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L1 HEXBEXRE
. Turbo C XFp— KHWE XA RAMBAR, BEFLHRRFNER B FHIAFEH
AR H BRI 2 AR, BB RBARRSR:

Data Type lentlfler ~ Byte Siz Class

char 1. character

int 2. integer

float 4 floating

double 8 floating

void 0 typelesas

KRG LR

Type Modifler dentifler Effect
short Recuces valid range of values.
long Extends valid range of values.
sigmed High bit is used &s a sign bit.
unaigned High kbit is not used as a sign bit.

F L1 RRTHRAE{EFLENAREE ERRE M ERELRNA S
typedef IRRERE B 2 AR A B 2 —FHIBER RN, XETHD B,

typedef unsigned int word; /* defina word x/
typedef unsigned char byte; /* define byte */
typedef double extended: /* define extendad */

Table 1.1 Predefined Data Types in Turbo C

Simpla Dats Typ: - Byte Size Value Hangs Sample Constant(s)
char 1 ~128 to 127 -5, 'a’




1 ~128 to 127 5 'B

TurboCiﬁ_%ﬂiF‘Elﬂ‘Jﬁﬂ HE. &, *ﬂﬁ

sigmed char
unsigned char 1 0 to 255 5, 'x'
int 2 -32768 to 32767 ~234
signed int 2 -32768 to 32767 ~344
unsigned int ] 0 to 65535 §5000
short int 2 -32768 to 32767 1230
signed short int 2 -32768 to 32767 345
unsigned short int 2 0 to 65535 40000
long int 4 2147463648 to
: , 2147493647 ' 1000000
signed long int 4 -2147483648 to :
2147483647 -2000000
unsigned long int ] ' 0 to 4294967295 300000000
float ! 3.4E-38 to 3,.4E+38 :
' - and -3.4E-38 to -3.4E+38 ~1.23e~02
long floatc 8 1.7E-308 to 1.7E+308.
' and -1.7E-308 to ~1.7E+308 2.3+100
‘deuble 8 1.7E-308 to 1.7E+308
_ and -1.7E-308 to -1.7E+308 -4.32e~-100
long deuble B 1.7E-308 to 1.7E+308 S
" and +1.7E-308 to -1.7E+308 12.34e+100
1.2 BREXRD

i

_ . AR R AR AR L — $ﬂﬁﬂﬁ&9ﬁﬁiﬁ)‘{{ﬁﬁ9%ﬁﬁ ﬂ'ﬁ&#ﬁ*ﬂg;ﬁ |
ﬁﬂ*ﬁﬁﬂiﬂﬁ&ﬁ%ﬂﬂ‘]&#ﬁ'? R — RN B AEER:

enum <enumerated type name> (<list of members delimited by commas>} ;

ROABHEXENATE:

anum Looleans { FALSE, TRUE });

- snum colors { red, blue, green, yellow, whits, cyan },

enum error { no_file, no_mem, no_disk, no_printaer };
enum days { Sun, Mor, Tue, Wed, Thu, Fri, Sat };

HEXEINH-IPRREERTE UHEERBNHITHRLZH) RN, 214
RN 1, 5%, KU ARELLRRBIHERTENHRIARERFH LA
B, ERBECERMRBAER. HRITRIE 1| A TK Sun (Sunday 9Mi2) Wik O, HA
CR-MEHNE 1 Xk Ho X" Lﬁﬁ‘lﬁ#éﬁﬂiﬁ.ﬁﬁ‘fﬁﬁﬂﬂ“ﬁ:

anom days { Sun « 1, Mon, Tue. Wed, Thu, Fri, Sat };

ﬁﬂﬂZE%an3E%Tm,¥¥ XTI, R — O TE R BR
. —MERENERREPAEERPEICER—LKE TR

anum error § no__fil. -5,
no_mem = 7,
no_disk = 11,
no_printer = 21};




2. BHIOAE BRI XA AR R R SR X gl o 1A B X
PEWRE. EERRTAREINE, HERE, REEN, AR, K CHRATE
PGP

struct <structure name> {
<type 1> <fiald 1>;
<type 2> <field 2>;
<type 3> <field 3I>;
<type n™ <fiald n>;
|H

R R: |
struct complex math
double real:
double imag;
struct pixel point {
: int x_coord;
int y_coord;

amun ¢olors coler;
b
struct mail rec {

char nama(31];

struct add.r-és_m addreas;

double lcan amount;

HH
Turbo C HX UK (bitfields), EIIRAWHERIEMNSHRER. HitHNE
NEBER:

struct <bitfield name> { - :
<type 1> <fiald 1> : <bits 1>»;
<type 2> <fiald 2> : <bits 2>;
<typs 3> <field 3> : <bits 3I»; -
<type n> <fiald 0> : <bits n>;
% '

VEABAERN BB EEACBREGE NFLR. CRNATR
struct two _chars {
unsigned int chari : 8;
unsigned int char2 : 8
. | TR
struct keyboard statua
unsigned int capslock : 1;
unaigned int scrollock : 1:
unsigned int numlock @ 1;
}:



struct two_chars myword;

st ruct kayboard status kbd_st;

myuord.chari - tat;

myword.char2 = 64; /* ASCII code of charactaer 'A' */
if myword.charl == myword.char?

kbd st.capalock = 0;
alse
kbd_st.capslock = 1;
kbd st. capslock = 1 ~ kbd st. ca,pslock /T toggle lcsy status */

3. ﬁﬁﬁﬁﬁﬁﬁﬁ¢&aﬁmﬁﬁ BrER T ARNFBREEARLHFE
RAFERIGE. U6 AEER:

uniaon <union name> {
<type 1> <fisld 1>:
<typs 2> <fiald 2»;
<typs 3> <field 3»;
<type n> <field n>;
}: :

7 TR B A BB S RS § AF
union eight bytes { _
i char ¢(8];
int  1[41:
float x[21;
double y; -
| H

1.3 TERAAENE
ECHHATHNSREEREHTR:

¢data type) <list of variable names>;

2o 28 B BSE B 42T LA A A4 ﬁ%ﬁmﬁ%%%ﬁmF%x%ﬁﬂ%ﬁ!
ZRNH TR

int i, 3, k = 12;

char chl = 'a’, ¢h2 = 65 f* ASCII code of 65 */;
double pi = 31.4;

struct complex a, b, ¢ = { 2.34, 74.5 };

union eight byte c;

C 8 5 A5 RN T B B ﬁ+ﬁﬁ$%?ﬁﬁ%ﬁofﬁ¢ﬁﬁﬁﬁ$
W—EESIOR. BYIFE MR TR

int numbers(10] = { 1, 2, 3, 4, 5,6, 7, &, %, 0 };
char digits(i0] = { '1°, ‘2*, *'3', '4', '5',
IG!’ |7I’ .B.' ‘9'; !ol };



struct compiex x{2] = { { 1.0, 11.0 }, /* value for x[0] */

{ 2.3. 9.43 } }; /* value for x[1l] */
double matrix[2][2] = ¢ { 1.0, 2.0} , /* values for x[0] [0;,1]4'1:;
. { 3.0, 4.0} }; /* values for x[1}[0..1] */ '
S £ e B R R R AR T (R FAR) He L 22 a0 AR AL B tR AR A
WAL ﬁu%&mﬁﬁwl#'ﬁﬁﬁﬁﬁﬁﬁ‘ﬁiﬂ%ﬁﬁ?ﬁﬁ@ﬁ@&@j{d\ T4 i A g B T LA
fit HA/DBR . SBE F TR T LA S 00 F AR IR — R
int numbers(] = { 1, 2, 3, .4, 5, 6, 7, 8 8, 0 };
char digits{] = { *1', '2*, '3', "4', '5',
: v6r, *7v, '8°, '8, ‘0" };
struct complex %[} = { { 1.0, 11.0 }, /* value for x[0] */
{ 2.3. 9.43 } }; /* value for x[1] */
double matrix[}{] = { { 1.0, 2.0} , /* values for x(0](0..1] */
{ 3.0, 4.0} }; /* values for x[1]{G..1] *f
B C MVELLE RO B E R RN E AL Y E— PR, BAAH—
A EERTEER. Turbo C Bt 7T — T B MR ERRBME. XHF stinﬂ.h,FP%"ﬁii
e o R . et
Turbo C EHMATFRELES: const H volatile,
ﬁﬁéﬁ}ﬂ#deﬁne?ﬁ’% (RFH) S RE, RFHG ANSTHRRHA. Ja—HrUiEA
AR — BRI BRI, R B TR R
condt <type> <conatanc identifier> = <value>;
EER S T RN, WAKBER nt B8, REFRNATE:

conat DAY_IN WEFK = 7;
const double PI = 3.14;
const char DELIMITER = *|';

Turbo C 58 B — M T EHEB TS &H volatile B EH. TETM RS —-TTR
b e 7 L 7 B P B R U, -

Turbo C X35 F i 4 f{EME:

1. auto ZEAELIIA BRI RRERRADN, REFHRBERERY—BA
IEHIRT R EE R E R A, |

5. static FPRE I B 25 22 B — 4 B RIS R B AR BB AE — 1 AR 20 P A B B O E R B0 A
2 R AR

3. extern 1B FFRE TR TE FEIE B M F — B4R S M. EERMATEXHHAD.
Bk extern BEA A TAAARE, SFn. ABXHEER, WHTFEETRENERLK
R, -

4. register SNIFFIE T 4R IS R (F CPU 47 IR MC MU LRI R EIET

1.4 WMFRES
Turbo C H FHIE%
1. Hdefine 34 E NN RES BNE. BANEER:



- Jdefine <macro> <macro text or valua> _
$define <macro(<list of argument>) <macro expression>

{& i Hdefine #§SHIBFA:
/* define data type macros */
tdafine BOULEAN char
#define BYIE unsigned char
#define REAL double
§define INTEGER int
/* define macro keywords #/
d#dafine PRINT princf
$define WRITE printf
tdefine INPUT scanf
fdafing READ scanf
#define ReadKey getch(}
#dafine ReadChar getche()
#dafine WRITELN printf ("\n"})
#define WRITELN2 printf {*\n\n"}
#define WRITEIN3 printf {"\n\n\n"}
/* macros for popular shorthand command sequences &/
#define readvar (msg, frmt,var) printf(msg}; scanf{frmt, fvar)
fdefine veadlvar(mag,fzmt,x,.¥)} printf{msg); scanf(fzm, &x, &y}
f#dafine readchar(msg,var) printfimag):- var = getche()
/* dafine screen macros {somewhat aimilar to those in comio.h).
- Reguires that che ANSI.SYS driver be in CONFIG.SYS LT
pdafine clrscr printf (*\xih{2J")
4dafine gotoxy{col,Tow) printf ("\xlb(¥d;%dH",col, row)
#dafine clrecl printf("\x1b{K")
/% dafine boolean constants */
tdefine FALSE O )

d#define TRUE 1
/* boolean pasudo-functions */

#defina boolean(x) [(x} ? “IRUE" : "FA‘LSE“)

¥dafine yesnaix) ({x) 2 "Yea® ; "No"}

/% macros that define pssudo one-line functions */

$define abs(x) (((x} >=0} ? (x} : —-(x))

$dafine max(x,y} (((x} > {0} 2 (x} : (YD)

Bdefine min{x,y) [((1x) > (9) 2 {y}  (x})

pdefine sqrix} (({x) * (x})

$define cuba{x} ({x} * (x} * (X))}

d#define reciprocal (x) (1 / (x}}

/+ macros usad for character testing */

pdefine islowez(c) [(¢c >= 'a’') && f(c <= EAND]

tdefine isupper(c} [(c >= 'A'} && (e <= '2%))

pdefine isdigit(c) ({c >= ‘0') &k [c <= 194} | a
$defina isletter(c) {{c >= *A*} && (c <= 'y} -
/* macros use in character casa conversions */

#defirie tolowercasalc) (c - 'A' + 'a’)

#define touppercasalc) {c - 'a' + 'A"Y

— 6 —



THE—-HASUNLERBTAERY ROFRH T

it a= 4, b= 7;
printf{"Is %d greater than % : s
a, b, boolesan(a > b))

XA B BN T IR
int a=4, b=7;
printf("Is % greater than %d : %s",
a, b, {{(a >b) ? "TRUE™ : “FALSE"}}

1 ZRE—THEASEMNEN, BRARBAPEISUBHEER TS, HEBT
ERIADEEES B, ﬁ?ﬁﬁi?ﬁ:%ﬁﬁﬁﬁiﬁﬂ%ﬂﬁ#iﬂ&ﬂlﬂﬁﬁiﬁ’
O] E R LAE,

2, Fittdefine BIREATT AHundef HOWMHEL, SEEERR:

#undef <macro rame:>

3. #Hinclude 4 AT ABIRSH P& & WAH.

$¢include <filename>

:v'
finclude "filename"

| REMEANEFETRES AN IR, IRERAMES, MRAREITE
MREORBEET., LHITHRAFTBRE,

4. FHerror Wﬁﬂﬁ@&ﬂﬁ]%&Hﬁjﬁﬁ%ﬁﬁ#ﬂn‘—*ﬁ“#ﬁﬂ%ﬁfﬁ B. &
WIBTER:

#9 Ior <errur messags text>

5, HHf, Helse, Helif Mitendif FAMMHEM LY il FHABMNHREMRE.
B KHRERPRATHBIRBHAE. FTHREAIERSN-IMT,

$include <stdio.h>
#define FORMATTED INPUT 1
main()
{ _ '
¢har string(8l];
printf {*Enter string : "};
#if FORMATTED DPUT = L -
 scanf("¥s", string);
telose '

gets (atrin';'l:
fendit
printf{™\n\nYou sctered ) ;
puts (string) ; ’

]_ . _I
.6, Hline /O RAKETELNWE_LILE_RK—TENSKE_FILE_R—43HF
— 7 —_



&, BERx—-

%Bﬁ%ﬂ?l‘%?ﬁﬂ

$line <line number> ["f:n.laname']

7. tpragma J"‘"Z‘:J‘nﬁﬂﬁ.m ANSHiRRERE U — R IR 4, fH'FﬁETUiE:‘dC

#pragma <directive name>

Hpragma FEXH TN C EHAMEL. FHNBUEMFE ST HHL WER
Hpragma §§4 —RFEME. HH Turbo C TSN Hpragma #54:

7.1 #pragma inline 4L IRSRBFORERF P EE WAL PRCHET M.

7.2 #Hpragma warn f§ Turbo C MAREHE. HFTAFITHEXARR, SHEX

UREF R EOREE. SRRBERNT:

Dlr&cilve

$pragma wamm +<wrnl>
fpragma warm —<wrn2>
#pragma waImn .<wrnd>

Warning <wrnl> is turned on.

Waming <wrn2> is turned off.
warnmg <Wwrn3> is restorad.

Engﬁlﬁkiﬁﬁl.x Turbo C B FHPEIM R C (Turbo C Reference Manual),
15 EXEHE1/0

W E 1/ O WTLAS ot AL s I LY.

151 BRENI/O

X1/ O BARRAEALTE— 4 BGH A PRI BRI 1/ O WA HEHMHR.
R TR BT L 655U RBARY printf 7 scanf AR, HEHRE1/ O &

¥, CRBEFLARZILIF stdioh

printf AMHEAAREKARNSE. KPH—~ A RIS T — 4‘*#&& TR,
printf T A SH — M RN HBERPSY, XMHR T, CHRARRLELEBERMR
£, R, printf PR EERTRHRE - SRR TR EIERE. #12HATEE
MR R A0S C BEMRIT R, ik 1.3 HR0 printf AURIAIMOZE S, printf & ¥OM 81 B0R
iR xR (B, (SRR AR LA R,

Table 1.2 The C Escape Sequences

Sequence * As Hex Value Deelfn_al Vatuse  Taskol Saquenu
\a 0x07 7 Bell

\b ouoe 8 Backspace

\£ ‘oxoC 12 Formfeed

\n QxOh 10 New lina

\r 0x0D 13 Carriage return
\E 0x09 9 Horizontal tab
\v 0x0B 11 Vertical tab

AN 0x5C 92 Backslash

\ Cx2C 44 Single quote

\" ox22 34 Double quote
\? Ox3F 63 Question mark
\OO0 1 to 3 digits for an octal value

\XHHH and ‘\xHHH

1 to 3 digits for s hexadecimal value




Table 1.3 Formatted /O String Control

% [flags] [width] [.precision] [FIN|h|l] <type character>

Flag Character

Category
charz-ter

intagey

pointer

pointer to int

string pointer

Effect

Justify to the left within the designated fiald.
The right side is padded with blanks..

Display the plus or minus sign of value.

Display a leading blank if the value is positive.
If the output ia negative, a minus sign is ueed.
Display a leading O for octals. .

Display a leading 0X or Ox for hexadecimals.
Display the decimal point for reals..

No effect on integers.

Type Character Output Format

e single character

d signed dacimal int

i sigred decimal int

=] unaigned octal int

u unsigned dacimal int

x unsigned hexadecimal int. The numeric char-
acter set used is (01234567890abodef],

) 4 unsigned hexadecimal int. The memezie char-
actar »et used iz [0123456TES0ARCDEFY.

] prints only of £sat of near pointers as AARA and
far pointers as S53§5:0000 -

n st.ores a count of the cha:actéu_ printed so rar
in the specified pointer location

£ signed valpe in the form-{—}dddd.dddd

a signed scientific forma% wsing [(-)d.dddd
el+|-1dad .. o

E signed scientific format using ([-ld. dddd
El+i-]ddd

g signed value using ¢ither 'e' or '£* formats,
depending on value and specified precision

G signed value using esither ‘E* or 'f' formats,

depending on value and specified precision

emits characters until a null-terminator cr
precision is attained

scanf BR¥(E printf 4%, H¥ - SRLBHALM. HHSRLAREANLH
BE RO, WRRER, &BEHH TROKER NI, FEMMT 292N
f# B printf ) scanf SR

_— G —



f.

Finclude <stdio.h>
#include "math.h"

-main {}

{
int 1, 3:
double x, vy,
char ¢, d;
char nams(81);
SEEucT complex {
. double real, imag;
} as
Prirtf ("Enter you.-name : "}:
scanf {("%3", nama); '
printf ("\nHello %a, hau are you?\n\n", name);
printf (*Enter an integer : "}; '
scanf ("%d", &i);
§ =i+ 1;
printf{"\ntd + 1 = sd\n\n", i, j);
prints ("Enter a real number : “};
scanf ("Y1, &x);
y=x*x; _
printf ("\n¥1£+2 ~ A1f\n\a*, X, ¥);
printf ("Enter a character : "%;
scanf{"\a", nama); /* input to A string */
c-= name [0} /* pick the f.irst. charactar of the st.rinq */
d=c+l;
priatf ("\nsc follows %c\n\n™, d, ¢):
printf ("Enter a complex number (2 reals dalimited by spacs)
scanf ("A1f %1f", &a.real, &a.imag): .
X = ggret(a.veal * a.real + a.imag * a.imag);
printf ("\nabsolute valus of cotplex number = ¥1f\n\n",. x};
} : '

1.52 {EMXEM1/0

R/ O BRBRER. B1/0 ﬁﬁﬂlﬁﬁlg@ﬁlﬁﬁﬁﬁim gets A1 puts

¥include <stdio.h>
main (}
- ' .
char name{81];
ine i; - .
printf{ Entex a string : ");
gets{name); /* no & operator is nesdad */

for {i = 0; name([i] = '\0'; it}
/% if lowercase Convert to uppercase */
,ti‘_fLLnu_!l[il b= 'a' & namai] <= 'z}
‘name(i] 4= 'A' - 'a’;
puts (name) ; /t display uppercase version */




GHl

F% 1/0 Ml geich (EEBME—FH), goche (HRMERME—F),
putchar, il putc 7. FERRBFRHR I/ O H—101 7 |

#include <stdio.n>

#include "zonio.h”

main ()

{

 char e, &
printf (“Enter a character : "y
cl- getche(); /* input with ‘echo */
printf (“\nYou typed ;.
putchar(e) ; :
printf ("\nEnter a character : "y
d = getch(}; /* input with no eche %/
printf("\n¥ou typed ");
‘putchar (d) ;

}

16 M

#EER CHANMBBERK. ENIAREEEEAEIE. C B4t SRIEERH
KB, XEBEEBEFTHEOBETN A MICR, X—HEAEHURBHREE
WEEN: S, Y- EHRET o, MEEXHAIERKE n (EHEEHEERK
M) XM EES BT R RE AR, EREREEREAS, #

int *ptr;. i; /* only ptr is a pointer */

—EWEY, BN CTIMRER T2 AR R MRk, AR TEHT
kM — 1 a5t .
LEAREHM—-EAEN RN, XRERT. HEEHR SR (RRH, N
H, &WFF) BAFEL, REFLETEE—NMEENLE, XREEBREAET
a1

char ¢ = *a', *ptr char;

int 1 = 11, *ptr_int = &i; /* ptr int now points to i */
struct complex a = {12.2, 134.9 }, *ptr_cmplx;

ptr_char = &c; /* ptr_char now point to ¢ */

ptr_caplx = §a; /* ptr_cmplx now points to a */

¥ RBPHMBH, C ATBRERHFAFBEENRASE—TROHH. Ik,
Sim, HAHYCHDTF RN char myname (311 ;

RIBRF myname & # F 3 38— L B H KA X &myname [0, FFLL. M54 5%
H—ERN, HHERRANEL, NT: char myname(31);

char *pbr = mypame;

— 11—



2B RAFEAR, BTHERESR-RFATE T WIS, &
# malioc 7 calloc I T HHH K. B realloc T HMMIBHZERAAAS. DR
(B) SHRKN, MXRRPEE—» NULL #5465, BN EILRER - REedEet, 5l
FHEX SR M TR PN ER A RN, 2 5HACH AR IS T SR 3 free
Bk, HEAREEY, CEBELFES alloch k3XH. £ malloc BN RRENH

YRR

struct complex {

double mlr mq:
}:

struct complex “pLr; _ . _
/* use pointer type casting aince malloc returns a void pointer */
prr = (struct complex *) malloc (sizecf (struct complex});

ﬁ#ﬁm¥ms%ﬁ§¢ﬁxwﬂEMﬁm%&ﬁ.

tinclude <staio.n>
#include "math,h*

finclude "alloc.h”
main()

A

struct complex { _
double real, imag:
b ' )

char d, ¢ = 'a’, *prr_char;
int 4, L = 11, *ptr_int = &i; /*ptrim:poinuto;*/
double x:

struct complex a = {12.2, 334 L] }, *pt.r c:rpj.x

struct complax *pty;

Ptr = {struct somplax *) mlloc (simtlstruct complex) ) :
ptr_char = ge; /* ptrcharnnupointtoc*/
ptI_cmplx = &a; /* ptr_cmpix now points to a %/

d = *ptr char + 1; /* ASCII of d = ASCIT of ¢ + 1 */
j=fper int * wptrint: /* je it i %/

/* copy contents of ‘a’ intc dynamic .mmry'uninq the

' jstz_cmplx and ptr pointers.

*/

PLr->redl = ptr cwplx->real;

prr->imag « ptr_cmplx->imag;

x = sqrtta real * ptr->real + a.imag * ptr-}imngj.



EHE— AR, IKEPBYER. KHTERTFARZ—

LY — MR HT R EEOFRFRIEEN, R RS RNOk AR T
&, DB XHCREHN—~ TR, Ehige pu i° (ptr) RO, R4, 35T
Rt T HAXGR (ptrt) SHRES. FEBRARD, EIFERSHANER
k3R 9 o |

2.5 WA TR AT R DR, RS IEREN. POk bR
EHARA TRt I, HHA T — TR 1, SRR SRR, HRFNG
B A AISATRBL T HALBFRARNRERES. FHEEFENHE— 1A
MEAEREY., NHEHERFERRRT. |

#anclude <stdio.h>
© ddefine SIZE 100
main()
{
_int numbers{SIZE];
int i, 3}, tampo, *ptz;
/*_assign descending values to arrdy memoers */
ptr = numbexs; /* assign base-address of armsy to pointer */
/* scroll through the array */ '
for {i = 0; i < 8IZE; i+, prrtd)
*ptr = SIZE ~ i;
ptr = numbers; /* reassign base-addrass of array to pointer ¢/
/* eaploy bubble sort to arrange the array in ascending order */
for (i = 0; i < {SIZE ~ 1); is#) | '
foxr (j = 141; j < SIZE; j++) |
/* access alements in an imparfect sequential manner */
if {*(ptrei) > *(prre3)) :
tumpo = *(ptrei);
*(pErei) = *(prevd)s
*iptr+s) = tempo;



}
}
il d.i.sp.‘l.ay array in descmding order *.f
for (i =0; i « SIZE; i++)

printf{"td ", *{numbers+i)};
printf{"\n\n\n"};

B RBMEEHRSREAERN, RATENTR:

Access Using Indices

Acceass Uslnq Pointers

x{i1(3]
x[41{31 %]

FHIEH TH*E‘*TETI‘] o 3T R Y P B

*( *(ptr + i} + 3}

IﬂE RIE HRER PRI T (SR FARR).

—i4—

S
C program that demonstrates the use of pm.m‘.c:l to access

twe-dimanaion maya. The average valua of each matrix ‘column
is calculated. .
_ i ‘f

. #includs <stdio.h>
gineluds "conic.h"

. #define MAX COL 10
fdefine MAX ROW 30
main()

i

" double x[MAX_ROW) {MAX COL};

double sum, surx, mean;

int i, 3§, rows, colums;

clrser{};:

de | . .

printf ("Enter number of rows {2 to %d]
scanf ("%d", &rowa); printf(™\wn"}:

| while (rows < 2 [[ rows > MAX _RCW);

®( 2 #(prr + 1) + §) + x) |
BREERAFRATR. 7. BEE

4 '.m_nﬂﬂ:'



do {, . .
printf ("unter number of columns (I to %d] : ™, MAX COL;
scanf ("3d”, &columns) ; princf{"\n"};
} while {columns < 1 ;| columns > MAX COL};
for (i = 0 i < rowe; it+} | '
for (3 = 0; j < columns; j+} |
printf("Xiad] [¥d] : *.i,]):
scanf {"S1f", " {x+i)+3); printf("\n"}:
) : :
printf{("\n"};
}
for (j = 0; 3 < columns; §++} {
sum = rows:
sumx = 0.0;
for (1 = 0; i < rows: i++)
s #a ® (¥ {yviij4q);
maan = sumx / sum;
printf ("\n\n"}; .
printf("Mean for column ¥d = %1f\n\n", §+1,mean);
} /* for § x/
. printf ("\o\n");
}
1.7 ui‘p‘ﬁ
C MR FFRLE (R4 1.4,
LBREHFXEULE 4 MARER BB RERE,

QREEHAZAF TSR ERORES RBEHER. E%ﬁﬁﬂﬁﬁm —t%
SH—ITRENBEARSHF RS AR 4. Eﬁﬁﬁﬁ%ﬂ%%&%t

<variable> <operator>= <eXpIession>;

'E%m:i:b’:}féit <variable> = <variable> <op.n.rator> <expreassion>;
RN ERIBFH.
’ sum += x; /* same as sum = sum + x */
power *= term; /* same as power = DOWer * Lerm */
map |= Ox1F; /* same as map = map | Ox1F ¢/ ' '
| 3om- () - (5) BEA SRENTHTRINMBEY | EIEERE
- BAEERZFNEE, PRIESE. DREXLEEFRHETREZE, WETRELST
EAEM LR Z A AREE. MRILETARAEREZE, NSRS SOE 2§
&%EﬂﬁﬁﬁA&ﬁﬁﬁﬁQﬂm;'
main ()
f
nt i, §, k
i=10;
3 = 34:



ko= 3 % i /i coptrabutes a 10 to the expression
and then is incremented. K is assigned 34C »/
X+ 3 *—i; /* i 13 first decremented from 11 to 10.
The valus of 10 entexrs in evaluating k */

)

4 LEERT KUGETHR FHR - AE%&LA mgtmmm&#mﬁﬁﬁ'
SR FUAN,. RIGERTTRA L LSRR, KRS AR S S
2 :

,(<axpression>) ? <if-true-valuer : <if-Talse-value>;

Mg AR (BE, EF), M<cit~tvue—value> BE: FY < if~false-value >
Bl ABTEMNRNEA XRECHA XOR, alHEE. MAXRENTaH 2
- #include <stdioc.h>

main ()
{
nt 4, 3. ks
i =10;
j o= 34;
k# (i>5)}; /% assign a non-zero value to k ¥/
k= {1¢(x2>5)}; /* asaigns a 0 to k */
K= (1L > 11) && { 3§ == 30}; /* assign O to k */
ko= (i !=8) 1) {(j <=0); /* asaigns a 0 to k */
k= (i > 100) ? 100 : -100; /* assigns -100 to X */
}

S UBRM BEERFEE-TEROGMERK, (815 AND. OR, XOR #
NOT i s, '
R SALERFRE
meia ¢ )
{
int 4, 3. k;
i = 50;
5 = 124;
k=i] 37 /% G bits of i and j */
X =i & 3; /~ AND bits of i and § */
k = i »» Z; ¢+ shiit right bits of i by 2 plaves +/
X = 1L << 3; /* shift lefr bits of . by J places
H .
6. FIREHE BEBEHCES MAFIEBHITEH THRE HFR R A 5
- REF. BRHTHFRIANTR, GRS AT,
7. RAMERF XA REYE GRS B~ ’i‘ﬁfiﬁkiﬁ%iﬁrﬁmd\ LEH
R SRR SR AR B,
B WHEWHRA XNENREEET for B BREREN,
RIABWEBRTHEREEN CETTMERIT.




Table 14 OperatorsinC

Arlthmatic Operators Arithmelic Assignment Oparators
C Operator Funection Assignmant Operator Equivalent Long Form
+ Unary Plus 2 b=y X=xX+y
- Unary Minus X -=y X=Z=-Y
+ ' Ada X "w y x=x*y
- Subtract x /=y ' xwx/y
. Multiply X 4=y xwx %y
/ Divide
] Medulus
o e e J I e s ———— e - T -~
Reiational Operator Bh-n!_anlpumhg Operator -
- Oparator - Meaning ' Operator Meaning
&k . AND . & AND
i = i e o
N/A XoR - NOT
< << SHL
> .
b Bit-manipulating Assignment Operators
: ; C Operator Long Form
x|~y Xex |y
? : X =y x=x*y
X K= y _ X=X <y
X D=y A=3x o>y

Oparators in C with their precedoncs and svaluation dirsction

Category Name Symbol Eval. Dirsction Pracadencs
Selection Parerthesas 3] left to right 1
Array indexing (1 left to right 1
Field referance . left to right 1
= left to right 1l
Monacdic Post-increment - left to right 2
Post-decrepant - left to right 2
Address & right to left 2
Bitwise NOT - right to left 2
Type cast (type) right to lafg 2
Logical NOT H right to left 2
Nagatian - right to left 2

| —17—



Plus sign + right to left 2
Pre-ipncremant oot right to left 2
Pre-decramant - right to left 2
Type cast ' (typa) right to laft 2
Size of data sizeof right to lef: 2
Multiplicative Modulus b left to right 3
Multiply * left to right 3
Divida / left to right 3
Catagary Name Symbal Eval. Directlon Pracedsnce
—r — e
Additive Add + left to right 4
Subtract - left to right 4
Bitwise shifc Shift left << left to right 5
Shift right < left to right 5
Relational less than < left to right 6
Less or equal < left to right 6
Greater than > left teo right 6
Greater or equal S left to right 6
Equal to A left to right 7
Net equal to T left to right 7
Bitwise AND & lefr to right 8
' XCR - left to right g
R I left to righn 10
Logical LND L& laft to right 11
R Il left to right 12
Tamry Cond. bcﬁt.eas. ?: right to left 13
Assignmant Arithmetic = right to left 14
+=
W
J-
Am
Shife bt right to left 14
Clax . right to laft 14
. Bitwise &= right to laft 14
I_
Comma lefr to right 15
1.8 iz _
C X THREANH,

-— 18—
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I, HAESKFNIAR XHRYRE Lo MRS R R LR RS

2 WATHRESE BERSALMTRERKOEETR. CIHTRLNE
. ‘ |

. A BERMRY: <BE>(<RI>]
- fER-MEERER " (<KYEE>+<ET>)
4 3m: ' |

tinclude <stdio.h>
main (}
{
int numbers{100], i, 3, k. *ptrl;
double tabla[10][10), =;
double* *prr2;
ptrl = numbers;
i=10;
X = numbars(i]);
/¥ or *f:
k = *{ptxl + i);
ptr2 = table;
i=275;
3= 3;
x = table i}[j];
* or -f
x = % *{ptr2 + i) + j};
}

3. B/ BRAIIRERREA RENZBANERTREAFRTEENNE
—BHERSHAREHEH A-ERFREZ. TERRRFRALKNHT,

#include <string.h>
struct pc_info_reec |
char hrﬁnd[Bl] H
upnsigned int num drive;
unaigned int kram;
double cost;
}:

typedef struct pe_info_rec pc_info;

wain()

{
pe_info my pe, *ptr = &my_pe.
/* assign values of first two fields using my_pc structure */
strepy{("Hindi PC" &ny pc.brand(0]);
my_pc.num drive = 3;
/* assign last two fialds using pointer access */
ptr~>kram = 2000;

ptr->cost = 5000.0;
}



d, BRANEBR KRR EHEEM - BEYE T - ARENAR SR
16, MAXBERBANERE, MRTENE RSXGRELELNNS. LT,
fol i — RS R —-f FEERRT. ER A M ASCI B sk i R i mss Her
e, '

main ()
{
char c = 'A';
int i;
long j;
double x; .
i= (int} @; /% i 13 assign 65 */
i = {long} i:; /* j is assigned 65, stored as a long integer */
x = {double) j; /* x is assignad 65. */ '
}

1.9 R
C JLREif M if-else iB5), i 0 S ML R,

if (tested expression is not zako)
single statament | { sequence of C statemants }
if—else 1 o) S BB & '
if {tasted expression is not zers)

simh-tatmt |fmo£cmt.unh}
elie

aingle statemant | { sacquence of T statements |}
C W RIFIRER if—else AT BA9E:
if (tested exprossion #1 is not zaro)

single stabmmant | { sequence of £ statements }
alse 1% (tested sxprassion §2 is not zexc)

single statement | { ssquenca of C statemants }
else if (tested sxpression 23 is not xero} R
single stateant | { saguence of C stataments }

else if (tastad axpressica #n is not xero)
single statemunt | { sequence of ¢ statenants }

alaa

aingle stateomnt { { sequence of C statanents }
O 1f—clse1% CHEE§ e SN £ L_ﬁ*Z ~Z & - EFE, .ﬁxﬁﬂl else 1f ) it
F MR W
{0 TR B 6% BEL S
1.8 W I Kk ARG ftfﬁ]i“ﬁ*}lﬂu
2.CEH AR Y then,
3.CH BRGNS - P H M~ RS & 080 SFERPRE -



LA SHR,
BRAFBEGHLIALEAE. FEALT R 1£1Eﬁﬁ‘1ﬁl'f L3y S
Brh R R WﬁfﬂF?ﬁ?ﬁ%ﬁhﬁﬁ?ﬁ

#incluche: <stdioc.h>
main(}
(
shar string([B8l];
- char *ptr:
printf ("Enter a string : ")

gat s (string) ; o
for (L =0, ptr = st.ring pty fw \O*; ptr++) .
/¢ if lowercase convert to upparcuh *f

if (*ptr >= 'a' &b *pt.r <arz') )
*ptr 4= 'A' - *a’
/* if uppercass convert to lowercase L7
else if {*ptr >= 'A’ ¢4 *ptr <= 2y
- Wpkr —m TRT- 'al:
else _
w*ptr = *.7; /% ass.yn a dot to non-lettera */
puta {name); /* display altered casa version */
}

CEE L 1% switch §54), ' Y HLEH if—else BEREE. BMERR.
swit<h (variable) {
ciase ometantl: -
[cane conetantZ....]
ohe OF more statemsnt
break;
case congtant3:
fcase constantd: ...]
ons OF more statesant :
break;
defaule:
one of morw statemant:
break;

mmmmhﬁjwﬁmﬁwrwﬂm
Lswitch AR S RMBRAH. KTALR. & BB AR switch 14,
2case FRELFIRERA R FATEEIES ).

3—Acase RS BB RALE. C ALIENE. HE case BRI &,
4me@nﬁwmﬁmm%kﬁmﬁﬁﬁ#ﬁ&mmmﬁm%mﬁﬁﬁ |
SAEEA case BAVP AL AE S IRETRLRE,

FHEFEREA ¢%ﬂ%ﬁﬁﬁﬁAmﬁﬁﬁ

— 21 —



_kinclude <stdio.h>.
main () -
f '
enum days { Sundlay = 1, Monday, Tuesday, :
Wednesday, Thursday, Friday, Saturday };
enun days week_day;
int day num;
o
printf ("Enter a ueak day number {Sunday = 1) : ™)
scanf (“8d", Eday pum); .
j while (d-ymmﬂ 1) daynumﬂs. o
week_day = day_num; 0
switch {week day) (
case Sunday
case Saturdgy
pr;nt!(”ﬂnjoy thn wn.xondkn“);
braeak;
. .case Monday:r )
_ case Tugsday:
case thnosday-
case Thursday
prlﬂtf('ﬁorkznq 9 to 5: 301\n“).
break; :
case Friday: e .
Tprintf ("T.G.I.F,I\n}; o .. -
break;

} e
}
1L10 FEFRLEH
C X B LA
I.for A =84 WHRLES, fféﬁiiﬁiwﬁ ﬂiﬁllﬁnﬁfﬁj X FHERE
HkIRA, o
for (list of value initializatlon statepent ;.
loop continuation test; ' e
list of incremsnt statement. )

CHEEDH o RAUTERARE:. |,

afor fEIRHYE — B AT AR, M%mﬁ;%ﬁﬁ%ﬂ#+#£%ﬁﬁ&hﬂ
ﬁi‘?ﬁ‘lfo;ﬁﬁ;

b AR 1 /3 | BATHARS A ST HEA. K, SRTEMER
THT for BF.

FRE R VTR L. FRSFR AT,

lznclude <stdio.h>»
#define SIZE 100



main{}
{
int numbers|[SIZE]:
int i, j, *pex;
/* assign descending valuas Lo array members */

/* scroll through the array */
for (i = 0, ptr = numbers; i < SIZE; it++, ptrt+)
*ptr = SIZE - i;

ptr = number&: /* reassign base-address of array to pointer */
/* employ bubble sort to arrange the array in ascending erder */

for (i = 0; i < (SI2E - 1); d++) {
for {j = i+l; 3 < SIZE: j++) |

/* access elements in an imperfact sequentjal manner */

if (w({ptr+i) > *{ptr+i)) {
’ tempo = *{ptr+i);
*(ptr+i) = *(ptr+i);
*{ptr+j} = terpo;

}
} .
/* display array in ascending crder */
for (i = 0; i < SIZE; i++, ptr++}
printf ("%d ", numbersfi]};
printf{"\n\n\n"};
1

2R EEHBRMHER S (BER), do-while SES BRIk,

FHELR:
& |

soquence or statoments
} while (logical expressisn):

FEIIRRBA Yes/ No EISHBEERRE do—while fEFH A F;
do {
printf ("More calculations? Y/N ");
answer = getche ()’

printf{"\n*};
} while {answer {= 'Y* [| anawer !'= 'y’ |}
answar != 'N*' || answer !'= °'n*);

do—while fEFRAY

IHEHRMEENRA (WEF), while FHFRPATHIES. while TEFEMERE

R while (logical axpression)

single statement | { sequence of statemants }

JRELF break BB M. BFLE break B BALMEFBEHERT, exit iBHATER

H— P ER R —RE L,

&5 while B AHFRTUT. BIFME— T BNFEY E FEEBREEEE

BFRRIENEFN. whie 85 H TREB AR HHEHES:

—23—



#include <atdio.h> .
rain () '

1

}

char string(81);

char *phkr string;

int 1 = 0;

printf ("Enter a string : ")
gets (string) ;

‘while (*ptr != "\0") [

/* if lowercase convert to uppemn r/
if (*ptr >= 'a' & *prx <= 'z")
tper 4 TAT = tpty
I i.!upparcaum:ttolmmu L7
elaa if (*ptr D='A" &5 *ptr <= *Z*).
pEL = TAT - 0‘6..
«le ' :
tptr = *,’; /* assign a dot to non-letters */

puts tnami) ; /% display altered case version */

B AT R A continue I exit AN, break FAAT A— MEFREE A
#ED FEN. continue i54). EMETHMRN, mmmmmwmmﬁ

AT, ERE&%THQE
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AERBRE— T CHH O EXH R AFRER, Fili X% m i,
1. B ol 25 R p o BY
. BE AR CRIBIE N
b, BRI E SO B R %Y
2. BRHSENRE (WirRnifRKREESE).
3. BEABRFILGREABYSRME.
B — A5 & ANSI FrE R o B S IR R
(data typa] function nama(lict of typed argusmnte | void)
(
<declaratio,s of data cbjectas> -
<statemanta>

return <expresasion>; /* optional */
}

2 MO BRI B B, FEBIA MR E— int KSR, HXBRY
WBERIASBMBRRY, B SMNRY IR, NRAESNKE Mogi
R void HERHEZ FMMEN. SIEABTRECACKTR. 29, A%
B, A RSEEBGRRRRET AN, EEEE R TIRG R R EBE RN
BT, |

EHH ANSLARAET . B HEGEL BT int WABCDARY, EnjwFR, ©
EERIF RS H N - BB R, REERSERREELAER A 2 BY
B R B2 b,

2.1 EBESGERAEY
R REETE R R — MRS BIHEEE — AR TS
B, ERBREPAPITEREN. B FOS5RAK:
L BRE B LB KR A R '
BRERYKART CHEMEMGEL. TENFAITRATERZRD, §H. ML
—H R, FERBRRATHEERFRE T 6 5 YR MEL:
finclude <stdio.h>
#include *math.h"
atruct point {
double xcooxd;

double ycoord:
1

ldafi.ne ARRAY SIZE 100



/* declare function prototype */
double get pi{void);
double dbl_square {double) ;
long int_power (int, int);
double distance (struct point, stiuct point};
double mean {double*, int):
main ()
{
double y;
long basa, expan
struct point a = { 1.0L, 2.0L };
struct point b = { 2.0L, 3.0L };
double X [ARRAY_SIZE]:
int i, ndata = ARRAY SIZE;
chax string[31] = "Hello World";
/* tast function get_pi() */
printf{"Pi is aprox. = 31f\n", get_piQ);
/* test function dbl_square v/
y = 5.0; : .
printf ("$1f squared = $1f\n", y, dbl_square{y)};
/* test function int_power */
base = 2;
axpon = 4; . -
" printf (*31d"%1d = $1d\n", base, expon, int_power (base, expon));
/* test function distance */ -
p:inttt"!iia’tahm beatwsen points a and b =» s1f\n",distance (s, b));
/* test function mean %/
for (i = 0; 1 < ndata; i++).
x(4] =4 *i-i; -
printf(“Mean value of array = $1f\n", mean(x, ndata}}:
/* test function strlen ¢/ '
‘printf ("There ars 3d characters in '¥s’'\n",
-my_‘ltxlm (string), string)’

y |
/* function with no arguments. Works as a pseudo-constant 7
double get_pi (void) o T
{ .
Teturn 355.0L / 113.0L;
}
/% function with s éingle argument */ |
double dhl_square (double x) I
( .
returmn x * x;
}
/* function with two aimple arguments */
long int_powar (int base, int exponent)
{ .
long power = 1;




while {axpc_anmt-—& )
pesmar *= hase;

return power;
}
/* function that takes structured arquments */
double distanca({struct point a, struct peint b}
/* this function needs math.h to use the sgrt function */
: .

doublea =, ¥

% = b.xcoord - a.xcoord:!

y = b.ycoord - a.ycooxd;

return sgri(x * x + ¥ * y):
]
/* function uhat takes an array */

double mean {Gouble x[], int ndata)
{
' double somx, sum = ndata;
while (ndata— > 0}

sunx += x[ndataj;
return sumx / sum;

}
/* function that takes a string-typed argument */

int my_strlen (char* string}
{
int count = 0>
char* ptr = strang;
while (*ptr != '\0') |
ptr++;
count++;
1

returmn count;

}

2, BE--RIE XTI | -
B, kg, AMBCOET AR, THIRHREUERSRBISH.
/* function that calculates the centrpid of a shape */
struet peint centroid{struct point- vertex[], int num vertex)
{
Struct point result = { 0.0, 0.0 }:
int i;
for (i = ¢; i < num vertex; i++) |{
result . xcoord += vertex[i].xcoord;
result ,ycoord t= vertax[i].yecoord;
3

result.xcoord /= num vartex;



- result,ycoord /= num vertex;
return result; /* retum structure result */
}
serust string {
" char stx[256]:
int strlen;
_ b

/* return the concatenation of two structured strings */
struct string concat (struct string strl, stzuct string str2)

struct string result;
int i, 3 ,
/* initialive result */
result.str[0] = *\Q';-
vasult.strlen = O;
if (strl.strlen > 0) {
/* copy characters of strl to intermsdiate result */ -
for (1 = 07 1 < strl.strlen; i+
result.ger({i] = serl.strfi);
result.strien = strl.strlen; /* copy string length field */
y -
if {atr2.strlemn > 0) {
Y= strl.stxrlan; :
/* concat characters of str? to intsrmediate result */
for (1 = 0; { < str2.stxlan; i+
remalt , str[i+y] = scr2.scciil:
Tesult.strlan += strl.strlen;
} o '
. betumn result;

} .
EESHT B C BMUE I £ BRI LM LR,

2.2 ﬁ&#ﬁmﬁﬁ

ﬂté@ﬁﬁ#iﬂmﬁﬁ#ﬂ‘mﬁﬂﬁﬁﬁlﬁﬁ AR, ﬂﬁﬁﬁﬂ@zﬁﬁiﬁmﬂe
FBENMHE S 0 RENeRE, Mol AEANS RRERRIEREE®.

BRTERENNEESNNS R, EIRATE X MSRAR e LNEE. KK
swap—lnt RESWRIL BT BB N BB AT, TREABE TR

/* function to swap two integezs */
vold swap int (int *i, int ¥J)
{ )

int tempo;

tampo « #1;

BRI R

*) = tempo;

)

TN power BB — AN — BRI AOUE BHE R S W00 R T
—7R— '



int power(double base, double exoponent, double ~rasult);

{

if (base w= (.0} |
*reault = 0.0;
return O; /* no-irror code */

}

else if (base > C.0} {
/* function exp and log in math.h */
*rasylt = exp(exponent * logibase));
return Q; /% no-error code %/

|

alsa {
Iremalt = ~1,0; /F dummy result */
return -1; /* arror coda */

}

WRISBUATT KR (EDTRNR, R 0; FNRE -1, _

REOTUB G ARG SR, FTHNEBFENE. HFEET M RERA. void
KRR R B initiatizearray F shellsort & 8 T 110 S, initializearray R¥% 5L B JH {8
RARBAXNHSE, BRFRNE RLEHANES). shellsort iR BUIPEA i £ 1%
FHAEHES L4 0 RO K1 B e, | :

/*
Program will test the speed of sorting an intager array.
It will create a sorted array (in deacending order) and
than sott it in the reveraa crder,
*f
tinclude <stdio.h>
#includa *conia.h”
enum booleans { TRUE, FALSE };
typedef enum booleans boolean:
typedef unsigned char byte;
typedef unsigned int word;
/* define 'numbers' as an array-type identifier */
typedef word numbers{ARRAY SIZE]; '
tdefine ARRAY SIZE 1000
/* declare vrototype of void functions used */
vold imaviatizearray(ine+);
void swapthem(int* int+);
void shellsors{int*);
void displayarray (int*};
main{}
i
* char ch;
numbers A;
initializearray(a);
printf {"Beginning-to sort prasas <or>"};



ch = gstche(); printf{"\n"):
shellsort (R);
puts ("Finished sorting!"):
displayarray (A} ; '
} S
“woid initializearray(int *A)
~/* routine to initjalize array */
{
int i;
puts ("Initiélizinq- integer array”);
for {i = 0 » i < ARRAY SIZE: i{++}
*{A++) = RRRAY ST2E - is
b .
void swapthem{int *x, int *y;
/* routine that swaps elemsnts x and y */
{. .
int temporary = -x; _
il £ ;
*y = temporary;’
}
¥oid shellsort (int *A)
/* routine to parform a Shall-Metznar sorting &/
{
int offset, i, 3;
boolean sorted;
- offset = ARRAY SIZE;
whila (offset > i} {
‘offset /= 2;
“do {
sorted = TRUE; .
for {j = 0; j < (ARRAY SIZE - offset); j+) {
1w j + offser;
if (*{(A+1) < *(A+)} |
swapthem({ (A+i), (A+3j))};
sorted = FALSE;
}
} .
} while {sorted == FALSE);
}
} .
void displayarray{int *A)
/* Display array members t*/
{
int i;
for (i = 0; i < ARRAY SIZE; i++)
prontf (*%4d™, *{A+i));
_ printf (*\n"):
2.3 WENEMER )
XEEWR 5 HTHEKAS I pascal FATBAAMI void KEMBE. EFIRTR




% R EABUBN MR, EITRE SR ESF. T bR LR i i
ITRFRNREBNH T |
/* set of void functions (i.e. procedures} to perform sereen

management and waiting for a key to ba pressed.
The screan and curscr routines work with the ANSI.S5YS driver.

*/
void clracr{void)
{
printf ("\xib1 2T} ;
} .
void gotoxy(int col, int row}
{
printf ("\xlb{%d; %dH", row, col);
}

void clreol (void)
{
printf {"\x1b{K"};
}
void wait Xey (void)
{ L8
char akey; _
printf ("\n\npress any key to continue") ;
akey = getch();
-

e I i void pR ¥ . f/iﬁ gotoxy A T — S ER. %'lﬂﬁﬁ']’l:fﬁf’?/{\'ﬁﬂ’é%

2.4 RVFEH
C ¥ H Ry 1RE. B{F C A RIRETH BN b BRI 2, IR, N ERE T
REOT BB '

deuble facterialiint n)
/¥ recursive function that caleculates facteorials */f
{
if (n> 1)
/* issue a recurasive function call */
return factorial(n-1) * (double) n;
alsa
return 1.0L;

}

25 EiEH
AR B TR Y RO R, B RERR R - D BUAR IR



SR I E, %ﬁ@%ﬂﬁ%&*&% '

I, {BRBORE — BRI SR B &3 . ﬁ%ﬂ*ﬂ?%?i
TESHIN BETRTFRIBFRE, @ -FFEN: —PBRRAA—IANR
R (MEMNENRASERFEEARNRERLY) 8E ATERARE—-F. DR
R, MR UOX R Bz — MRS BRI — A switch iB4], BEX I BB KRy
M, BeKERaRsm. A5 SHAYEH, BRFKERBEAZ0EEEH. R
mﬂﬁwwmﬁﬁkﬁﬁﬁﬁﬁ&%ﬂMEﬁ.&Mﬂﬁﬁﬁ%mmﬂmﬁmﬁﬁﬁﬁ
h

2 Eﬁﬁﬁﬁ#!ﬁ%ﬁ?ﬁﬁ R AEYRAE S £ — ¢%ﬁﬁﬁﬁﬁ,ﬁ¢ﬁﬁm
—BARA-TRAOGRFERRES S -RE.  °
Fﬁﬂﬂ+ﬁmﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂf ERA 1B 0MRER, AigfFER

- BYRREH.

#include <atdio. h>
main ()
{
double x;
condt double delta = 1.0;
const double first = 0.0;
const double last = 10,0
/* declars function pnintor '/
double {*fx} ()
/* declara prototype of sample function */
double quad_poly{double) ;
fx = quad_poly: /* assign function name to pointor s/
X = firat;
whila (¢ <= last) {
printf{*f(%1f) = %1f\p~, x, *(fx) (x)};
- x 4= delta; :
}
)
double quad poly{double x)
{
double a =« 1.0, b= ~3.0, ¢ = 5.0;
xaturn {{x * a) * x + b} * x + ¢;
]

F O E R R BT S AR, B— R
EXOER, BRI math - h BORERGRK, FEBRE | 3 10 97
B 4 2 RO R B SR A

tinclude <stdic.lp> -
dinclude <ronjo.h>
dinclude <math.h>
tdefine MAX 3
main ()

{

——



double x;

const double delta = 1.0;

conat double first = 0.0;

const double last = 10.0;

/* declare array of function pointars */
double (*fx{MAX]) (}:

int &;

‘chat ch;

/* declare prototype of sample function.#/

devble quad poly{double):

fx[1] = quad_poly: /* asaign function name to pointer */
£x{2) = sqre; '
£2(3] = log;

for (i = 0; i < MAX; i++} {

}

x = first;
while (¢ <= last) {
printf ("£(¥1F) = V1F\a", x, *(fx) (x)); "
X += delta; :
}.
printf("press any key to continua "};
ch = gatcha(); |
clracci}: . N

double quad_poly (double x)

{

double a = 1.0, b= -3.0, o= 5.0;
return ({x * a) *x + b) * x + e

‘ . -
FA U AR B H B R BB R AR S RS B — R ERE I RN
AE45 53 1 P PN R KA find largest eREK. HHR A0 RBOE T AR BIE# fx Ok iR

F &R ALES find-largest.
#include <stdio.h>

main{}
{
double x;
const double delta = 0.01; .

const double first = 0.0;

const double last = 10.0;

/* declare functicn pointer */

double (*€x) ();

/* declare prototype of sample function */

double quad pelyl{double);

double find_largest (double, double, doukls, double (*fx){));
fx = quad poly: /* assign function name to pointer */
printf ("Tha largest valus in the range %1f ~> t1f ~, firat, last);
printf{"is %1f\n", find_largest{first, last, delta, Ix});

}

Fy



double quad_poly(double xj
{
double a = 1.0, b= -3.0, ¢ = 5.0;
returny {{x *a) * x + b} * x + o;
) . .
double find largest {double a, double b, double step, double {*fx) (})
/* find the largest function valus in the range [a,b), scanning in
the stap size. '
LF
{
double x = a, hig =" (*fx) (a};
while (x <=b) {
if (big < {*fx}(x} }
big = (*£x} {x);
X 4= step; O
{
return big;
)

2.6 ﬁfﬂﬁ:‘ﬂiﬁ#ﬂ _
£ CRHMTARBRERENEENEE - MIRGLSTSRMILH, XEREE
BB TENR. BREER:

A> <program name> <argument 1> <argument 2> ... <argument n>
T2 EPM MR IIMH A R.
main(int arge, chare argv(])
£ CHARATEYTHEH main BRI KRBER. EZSHEIR:

B BY arge BE— MR STBROTBATHE, argv BRFRR BERNF
RN, :

THFINT argv 4045 102 18 1 H R (.

I Contents of argv(i]

e

program name (in DOS 3.0 and later)

1 - argument #1
2 arqument 42
arge-1 argumant § (arge-1)

THHMEFER TG EENIERENHERBRTANER. XMEFS—
TADOS S TREBARNE R 4 BT E RN, ERTHEMMEEME:
CALC <operand 1> <cperator> <operand 2>

/* C program that uses command line arqumants to
perform one-line calculations. Only the four basic
operations are supported. '
For practical use make filename CALZ.EME, so that when
vou invoke it from DOS vou type, for example:




AR> CALZ 355 / 113
*/ _
tinclude <stdio.h>
tinclude "stdlib.h”
main (int argec, char* argv(])
{
- char’‘eopr;
int erroxl, error?, error3:
char strng(81):
double result, first, second;
if {argc < 4} |
pPrintf ("Proper arguments : <number> <operatiocn> <numbar>");
printf ("\n\n"); '
’ axiﬁ_[O}; '
}
/* convert operands to double */
first = atof(argv{l}};
aecond = atof{argv([3)}):
strepy {stng,argv(2]);
opr = strng[0];
if (opr != '+' && opr !=m '=' & opr != '*' && opr l= '/')
error? = 1;
else
error2 = §}
if (first == Q.0 || errorZ w= 1 || second == 0.0} {
printf (*bad number (s} or operatori\nin®};
exit {0},
}
switch (opr} {
case '+' :
result = first + ascond; break;
case '~' ;
regult = firsr = second; break;
case '*' o

resylet = firs: * second; break:
case '/°

result = firat / second; break;

}
printf ("result = $1f'n\n", result);

27 BETENESHNEY |

C SVEURE — e T AN B Y S R, A S A AT SN L 6 B 0 IR R
T LR AN B B AR R stdarg - h 3 ABBITRE. SHERTISNSR:

I B3l stdarg - h AL HEARE) C R,

2. MBESHERR int KUE, KOABTELE, H:

<type> <functicn>{<list for the type nf fixed argumants>, ...}



U ERWERR T LA LH— M EESH.
T UL B

. <type> <function>(<list of Iixed parmters:-, Y
4. K stdarg h FE AR R IEB Y va—list ﬁﬁ‘lﬁ.ﬂﬂ-’i‘*ﬁﬁﬁ#ﬁmﬁﬁ
va_list <list pointer>; :

5, ﬁlﬂ?ﬁﬁ'ﬂiﬂﬁl va—start (.8 stdarg - h3LA) Wik, 1 T

va m:t(-(list pointer>, <namm or 1a=t fixed parameter>);

ﬁﬁﬁﬁ#ﬁﬁ?ﬁl‘]%—-ﬂ‘&fﬁ
6. Vi S i FRE S R0 var—argﬁﬁﬂlﬁ B RBRE, WEENG
®T. BT RESABRINLT. mm—mgﬁﬂﬁ%ﬁﬁFﬁM§E§ﬂ§&ﬁﬁ

s

<variable> = va_arg(<iist pointar, <type casted>);

HFLEEESE, 7&5%&—4‘%%::&#—&& ENE. IEiﬂ'FMEfﬂi. vhile 1%

LETIHE M.
| Fﬁﬂcﬁﬁﬁ—¢%ﬁ1ﬁﬁﬁ#ﬁﬂ&ﬁxﬂﬂ ¢ﬁ$a¢mﬂxﬁ T

ﬁTﬁifl\l‘ﬂ&ﬁi. BROTF:

/* C program that illuatrates functions with a variable
numbar of argumentas
»/ -
#inclode <stdio.h>
#include <stdarg.h>
#dafine EOL -1
~main{)
{
int big: .
void vmax({int*, char*, ...);
vmax (¢big, *The largest of 55, 67, 41 and 28 is ™,
55, 67, 41, 28, EOL);
- printf{"vd\n", big} ;
}
void vmax (int* large, char* messagse, ...)
¢ .
int num;
va_list num ptr;
va_start {num ptr, message};
Printf ("%a", massage) ;
tlarge = -1; | _ .
while {(rum = va_arg(nwh ptr, int)) f= EOL)
if (num > *(large})
*{large) = num;
va_snd (rnum_pcr) ;

R —— e S



28 PIRBERE |
CR—HMIERBTFREES/IEES., BN CREFSHVTE -ECORFNEM
CRTEEERY. BERER. BB, MEMHNEBMRERL I EdWE -HX
9 B4, % stdio - h, stdlib - h, string - h. Fl alloc - hﬁﬁ-)’ﬁﬂ’r‘;&)‘{ﬁ#&ﬂ
 HRATERSP.

ﬁﬁ@l}ﬁ?ﬁ%iﬁ&ﬁ@lﬁﬁ{imﬁ B[, iz/mﬁw&urﬁx
1 ﬁﬁﬁ%ﬁﬁﬁ%ﬂiﬁﬁﬂ?ld?w&—ﬁiﬁ?‘%

- BEFENZABREHIEN RPN - ENIR,

© BIEA—TIBERF B ARSI R BN,

© BTl IR N ST R |

2. FHBEFBEER — S8 BSCH, KA source - ¢, AW FH MAIHY
P (BREERIR /8L P S| AR BIFTRFRI L o). _

3. k3{f source - h AR HZAHRBPEYN. HERD, XK. DRLEHE
BagkBE /S E R/, W source - hif*tﬂ.fﬁ/\@]iﬁ‘ source * ¢ 1, HA, SHAM
source - ¢ X BB BRI A BT,
| 4, BREXHERNEIERR S EXESNHREY. &EI# (%% - PRT 5B
B) B—IMXAIE, ERHERGORCHE: NEXEEME P EXSE., 8903088
&—17, RAMMA ML, BiIn— RT3 cale - ¢ BRI ¥ A source - ¢, W
B, 2N cale - prj BXEEH:

calc
source

ﬁ#ﬁ%if*%ﬁﬁﬁﬁﬁﬁﬁ&ﬁﬂiﬁxﬁﬁﬁﬁﬂ —H B4t
R source - ¢ %ﬁfﬁ% FAFPHEXENER, fsmart- c®, R call- py ﬁ%
XS TR
=alc .
SOULTE ) L
_ smart
Project (%) #HFLUHE Turbo CHER M ST PEKE, GEREXHZ
HIIEE., B TRXEFERN, Turbo CRFBS[MUMASEHAPELNET.

W THNT—B R, AR M




HE BAes. REBRRELO

 ERE, REEAgE JERABRNRI/OBERDH, XEFEANEREEERS
BEABINENE, FUAEHREREHEN, G 1/0 REFMRNATHER
N, MEAKFRAFREHEBIRAENAE. REBiE, FEEAERFRET
RUER SR R AL AYTM 1 11V .

31 KRR

RINELE T —GF L DM A RRARE C R getch( ) getchec( ), getchar H’il?.‘f%
B, dXLRKGBEOMEH DOS, 7E IS HRAT LAk b R Rt 7 K
Wi, ZEHGRBRESE, RHMEOMNER, TG REEEIERET
BB ARG A mERmn, )

BA EHWELEBORE TN —KBDKOx09, B-AZ LW 0x16, PH0
x.09 B T 1 B 4R T SR AR T4 S MO TS B o AR M R O, XU AT E B
BANBREESR, HEGFRBEEFEFHON, ROKRZHEHM ASCIIE BEHEEE
BRABRAMK, RETRAERNEA, |

#3 - | BT R0 FA T RRA S EM ASCI mm‘iix FREEEBIERI K
Erﬁf?ﬁ‘.lﬁﬁﬁgﬁﬂﬁA. X & E % BIOS R EEITL2HMRE, EEABRELYE
.

B ASCH %Wﬁﬁ?fﬂﬂﬁmﬁ, HARRTXFEETHNRORE. HMBFRRE
Bt shift, control 2§ alt {RARE, HARE—8. B FHE ASCH M, FEMRST
B, ¥ g SR RAE S TITETA. ASCH BEHRRR 6 W tab (WX)
A Curl -1 @EEH LR ASCI B 0x09, REETINEOHBAR. HEKEY
RAWBMASC BREEA4RE—H, MERMNEEDMARE.

fEMmatEA DOS B8R, ERRARKEHEAE, MEHBH, HOOUER
ASCHL B, T, FREMBAH ASCI B, Fibl DOS ¥ER—ITH, HiLO@EWEKE
REBWE BT - KEHEE. ZR, DREELKI-AEBEEERTI—@, A DOS
BEHEXBENENE. AR, BEIB—1EB, ZEHS —EREBRXKFRIE
BREREREEHATIER, EXHFETRIFE BITalEi—4rFarneg
AR RS E O ERE, —FEESNMERTRIBATBHC—TBHIER, Tk
PR A AT BB T R B R RS, .

E4LBB? Bk, BIOS hRF— PEARMENHT AR DX PR PO
x 16, RHE LSRG, HREEEATEOx 16 REE M RRBESFHRIE, AXF
R, BENRERALEELFTTHE, BA Turbo C#RHT — 4 bioskey
(O BRWERE, TARIEERSEN., EARTSR:




G -~ get the next key trom the buffer, wait if ‘necessary
1 -~ ,jdst look to see if a key is ready in the buffer -
2 ~ get mdifier status

BRI IREE AR BACy — MREGRE. HK, EIREBREAMR. XKL
HHB AL ARG R F T ERBFEOE R, _
BiE—TIhEE, MAT8Y shift BAREERE T

0x80 Insert Key toggled on
O0x40 Caps Lok on

0%x20 Num Lock on

0x10 Scroll Lock on

Cx08 Alt praessed

Ox04 Ctrl pressed

Ox02 Left Shift dowo

Ox0l Right Shift down

EEBE OR BB —~BUSH - ERE. ATHENEEFKETRREEFR
B, REEBHAGRH BIOSHE, ARESWKPRANTIHER: H
ALT-ENTER., #&BBANEENFRHEFEAR G R HARMSEFREMEH FH
MR,

A EHARABX Tl NUMLOCK REE /MRS IR T M BURARY.
FRMES D EER—M RN, FETRE NUMLOCK 8RS LI E & R ird
REFRBBZE. Flv PGUP A 9 BT MRE L EE— 1M ASCIL B, X %15H
et iR E

oh— A E R BIOS REBRMHAF, TENBFEFGHE M BETEOHER
. ASCH B3 ERITHE . CERBBLR (ESC) ik, HEEREME
KMEHE ASCI B BB FHHEANE, BFOT.

/* Feyboard I/C example (icexl.c) */
#include <stdio.h>
- #include <biocs.h> /* Turba C's BIOS routines header #/
/* macros te retrieve low and high byte of an integer */
#define lo{f) ((f) & Oxff)
#define hi{f) (lo{f >> 8)}
void main{) {
int key;
do {
key = bhioskey(C); /* walit for key +/
printf {"0x%02x Ox%02x %c\n*, hi(key)}, lo(key)., lo(key});
} while{ key != 0x01lb };
1

FRARICAES MM ASCIT #, BHMRITAEERE— X EBAH B &
KX, BIFERELISKH—BaRE. SAEME-THARFPEAN. CRADT
B4 3.1 HETH.

B2, AEMBEXTERER T BEPH0x09, FABKOx6 MEH



% 1/0 BifiBFF e DOS B, WA ERL? REASESRELEFERUOEANT
WA, MITHN 0x 09 REFIR, REBEIKRKLI L CEREARBENON
ASCII §%, #RESALE Y BT BT R b 0 09 B MAR B,
BN Ox 16 RE—MRENAEAE, RAKE—KEREFTREN BB, B

£, BREH ~T8A: BFRFED DOS XL, PR CTRL-BREAK &
CTRL-C H AR B EE k(M Turbo C (FFH), FLZERM MM E. -RERK

RR A — A T RS,

XM BEROHRILE, B RAREL/ O WHER

AAVRER 1/ 0 EERMNEL. B 40RBMNT R, LUGKEYEMA BIOS X
#AEEL/ORA. HENEACKFATRIEEONARFN CTRL-C HZRF.
(able 3.1 Scan-ASCII Key Code Mappings

Key Code Name

(=]

0x0000 ctrl brk
0x0llh esc
0x0231°
0x0221
0x0332
0x0340
0x0300
0x0433
0x0423
00534 -
0x0524
0x0635
%0625
0x0736
0x075e
Ox071e
0x0837
Ox0826
0x0538
Ox092a
Ox0a39
- Ox0a28
0x0b30
0x0b29 -
0x0c2d.
Ox0cSE
Ox0clf
Ox0d3d
0x0d2b*
0x0e08 bs
Ox0a7f ctrl bs
0x0£03 tab
‘0x0£00 bk tab
0x107L. q
0x105L ¢

B e ) )
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[
=
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un

>
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-1
a
H
[
H

X
m

W W ot W w M
de L3 MO O W
+

-
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Key Cods Name

- 4l

a2
a3
a
45
46
47
48
4
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64

66
67
68
&9
70
N
72
x|
kL]
%

0x1100
0x1265
Ox1245
0x120%
0x1200
0x1372
0x1352
0x1312
0x1300

0x1474 -

Ox1454
0x1414

0x1400°

0x1579

0x1559
Ox1519%

Ox1500
0x1675
Ox1635

0x1615

Ox1600
0x1769
0x1749
0x1709
Ox1700
Ox186¢
(x184f
Ox180f
Ox1800
0x1970
k1950
0x1910
x1900
OxlasSk
Cxiatb

alt w

Key

Cods _.

81
82
83
84

100
101

102

103
14

108 -

106
107
lo8

- 109

110
i1l
12
113
114
113

OxlcOa
Oxlaél
Oxledl
Oxledl
Dx1e00

Ox1£73
OX1£53 -

ox1£13
Oxl£00
Ox2054
0x2044

Ox2004°

0x2000
%2166

. 0x2146

02106
0x2100
0x2267
x2247

. Ox2207

02200
0x2368
Ox2348
0x2308
0x2300
0x246a
0x244a
0x240a
0x2400
Ox256b
Ox254b
Ox2500
O%2%00
Ox266¢
0x264c

ctrl enter
a

ctrl a
alt a

ctrl s
alt s

ctrl d
alct d

ctrl £
alt £

ctrl g
alt g

etrl h

alt h

ctrl %
alt j

etrl k
alt k



36 0xi0il ctrl g 76 Oxlalb ctrl [ ' 116 O0x260c ctrl 1

37 0x1000 alt q ' 77 Oxlb5d |- ' 117 0x2600 alt 1
38 O0x1177 w 78 Oxibld ) 118 0x273b
49 0x1157 W 79 « Oxlbld ctrl ] 119 0x273a
4C 0x1117 ctrl w 80 OxlcOd erter 120 0x2827 ¢
Key Code Nama Key Code HName Koy Code Name
121 0x2822 ™ 162 0x3920 space 203 OxSbOO shfc £8
122 Ox2%60 ° 163 Ox3b00O f1l 204 OxS5c00 s?lft. £9
123 0x2%7e ~ 164 Ox3cO0 f£2 , 205 0OxZd0d shfr f10
195  Oxibbe \ 165 0Ox3d00 £3 : 206 0:{58'3.0' ctrl £l
125 Ox2blc | 166 0x3e00 £4 207 0x5100 ctrl f£2
126 Ox2ble ctrl \ 167 0x3£00 £5 208 0x6080 ctrl £3
127 Ox2cTa z 168 0x4000 f£6 209 0x6100 " ctrl £d
128 Ox2c5a Z 169 0x4100 £7 210 0x6200 ctrl £3
129 O0x2cla ctrl z 170 0x4200 f£8 211 0x6300 etrl £6
: 212 0x6400 etrl £7
130 0x2¢00 alt z 171 0x4300 f£%
213 0x6500 ctrl f8
131 Ox2d?8 x 172 Ox4400 £10 214 Ox6600 otrl £9
132 0x2dS8 X 173 0x4700 home ) 215 Ox6700 ctrl £10
133 Ox2dlB ctri x 174 0x4737 shit home 216 0x5800 alt £
134 Ox24d00 alt x 175 O0x4800 up arrow | 217 Cx6900 alt £2
135 Ox2e63 c 176 Ox4838 shft up 218 0x€200 alt £3
136 Ox2ed3 C . 177 0xd900 pgup 219 O0x€k00 'alt £4
137 0x2ed3 otrl c 178 - 0xd939 shft pqup 220 Ox6c00 alt £%
138 (x2a0C alt ¢ 179 Oxda2d grey - 221 QOxed00 ait £§
139 Ox2f76 v 180 QOx4bl0 left arrow 222 Ox6ed0 alt £7
140 Ox2£56 V 181 0x4b34 shft left arrow 223 Ox6£00 alt £8
141 Ox2f16 ctrl v 182 0x4¢35 num 5 224 0x7000 alt £9
142 Ox2£00 alt v 183 0x4d00 right arrow 225 Ox7100 alt £10
143 0x3062 b 184 0x4d36 shft right arrow 226 O0x7200 ctrl prt scrn
144 Ox3042 B 185 0Qxde2h grey + . 227 0x7300 ctr) left arrow
145 0x3002 ctrl b 186 ~4£C0 end _ 228 0x7400 ctrl right arrow
146 Ox3000 alt b 187 Oxd4f3l shfy end (229 Ox730¢ ctrl end
147 Ox3lée n 188 O0x5000 down arrow 230 0x7600 ctrl pgdn
148 0Ox31de N 189 0x5032 shft down arrow 231 O0x7700 ctrl home
. 149 O0x310e ctrl n 130 0x5100 pgdn 232 0x7800 alt 1 '
150 0£31C° alt n 161 0x5133 shft padn 233 0x7900 alt 2
151 0x326d m 192 Ox5200 ins 234 0x7a00 alt 3
152 0x32¢d M 193 . 0x5230 0 235 Ox7b00 alt 4
153 0x320d ctrl m 194 0x5300 del ::: ::;:EE' :i: 2
154 Ox3200 alt m 195 0Ox53Z2e shft del '
: 238 Ox7e00 alt 7
155 Oxa32c |, 196 0x5400 shft f1 235 Ox7£00 alt 8
156 0x333c < 197 Ox5500 shft £2 240 0x8000 alt 9
157 Ox342e . 198 .0x5600 shfr €2 241 OXBLOO alt O
156 Ox343e > 199 0x5700 shft £4 242 0x8200 alt -
159 Ox352f / 200 %5800 shft £5 243 OxB300 alt =
160 O0x353F 7 201 0x5900 shft £6 244 0x8400 ctrl pgup
161 0x372a grey * 202 0x5a00 shfc f£7 :
3.2 BAITEWY
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B TITHRBMNEE CHITRFA (BX printf), putchark ( ), # puts( ))
Turbo C ¥R#EM SIS IT4LA A BT BIATE S, BTRA cprintf(.cputs(). 7 putch(#E )
ERTRERME L/ O WERF; 5Bb, STl XSmO o R0 1ok M R7FEL
RUK., ERBEEFAXERN B EERAZ R EFHERERA /M.

33 E&mﬁﬁ#m

BRI N 80 % 25 MR A XA M T B E Y BRI, WK 3.1 Bz, BAXE
BT — M ERBR— T REHR. REABRASHENEEN B EAMYT B ASCI
B, BUEBREHCARRNEREL, SN TUAMAR. H32RARBBRNRY
FHHBRPEFRGER, B33 XUBCRRHBRG . AENERHRRREN.
BHHERERE (W EGA, VGA) FEZNTIHEAEA, KAl THERXERE

fl. starting address [3 8000:0000 for manochrome
mmmrwlﬂf i
' e i:-| .I;i ';.- LI -

|H|||I}' | || !'r!' |I|,; i‘II i'||i|||‘i?!'i- = ::i
||'l| |i- 1 ""--'I""ir'lii_i"'l;' .“_ :. _
""_majl' 'i”"ll M SR N T RN O
.1'.I||L 1 |I ||| SN T TR TH

-Ili i! | |,!11|-‘ . ' I:.';:II.: ",' ._..L._,_‘
LI H _TLLLTJ' [_._l '-'-'i"'i'l]}-']fi!!' 3 iil'.'!?',i'.],-=1;,:,:

| it i]:ll""'li : -'.;:J.1|----.:1|||“_| P
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| .
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N

Figure 3.1 Secreen organization in text mode

7B 5 4 3 2 1 0

Bl BC | A FC

L it

'Bac'kground nibble Fore_ground nibbie

Bt = 0 Noblink /low intensity *
1 blink / high intensity



8C = 000 Biack
111 White

FI =0 low intensity
1 high intensity

FC = 00D black
0u1 white/underline
111 white

* Depends on hardware Blink Enable Bit (default is
blink)

Figure 3.2 Attribute mapping for monochrome mode

MSB 7 6 5 4 3 2 1 0
|

Background Color Foreground Color

low intensity high intensity *

0000 Black ~ 1000  Grey

0001 Blue - 106t  Light Blue
0010 Green 1010 Light Green
0011 Cyan 1011 Light Cyan
0100 - Red 1100  Light Red
0101 Magenta 110t Light Magenta.
0110 Brown 1110 . Light Brown
0111  White 4111 Bright White

" * Only available for background color if Blink Enable
Bit is off. Otherwise, foreground blinks and
background takes low intensity color.

Figure 3.3 Attribute mapping for color modes

REFHOR T ARS TR, CRASHURTONE R REaN
R, FMRE B0 R R FAEN YIRS, L% e AR
Bf, BIOS RIARMRMAER B | SR HTS R 7 BESIRINAE, mBRGABEER



Eﬁﬂ&ﬁﬂﬂﬁiﬁﬂ%& ﬁ—ﬁ%ﬁﬁ@xﬁﬂﬁT%ﬁ*$%¥ﬂ
S LR B RN B R £ M RAM 3 B R BAR R, ﬂﬂ&

FEFHREMRF, FRAEEERR, TR 0x6000: 0000 FH, BT HERS
HE, BoAWRMBE. W CGA. EGA # VGA +, EHEHMLLR 0x6800: 0000,
Ry RAMMBEN SO 0E AXEAEZ, HAZHHEERNEREZ
& Turbo—c M.
- ER—ABT, RERIAEERFRERS— #Eﬁxtﬁmﬁmmwmwﬁam
BE, HHBX—X, ﬁﬂﬁﬂ¢ﬁ$—¢K$¥mm%ﬁﬂﬁﬁmm

typedaf struct texel struct {

“unsigned char ch;

unsigned char attr;
} taxel;

XA, ol EXMERS, WTHR. B8 XHFERLERTHE.

typedef texel screen array(25]{80];

RHUFIRE, HATLEL— R ERRASE S, m FREHEREH

ERFBRFBRZ UGN EERANKES (fan), X8, R-BFTRFEANE

B, /* for monochrome cards */
_screen_array far *screen ptr = (acr-m ar:ay far *) Oxb00GOO00OL;

/* for color cards */ .
screen array far *screen ptr = (screen array far ¥} 0xb80C0000L;

RS LB FEMERRE BN, RAZERRTERBERRANA:

jdafine screen (*screen ptr)

KT, B, WA 1LISABEHA, KA screen(d] (51.ch = "A%

RATA:  scoeen[l)(S).attr = 112;
LENNOCRENEART. EE: SHECRE—H. THRAOTE AR
WAN screenlOf0l. | - |

RS, FERNYEESHELN Hello World B

/* Low level screen acomss example (icex2.c) */
#include <string.h>
#include <conio.h>
fdefine screen (*screen ptr)
typedef struct texel struct {
wsigned char ch;
unsigned char attr;
} texal;
typedef texel screen array[25][80]
screen_array far *screan ptr = (screen array far *)(0Oxb8000000L;
char hello{] = "Hello world";
void main{) { '
int i;
/* write sut the characters to row 10, col O */



for {4 = 0; i < strlen(hello}; i++) {
- screen(10](i].ch = hella[i];
) .
‘getch{}; - /* wait for key */
/% Now, for fun, lets changa its colsosr to reverse video */
for (i = 0; i < strlenthello}; i++) |
screen[l0] [i] .attr = 112;
} .
i

EITHERRAERE TSRS MREAMRBEERZ— MEABEMER
BASS| REMERETH. SREVBFSEE AhkRERENRER LN
Fok Virlad i, MES/FENNNTEEHERE. ALz, HRHTH TuboC
FOGF R BIT BERSEE, IR &3 cprintf( ).cputs( ) putch( ), EfFERER -
RAM, {HAEAE Haguf i,

AR cPrintf( ),cputs{ Yl putch( YWFTRFFH#E % HEF RAM, HEEMTLELEE
## directvideo B % 0 LI BIOS EE% BIOS 5 {E MBS HAEM TR ELR G
fy, SATH. #if BIOS MR8, M— 1B, HERAREHESHNAHEORFH,
W A A RF 2 mE R, %F RSB BIREHRT 4.

HEEH B URERER Turbo C RRBHEEEM RAM 8, FERBHFELH
B L ) B BT AP B E ) — A, BRI BRI, XS RHEE
B, BREAREE TSI, AETMEH &R KR, ﬁ%&ﬁTEﬁ&iﬂﬂﬁﬁﬁ
kMRARK L,

34 TurboCHO -

Turbo CHRET - ARFHFARS LEX BBV TFHRERERTRINKFTEEX
BANERRE. BORE window( )RE. FATHEXABRERE LN RBAAATEHE
0, — BB T8, BTRE cprintf( )puich( )R puts 1§ B BHEHXRAITTPRE
B, £ F—EATHAE ﬂﬁjﬁmﬁﬂﬁﬁﬁﬂﬁﬁ{}i? ?ﬁﬁﬁﬂ(clrscv(l}ﬁ)\iﬁlﬂﬁﬁﬁ
(insline (), detine()) BITFHEFE.

Turbo C ERBEE 5 % A& O ﬁﬁﬁgjﬁﬁﬂﬁﬁlﬂiﬂﬁﬂg K. LR gotoxy
(}, wherex(), # wherey(). 3P4 gettextinfo() HIRH, (T ) oL T
HHE R EA, FemSaAE,

M= REE LI 6, FrEMBIFAR— 205 4 THEOERET O, B
WETT 4502, B putch() FIBMAKSE. #T ESC SRF W HRL,

/* Turbo C window example ({ipex3.c} */
#include <conio.h> /% include this whenever you uss windows */
woid main(} |

int «a; .

window (30,10,49,13); /* window at upper left (30,10}, */
/* lower right (49,13} w/

gotoxy (0, 0} ; /* % is ¢olumn, ¥y is row w/

do { t

— 45—



¢ = gatch();

- putchic):
} whila{c != Oxlb);
window({l,1, 80, 25} ;
clracz();

} . '

BB ERNES O RENME,. Turbo C A2 9HE—1. FH 3.1 (Listing3.1)
FRIFIITRF my-box () HAFREA—ME. KRELERZAFHRERDRHBM. EHE
WOARREREELIRZ AN, W, EREOEEmE ROMEREN 026
HE, BRFRBSESHEOAXNIE E, mE¥RPE— T RIXNEE. '

Listing 3.1 ‘Drawing Boxed Windows (I0EX4.C)

/% Drawing text baxes example (icexd.c) */

#include <cenio.h> .

void my_box{int xul, int yul, int xlr, int ylr, int btype):

void main{) {
Ant &; }
my_box(29,5,50,14,2); /* double line with raverse vidao */
window(30,10,49,13); /% window at upper left (30,10), */

/* lower right (4%,13} 7
gotaxy(0,0); /* x is colum, y is row */
de { : :

c = getchi}:
Putchic);

} whila{c != Oxlb):
window (1,1, 80, 25} ;
clrser(};

} . . :

voidmy_bax (int xul, int yul, int xlz, intylr, int btype)

/* Draws a box at the upper left {xul,yul) and lower right
Axlr,ylr) coordinates. ' '
If beyne = 0, no box is drawn,

If btype = 1, a single line box is drawn.
If btypae = 2, a double line box is drawn.

*/

{

-static int boxcar[2)[6) = { . /* graphica characters for a box */

1218,196,191,179,182,217), /* single line box */

{201, 205, 187,186,200‘133} f* double line box L4

bz I

int i, hzchar, vtchar; .

if (btype) {
hzchar = boxcar[btype-1]1(11;
wtehar = boxcar [btype-1]{31;

/* draw top and bottem sides */
gotoxy {xul, yul}; . '
for (i=xul; i<exlr; i++) putchihzchat)y



‘gotoxy (xul,ylr):

-for {i=xul; i<=xlr; i++} putch{hzchar};
/* draw vertical aidas */

for {(isyul; id=ylr; i++) |

gotoxy (xul,i};

putch {(vtchat};

gotexy (xlr, i) : .

putch (vtchar) ;

‘} :

/* draw commers */ .

gotoxy (xal,yul); putch{boxcar[stype-1][0]); /* upper left */
gotoxy (xlx,yul) > put-h‘boxcar(btype-11(2]); /* upper right x
gotoxy {xlr,ylr); putch(boxcar(btype-1](5ty: /* lower right */

" gotoxy txul,vlr): putch(boxcar[btype-1][4)): /% lower left */.

35 XAHEe D
- Turbo C 1 F 5 RECFRE BE T B R 8 £ BN R
) textattr ‘- sets b'loth background and foregound colors in

attribute byte
textbackground - sets only the background color

tax:cd_lor - sets only the foreground color

highvideo — sets high-intensity bit of foreground color

normvideo - sets hoth foreground and background colors
back to what they were on program startup

lowrideo - resets the high-intensity bit of foreground
color .

B, WMERH EGA X VGA SR, HEAREAKE S aRE BRaaE
F. = FEXMITIER Torbo C 8 5 34 -

Turbo C REM R EHHBMA —HBE —HERARBRBLABET A ES T4
B E:. #Aaligin, ;%*:j{%fﬁ scraen[0] [0] .attr = 112;
 SMORESE. TRETOHONBREI VLSS TIRARERILY TR, X4
BEREREE, PN RHERENEN, RARSIOE SRS hRRE B R ENF
T RA4. B Turbo C REEL P UK B gettext () H1 puttext () WLLILAE (WA
HESRE).

gettext ) WRE LA —XEHENFTESE A RENSEE, Puttext $i#
RHE, HFEOFERTUELREEREFWARE: BREREN S 74 BENE
B (attr=1), THMEBFEEZHEREM

texel &;
gettext (5,4,5,4, 4t); /* get one texel W/
t.attr = 1; /* set solor */

puttext (5,4,5,4, &t); /* put back text */



HF R T A ONTFLEEECARY RS, WH 3.2 (Lising3.2) H% M HE
FERVR R LB LR, RUE INS RMAKE BRFRL, BARES L
HRGARE /0, AARLLHNENTER.

PSRRI — B RR A EE WAL R RS ERT T RN REE A
BN, T — R TF & — o B 7 S I LA B0t BT SR M R 06 LT

3.6 BN
BIOS A —HREAFRERANITE, A—TEM BT 14 THAKE—H
7. HEEAUEEXEE. XN RERFIHEORERE RN, L RHLE
EENNEREOERSNTF. LEXLARKE. FAEREAERN. RHERERN LR
E—PRKNEFS. EEAFHRENETT, |
ORBCERARTER, ARATEA BIOS 5 0x 10, BIAEE ox0l. HFACHACL
*f?ﬁﬁ’i‘%ﬁé}ﬂ{tiﬁ'ﬁhﬂﬁﬂtﬂﬁm&ﬁ I PR F R,
Tegs.h.ah = Ox10;
regs.h.ch = startline;

rags.h.cl = andline:
int36{0x10, &reg, &regs);

 BAFRESRRE D & 14 T, 3T AT 0 BUREBMTT 13 ﬁ%
HH, WRFEE CH= 0x00, R CL=0x0d, MHSR—T2KNKREH CH=0
x0d X CL=0x0d MM — 1M EF N R LRBHASNESLS. FENER LFERH
ARBXEER (REXESHARERERZ) $LBHFBRBERET Turbo CH
int86() RPUMGE YA BIOS WA :

/* Changing cursor shaps example (icaxS.c} ¥/
#includa <dos.h>
‘#include <stdio.h>
void cursof_size(int startline, int andline);.
void mein() |
int s,&;
printf ("entar starting line and ending line: \h"};
scanf ("% %d", &a,ie):
cursox_size(s,e);
printf ("Press return to exit\n"},
- getch();
Y o _ _
void cursor size{int startline, int endline}
{
union REGS regs;

rags.h.ch = startline; /* starting cursor line */
regs. h.cl = sndline; /* ending curscr line */
regs.h.ah = 1; /* Call BICS with the set cursor 3ize */

int 86 (0x10, kregs, sregs); /* function code in ah */

MERE -1 MCGA. EGA & VGA ER#, METESESIAX T BRENSRZ



i, RETEXEER R LR ADE 14 118, HEREBHRD 8 MR R XERNT
HRIAMEAERBHMEEA. FIHNBR7C S RS2 AL, BT A B
HREMN A AAMER, & EE, B8 bR/ AT R T SRR,
EyRERETEE BRI ABREREEEFARE, HEKENRE, TuboCHETH
B PR R A T R detectgraph () SEBHIR,

Fal A — I PR F IR E CH $F8M% 5 (RN, TEABRE
AR cursor—size ) REMBETER, ©AFMREEFAIR 0 BAME LK LR,

void cursor_size{int startline, int endline)

{

unicn REGS regs;

/* erase cursor on (0,0) input, else set cursor siza */
if ({startline == @) && {endline == 0}) {

regs.h.ch = 0x20; /* gset bit 5 of ch to erase cursor */

%
else |
regs.h.ch = startline; /* starting cursor line */
. regs.h.cl = endline; /= endirg cursor lige */
]
regs.h.ah = 1; /* Call BIOS with the set curscr size */
intB& {0x10, &regs, sregs); /* funetion code in ah ¥/

}
NEHARBERAZET T8 carsor—sixe () W FTIF 47,

Listing 3.2 The Highlighting Example (I0EX6.C)

/* Text highlighting example (icex6.c} */
#include <bhios.h>
#include <conic.h>

$define UPKEY Cx4867
jdefine DOWNKEY OxSQ00
fdefine LEFTEEY Qx4b00
ddefine RIGHTKEY 0x4d00
#define INSKEY 0x5200
fdefine ESCKEY 0x011b

typedef struct texel struct |

unsigned char chy

unsigned char attr;
} texel; .
void my box{int xul, int yul, int xlr, int ylz, int brypel:
void main(} |

int highlite = 1;

int x =1, vy=1, k;

texel t; .

my_box (29,9,50,14,2) 7

rindow (30,10, 49,13);

;printf{("Here is some texti\r\n”);



cprintf("for you to highlite\r\n"};
cprintf ("Use the INS KSY fo\r\a");
cprintf ("toggle highliting"};
do { |
gotoxy (x, ¥} ; '
if {highlite} { /* these are absclute (full screen) coords 11)] =*/
gettext (x+29, y+9, X+29, y+9, &t} ;
t.atry = 112;
puttext (x+29,y+9, x+29,y+9, &t} ;

i

elsge | /* back to normal */
gettext (X+29,y+9,x+29, y+9, EL) ;
t.atcr = 7:

puttext (x+29,y+9, x+29, y+9, kt);
1 .
k = bioskey (D) ;
awitch (k) { .
case UPKEY: /* remember cocrds are relative to window */
if =y < 1) ¥y =1; '
break:
case DOWNKEY:
if (Hiy > 4) vy = 4;
break;
cagse LEFTKEY:
if (~-x < 1} x = 1:
break;
casa RIGHTKEY:
1f (++x > 20) x = 20;
break;
case INSKEY:
‘highlite = !highlite;
break;
default: ; N
} .
} while {k != ESCEEY):
window{l,1, 80,25 ;
clraer{) ;
i
void my box (int »mul, int yul, int xlr, int ylr, int btype)
/* Draws a box at the upper left [(xul,yul) and lower right
(xlr,ylr) coords with given attribute. If btype =« 0, no box is drawn,
if btype = 1, azsiﬁglé line box is drawn, if btype = 2, a double line
box is drawn. :
*/
{
static int boxcar[2)[ 61 = /* graphics characters for a box */
{218,196,191,179,192,217}, /= Eingle line box */
{201, 205,147,186, 200,188} /% doubla line box */

~—50 —




¥z
int i, hzchar, vtchar;

AL (btype) |

hzchar = hoxcar([btype—1}(1];

vtchar = boxcar{btype-1](3];

/* draw top and bottom sides */
gotoxy (xul,yal);
for {imxul; i<=xly; i++) putch(hzchar);

gotoxy {(xul,ylr);
for (i=xul; i<=xlr; i++} putchthzchar};
. /* draw vertical sides */
for (i=yul; i<=ylr; i++) {
gotoxy (xul, i) ;
putch {vtchar) ;

gotoxy {xlr,i);
putch (vichar} ;

}

/* draw corners */
gotoxy{xul,yul); putch(boxcar{btype-1][0]}; /* upper laft */
gotoxy {xlr,yul); putch{boxcar[btype-1]{[2]); /* upper cight */
gotoxy (xlx,ylr); -putch(boxcar{btype-1][5]); /* lower right */
gotoxy(xul,ylr); putch(boxcar{btypa-1]1[4]}; /* lower left */
-}
}
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Table 3.2 Mouse Function Codes and Parameters

Code Funetion Parametars
. ™.
L Mouse raset ml = 0 {input)
wl = mouse status {output)
(-1 if installed,elre 0}
m - aumber of butona
1 Show cursor ml = 3 (input!
2 fdida c¢ursor ml = 2 {input)
3 Button status mi = 3 {input)
: m2 = button status
m3 = x cursor positicn
me = y cursor positiocn
.4 Set cursor posn ml = 4 {input)
M3 = new x position
) md =~ new y position
5 get burton ml = 5 (ipput)
press info ml = hutton status (ocutput)
2 = {input) 0 = left button checked
1 = right button checked
m2 = number of button presses
md = x position at last press
md = y position at last press
3 get button " ml = 6 {input)
rolaasa_ info ml = button status (output) )
' ®2 = (input) 0 = left button checked
- 1 = right button checked
md = x position of last release
mq - Y position of last raleasa
ki set x bounds ml = 7 (input}
m3 = minimum x pesition
md = maximum x position
8 set y bounds ml = @ (input)
m3 = minimon. y poaition
™ = maximom v pesition
9 sot graphica ml = § (input)
curaoy M2 = cursor het spot (x posn)
M3 = cursor hot apct {¥ posn}
: md = pointer to cursur masks
Code Function Paramsters '
1Q set text ml = 10 (input})
cursor m2 = {input} 0 for a/w cursor.

—52

m3 w

1 for h/w cursecr
screen mask if m2 = O




- = scan line start if m2 = )
md = cursor mask if m2 = Q
= gcan line stop if m2 = 1

Table 8.3 Mouse Button Status Codes

Value 0 1
Bit 0 | Left button up left hutton down
1| Right button up Right button down
* 21 Middle button up - Middle button down

* For Logitech 2 button mouse only

XTEUE RATHEERB, PSS ml. m2. m3 Al md BRI FEE ax . br.
ox Ml dx, XH. SHHBFHOEOR SR, HH 3.3 (Listing3.3) R
Turbo Cint86 () BIEHR S5 Z MG, mouse() RIECIHTI: BANGASHNEBNF
FR WEETE, HERERERSE. MBNTHE, FHWEXRTEAR, B
PATE & B9 4R 7T 8 TLO6H BT F41.

3.9 RERIFESRENER |

ERRMBEFZH, GNRERGRENEFRBCEA. XU HAHR 3.4 LIS
¥ check—mouse—driver () B, XA HHHTIA Turbo C #Y getvect ) HPVEIF
2R ERUT R (FH 0x33) kL. EHERE—4 NULL it ®—4 IRET
(oxcf) #H4, WRRATHEZ—, MBKRFLEHFE: U, ZilhPiRREHE
B~ LR BRBRSEE (WXTIEMTIHED.

S need—mouse W AFFIERUEEGEHMFERNREARGER, B4, MEX
KA FRRESHEF, H need-Mouse=1, MITEHI—SRELFHBFERH. mBHRM
W RUBRAE RO AT 8RR, R E need—mouse=0. HIERB] T BLARIR S K N & Bk [
L, HMEREA 0,

310 BRiRBRT B

Mouse() # check —Mouse—driver() $IiTERFRERFRAEFENLTATE. &
i, RERE-ITHREEXKEENTAS X—ARIVEXIESEy. Ak, F%
FEHE 3.5 0 3.6 PR,

Function Usage

check_mouse driver Checks for mouse being installed

init mouse Calls check mouse driver(), resets the mouse, tumns on the
mouse curscr, and initializes some internal variables

muse The low-level mouse interface

Touse reset Used to reset the mouse driver



move_mouXe
mouse_on
‘mouse off
mouse_text posn
nouse_grph_posn
monse in box

Tutton relsase
button_press

button_state
mouse trigger

Forces the mouse cirsor £o a nw"‘local:j.on
Conditionally turns the mouss cuttor on
: Oouduian&ny tumna. the mcuse curscr off

' Retuins the ‘mouse position in text coordinatea

Rntums the TEnise posit.j.un in graphics coordinates

Tests to see if the mouse is within a given rectangular
 region

Tests to sea if a button has been released since laat time

called ;

Tests to see if a hut.t.m has bean preased since last time

called

Returns the den status of the buttens

Locks for either & Key press or a muse bytton press or

Teloase

ERPETRE PN SHEBHRE 32 AHRNTIeE. AT, CRERL R,

55*2—&‘&1@??!%&
ideniMar

“Meaning

loy_r.sbiutim

.“Flag used when in a low-resolutica graphice mode (ie.. 320 '

“pixels horizontally)

mouse taxt X
mouse caxt 4
mouse grph x

mcuse im:iala.ud

prev_ mraor state

BLBR 88 3k 3L (0. &

X .pcsxtlon of mouse in Turbo C text coordinates.

Y position of mouse in Turbo C text ccordinates.

X position of mouse in graphics coordingtes.

Y poaition of mouse in graphics cooxdinatu.

Sat to 1 if mouse i.n.u.n succeadad,

Stores the pnv:.oua visiblofixwinhlc state of t.ho mouse
curscr

3.5) *r&i&ﬁii’??ﬂﬁ%%ﬁﬁ@ﬁ?ﬁﬁﬁ&ﬂ R B, 38

E’%‘%—-""ﬁﬂﬁ%ﬁ}!ﬁ?ﬁ‘ﬁm MR, BRI MRS RER TN

fdefine LEFT_MOUSE_PRESS Oxf£01
fciefine RIGHT_MOUSE PRESS  Oxff02

¥define LEFT MOUSE REL
dafine RIGHT MOUSE REL

Oxf£ll
Geffl2

AR S A N R B RS U — 2, Rﬂ?ﬁ*‘ﬁ‘ﬁﬂ LR
BTN, B L. AFRARSAEECR S RARE T O #a kI,
- R init—mouse () REM B RIFFZ AN, AT ER:

int init mousa(int nead mouse, int graphdri\n::, int g:aptmne) F

HEY W check—~mouse—driver() XK &E ERBETCHER. TESE
need—mouse £45 chock—~mouse—driver () B Rt S, SASRARTAEXTRIFS

g #1 =R
Macro Code
MOGSE OPTIONAT. 0

e -

Meaaning

Mouse is optional. Not an prror if mouse driver
not present .



MCUSE WEEDED 1 Mouse required. Heporta error and aborts program
if mousa driver not present.’

M4 init—-mouse () M EFMPNIERIFEFHEREMT ARRFEAN S, RITHLHM
RESHENTERENEREY. MXAEANH, EXBISHREHINE
MOUSE-TEXT-MODE, T ERR2% 1808 LY 0.

RELELBETRTSHNSHIAFSBAILEAANG YRS R85, B2
HRPAEER P EEREEREPEMNGELZHE L. FlA, RBE button-status() 3K
BARTRIRISAE, MPSEEAN L/ TREFRUE G T RSB A7 A B

AEHRPHBH RS HEREDBMERGR . AW, F -EHE/ 0. K
2 —RFAREBRHEERGREFRNELT. WRAMRL, WENRBE SNHSE
H R BIHERRE RN BRF RS,

NIRE R EL button—press (). button—release (. H bution—state() Z HAIEJEZH
EEN, AIPTRESESEARSEEE - XAALOREARSHIET (R) HOTAHE,
Button—state () & Fl— YR504 HH{E-& % FRE.

SEAE T, #oBA button-press{) FI T BRAIREE “BLAHITHE, TERRHT)
A B F B & & button—state{), T button—release & L& Mi&E. 24 —HH
button—sate ()7 B AWREAEE YT REERE, R TEERHRG B T HF
T (XBHSTHREMHA), button—press() # button—release IB/ HMFH ‘f‘?‘ﬁf?ﬁ@]ﬂi’
WSLEAEIIRE. EFEEERA LRKBERAMEREE TS LK.

HR, BEEREEENAPRE set-mouse—posn (). Turboa C A (1, 1) 4FHHE
YA, B2, BHFREGBFARKAKRFREELEIAT (0. OIE.
set—mouse—posn () PR¥IAN 8 T REXMB ~ X ARET GXXTBR M 80 =< 25 B X
§), FRLLEIEAARRE 8 T | AP Turbo C #7304 A4R, .

B ARTEMRST (320%200) PEIIE B8 2 B gk x> M 1 ] ﬁﬁﬁ@ﬁ&ﬁ(ﬁA
EGA. VGA MR RN 640 M AKFRFE. (% Hercules B, TH 120 ~8%). ME
AR BN, X AR AU ER 2 RARIE. EWES init-mouse() 35 X448 graphdriv-
er #i graphmode (AR EH, RFEREEITIE.

311 BARIENAR

RN S — i 2 b SRR ERA X, R EAEE R E A R, FX
EEbmmt GEH) SEEMROR--EHIA. a5 IRSEHARLANR
DOS #3%. RAFSDEF S 83 80F & U S S B P 4R, W R S
RAM 3 & Y47, ﬁﬁ%ﬁﬁmw,Fﬁ%i$ﬁﬁﬁﬁ#ﬁ%ﬁ%ﬁ&uﬁwﬁk
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B, #4478 mouse—no() F mouse—olf(), IR RUIFIIRAAREM DRI
AV RBRLANRSRAHERITH, XRREA TENRE,

void mouse_on{int rest.or«eﬁlag] ;
© wopid mouse off {int tempflag);

BHABWT:

restoreflag = 0: Unconditionally turn mouse curser on.
‘= 1: Restors mouse curser to previous state.
tempflag = 0; Turn mouse cursor off, set previouz state
to off.
= 1: Turn mousa cursor off cnly if it is om,

set previous state tc on. .
If mouse already off, set pravious state
to off.

FEGH— AR R EREURE R, THRR. G5 A AT R S
ey |

mrman off(1);
cprintf (*Hello' World®);
mxise oan(lj;

MR A B3 0 A mouse—off A mouse~on (), WEH ¥ ERSEHIRS T TAmIT
FrEAnaE. WX T ERRAAIT A0, B A R 55 AR SR P B SRR BT 28 S RO A
SHEAT, MRERTHAXBEBREENER, WAEPRBEA—-MTFRFENMN
4, MESBRMEEZRITREAEBNGSTTERS.

X—RBRTESESSREANRR, . FUBRFERET. NEFEREN LM
FRERRTBF R B mouse—off (1), mouse—on (1) F¥l, WMHRKEFRSHILAE. BHLH
GO 1o 1R PR X T R

HRRERHERF AR AR RERAFRARN, SERERNEI RS A TN
ARG O RERENEARRIDUE. A6RE - RESERKIH, RERK
RreE®mETE ATECEHER FEFEERY—RFETSHE THEERT. X
BERSHEMRE. EREREGFRGERTUY. RERBAREHA S AYE
HBERE, XEERSAWEN,

3.12 - RIFSRHBRMT _

A EHRREOR T, HRIEE T —ERNMOXERBHTREEEZ
- ETRRRRE, FRFERE T PREGENTRE LRTARGREAN, B
ERGEHMEE. WRFREREE T ERMERFRETRY, fURER Y BRMEY
RE, XEHERREE, REFCOPRIERRBBROEEH, FEMAEERLTEM
BT MRE. BRNT LN R PR RS ERBIT XA, AR ER RS
XY, BERARREBRIA, BERERFESIR IR FHAR RN
H. BHERE, STFHERENT, MRFREGHE - MERERRE, WRDABK %R
FUARARIRGR IR, fER—RES, RBUEHRFUEIES 0 2 5MET Ak En R

T ————— R e



PR,
KAKCLRTTRE. KRR¥I/O, ARKE1/0, RERRIEIANN
M, SHITFRHWOMRT. |

Listing 83 The Mouse Interface Function

void souse {int *al, int "m2, int *m3, int *pd)

P
C to mouse driver interface via interrupt 0x33, .
Only supporta functiona 0-10.
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Sea your nouse hechnical reference manual for the
interface to other functions.

*/

anion REGS inregs, outregs;
inrags.x.ax = *ml;
inrega.x.bx = *m2;
inrega.x.cx = *m3;
inregs.x.dy = #md;
intB6(0x33, Linregs, foutregs);
*ml = outregs.x.ax;

07 = outregs.x.bx;

*m3 = outregs.xX.cx;

*ml = outregs.x.dx;

Listing 3.4 The Check Mouse Driver Function

int check mouse_driver (int need mouse)
i
* If need mouse = 1, then abort program if no mouse.
* Otherwise, if no mouse return O, else return 1.
*/
{ .
void far *address;
/% get mouse interrupt vector address %/
addrass = getvect (Mx33);
/* look far NULL address or IPET instruction */ _
if -{{address == NULL) || (*(unsigned char *)addrssa — Oxcf)} {
if {need mouse) |
princtf {"Mouse driver NOT installed\n");
axit (1) ;
}
alss retum 0;
}
return 1;
}

Listing 3.5 Source Code for the Mouse Tool Kit Header File MOUSE.H)

/* Mouse toolkit header file */

/* Macros to retrieve low and high byte of an integer */
ddefine lo(f, ({&) & Oxff) '

d¢define hil(f) (lo{f >> 8))

/* Common scan-ascii codes */

$define CTRIC 0x2e03
#cdefine CTRIH 0x2308
#defina CTRLI ox1708
#define CTRLL Cx260c
#define CTRIK 0x250h
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all

taefine CTRI.T
$define CTRLI
tdaefine CIRIR
pdefine CREEY

Ox240a
%1615
0x1312
Cxlcod

ldefine CTRILRKEY  OxlcOa

#dafine UPREY Ox4800
#define DOWNKEY 0x5000
#define LEFTRKEY 0x4b00

$define RIGHTKEY Ox4d00
#define SHFTLEFT Ox4b34
4define SHETRIGHT  Oxdd26
#define DELKEY 0x5300
#dafine INSKEY 0x5200

§definge BSKEY

Ox0e0f

#define SPACESAR 3920

. #define PGUYKEY Ox4900

$define PGONKEY 5100
$define SHETUPKEY  Ox4838
fdefine SHETDNEEY O%5032

§define SHFTPGUPKEY O0x4339-

fdefine SHFTPGONKEY 0x5133

tdefine HOMEKEY 0x4700
Fdofine ENDKEY 0x4£00
fdefine ESCKEY  0Ox0llb
$define ALT D 0x2000
" jdefine ALT E 0x1200
#define ALT I Ox1700
#define ALT R 0x1300
fdefine ALT S 0x1£60
#define ALT T 0x1400
Bdefina ALT X Ox 2055
tdefina T10KEY 4400

/* Mouse pseudo "key" codes */
#define LEFT MOUSE_PPESS
¥define RIGHT_MOUSE_PRESS
Vdefine LEFT MOUSE_REL

$defina RIGHT MOUSE_REL

/* Mouse driver function codaeg */
#define M _RESET

#define M_SHCW_CURS
#define M HIDE CURS
tdefine M GET STATUS
#define M_SET CURS
fdefine M =T PRESS
tdefine M_GET REL
#defina M SET X BOUNDS
fdefine M SET Y BOUNDS
#define M SET G CURS 3

in & L B o

0 o~ O,

oxf£f01
Oxf£02
Oxff1l
0x££12

¢



fdefine M SET T CORS 10
/* define cther constants */
{define MOUSE NEEDED 1
$define MOUSE CPTIONAL 0
ddafine MOUSE_TEXT MODE 0
{* Mousa external variables */
" extarn int mouse_text x;
axtern int mouse text y;
extern int mouse_grph x;
extern int mouse_grph y;
axtern int mouse_intialized;
/* Mouss function prototypss */
extern void mouse(int *ml, int *m2, int *m3, int *md);
extern int check mouse_driver{int need mouse);
axtarn int init_mouse(int need mouse, int gd, int gmi:
axtern int mouse_rasaet (void);
extern void move_mouse(int %, int ¥);
extern void mouse_on{int code);
axtern wveid mouse_off (int c<oda)};
extern void mouse grph pesn(int *x, int *y);
axtarn void muu_!:xt__posn(int""'x, int *y¥};
extern int mouse_in box{int graphflag, int left, int right,
) int top, int bottom):

axtern int utton_release{int b};

extern int button press(int b):

axtern int button_state(void);

extemn int mouse_trigger{int button dir);

Listing 3.6 The Mouse Tool Kit Source Code (MOUSE.C)

Ii*t*********tiiiti**ii*ill*tttttti**!******i***iﬁ*iitt*t****

*  Mouse toolkit {mouse.c)
*ﬁt**ﬁ**t***ﬁtii#i*it*t*iiifii**ti*i**iﬁiﬁi**i****i**i***t**/
tinclude <bios.h>

tincluda <dos.h>
#include <conio.h>

tinclude <proceas.h>

tincluda <stdio.h>
$include "mouse.h”

/% <<<< Global variables »»>»> &/
int mouss taxt x; /* X poan of mouse in Turbo T text coordinates
int mouse text_y; /* Y posn of mouse in Turbo C text cocrdinates
int mouse_grph x: /* X posn of mousa in graphics coordinates
int mouse grph y; /% Y poan of mouse in graphics coordinates
int mouse_initialized = O; /% Set to 1 if mouse_init() succeeds
/* <<c< Intearnal variablaes >0 v/

/* Praevious cursor stata. */
/* 0 = mouse previously off, 1 meana prev on. */
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}

static int prev_cyrsor_state = ¥;

/* Pointer to start of bios video data */

static char far *bios video area = (char far *)0x00400049L-
/* This variable i for graphics mode caly. */.

i ]:ow_rasollition = 1 if using 320x200 graphics */

static int low_resolution = 0; /* Leave at 0 for, text mode

.

static veid set_mouse posn{int *x, int *y}: /* internal function */
static int low res mode{int gd, int gm); /* internal function */

void mouse{int *ml, int *m2, int *m3, int *md)
/* '
C to mouse driver interface wvia -intnrrupt Ox33.
Only supports functions 0~10.
See¢ your mouse technical referance manual for the
interface to other functions
*/
{
‘union REGS inregs, outregs;
inregs.x.ax = *ml;
inregs.x.bx = *m2;
inregs.x.cx = *m3;
inregs.x.dx = *md;
int86(0x33, tinregs, foutregs) ;
*ml = outreys.x.ax;
*m2 = outreys.x.bx;
tmd = cutregs.x.ax;
*md = outregs.x.dx;

int check _mouss_driver(int need mtuse)

i*
*
*

*/

{

1

'If need_mouse = 1, then abort program if no mouse.

Qtherwise, if no mouss return 0, else return l.

vold far *address; )
/* gat mouse interrupt vector address */
address = getwvect [(x33);
/* look for NULL addresa or IRET instruction */
if ((address == NULL) 1] {* {unsigned char *)addzess == Oxcf)) |
if (need mouse) {
printf ("Mouse driver NOT installed\n®};
axit (1)
}
else return 0Q;
}

retum 1;

int init _mousa{int need mouse, int.gd, int gmj

/*
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Taitializes the wouse. If it can't, and need mouse = i,
this routine axits ths program. XIlse, it returns
mouse_initialized - 1.

If uwaing the mouse fox graphice, there are two special cases:

(1) If vaing Hercules graphics, we muat let the mouse
driver know we're rsally in graphics mode, cause it
can‘t tsll. '

(2} If uvaing any graphics mode with 320 pixels horizontally,
{ie. Jow resclution), we must make sure that the mouse
cooxdinates are scaled properly.

These cases Ars detected by the parameters gd (graphics driver)
sad parAmecers gm (graphics mode), as defined by Turko C graphics.
u you'rs just mmm npch, set both Lo zero. _
Mhen fixing up Bexcules graphica, we're assuming page 0. If using
page 1, set thioca_video arex = 5.
»/
f
int wl;
acuse_initialized = 0;
if (check_mouse_driver (need mouse}} { :
if (gd == 7) *bios_videc_area = §; /* Fix vp Htr.'culfsa mode */
if (Low_tes_mode (gd, gm))

low zssoluwtion = 1; /* Fix up low resolutidn moda */
al = mouss xeset {}; /% start mouse at ground zexo 4/
CAf b
mouss initialized = 1;  /* Set mouse init flag . *{
wove wouss (0, 0); /* Set coords to top of scresn */
ma: om0} 7 /* Turn mouss on for firat time */
}
_.ln {

if {need mouss; |
princt {"ERROR activiting mouse ...\n");
exitil):

i

1 '

return mouse_initialized:
) ' ‘
stakio int low_res_sode(int gd, int gm
/¢ Retumae 1 if in any graphics mode with 320 pixels horizentally

Returns 0 othearwise '
*/
{
(gd==1 }| gd = 2 || gd = 8) && /* CGA, MCGA, ATT400 */
(gm >= 0 66 g <= 3) /* 320 hz moda */
I :

recumn 1;
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Yecumn 0;
]
int mouse reset (void)
/% If the mouae wad on, it turas it off.
Then, the mouas state is reset.
t/ ~
f
int xI, ml, m2, m3, md;
mouse_off {1); /% Turts off only if it was on */
ml = M RESET; '
mouse (eml, &m2, &m3, &md);
sot_mouse_poasn(am3, &md) ; /* Initialize coocrd's */
return mi;
i
void move _mouse (int x, int yj
/% Move mouse CUrsOr to taxt positian (x,y) */
i
int ml, m2, m3, m4;
if (Imouse jinitializmed) return;
ml = M SET CURS;
m3 = x*8; md = y*§; /* convert to pixel coordinates *+/
mouse (§éml, &m2, &m3, amd] ; :
sot, mouse _posn lem3, kmd)
! _
void mouse on (int restoreflag) :
/* restoreflag = ¢ mesans you want the rmouse on regardless of previous state.
restoreflay = 1 means you want the mouss on conly if it was on previously.
x/ o
{
inc ml, m2, m3, md;
Af {movwe_initialized) §
if {!restoreflag j| prev_cursor state) |
ml = M SHOW CURS:
mousa (kml, &m2, Lm3, Emd) ;
prev_cursor_state - 1;

1

}

void mouse off {int tempflag)

/* If t'.unpflaé =1, it means you want to tumn ‘the mouse off, and if
.it had been on, set previous state to on. .
If tampflag = §, it meians you want Lo turn mouse off, and regardiess
-of whether it was on or not, set previcus state to OfF .

*1 -

int mi. m2, m3, md;
if {mouse_initialized) 1 .
if (prev_cursor state) { /* Tumn it cff only if it wAs on *}



ml « M HIDE CURS;

mouse (Eml, &m2, fm3, &md) ;

.{* leave prev_cursor_ state alone if just turning off temporazily */
if {lvempflag) prev_cursor_state = 0 : '

}
}
void mousae_gzpn_posn{int *x, int *y)
/* Raturns the mouse text coordinates if the mouse is
initialized, else it retumns (0,0}.
s/
{
int ml, mz;
it (mouse_initialized) {
ml « W_GET_STATUS;
mouse (fml, 6n2, X, y) ;
- set_mouse posn{x,y);
}
else {
*x = 0; %y =0; /* default to left hand corner */
} .
ratum;
}
void mouse txt_posn(int *x, int *y)
/* Retums the mouse text coordinates if the mouse is
initialized, else it returas (1,1}. - |
./
.l .
mause_grpn_posn (x,y} ;
*x = mouse text x;
*y = mpuse text Y
retusm;
b -
int mouse in bex (int graphflag, int left, int top, int right, int bottom)
/* Retums 1 if the mouse is in the box given by the
coordinates, 0 otherwise. The type of coordinates is
given by graphflag. If graphflag = 1, the coordinates
are aasumed to be graphics coordinates, elsze they'ze
taxt coordinates. Either way they are absolute coordinates.
In order for this rouvtine to work properly you mist first
call mouse_txt_posn, mouse grph posn, or any of the
mousa functions that sat the global mouse position variables.
If mouse not initialized, it returns 0;
&/
1
int x, y:
it (mouse initialized) {
At (graghflaq) {
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¥
'

mouse grph. X;

mouse_grph ¥

L
1

d

-
x 8
| I

muu_tcxt_x;
mouse taxt vy;

L]
1

if {(y >= top) && (y <= bottom) &
{x >= left) && (X <= right)) returm 1;
¢
retumn 0;
}
int button relsase (int b)
/e
Locks for a left (b=0} or right (b=l} mouse button release.
Retumns 1 if the button has been released since the last time
talled, e&lie returna . If no mouse installed, it returns 0.
*/
( _
int ml, m2, m3, md;
if {mouse initialized) {
ml = M _GET REL;
m2 = b; /* which button */
ouse (Eml, m2, &m3, (md)
set_mouse _posn (6m3, aed) ;
if (m2) retuen 1;
}
return 0;
}
int button press{int b)
I

[}

Looks for a left (b~0) or right (b=l) mouse button press.
fatums 1 if the button has been prassed since the last time

called, else returns 0. If no mouse inatalled, it zretumns 0,
*/

int mi, m2, m3, md;
if (mouse initialized) {
ml = M GET PRESS;
m2 = by /* which button */
mouae {(&ml, &m2, ém3, &md } ;
sat_mouse posn (&m3, imd}
if. (m2) retum 1;
}
raturn 0;
}
int button_state()
/*
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Retuma yp/down state of the mouse buctons, A button ia
down if its corresponding bit = 1.
*Bit 2 Middle button (Logitech mouse dnly)
1 Right button
S8 0 Laft button
Returns 0x00 if no button down or no mpuse installed.
Also stores mouse position infoxmation,
*/
{
int ml,m2,m3,md;
if (rouse_initialized) (
ml = M _GET_STATUS;
mouse (&ml, &am2, em3, Lmd} ;

set_nousa posn (§m3, &md) ;
return m;
} . |
retum Q;
} ' _ _
static void set_mouse_posn(int *x, int *y)
/* Sets the internal mouse position variables W7
/* Corrects for 320x200 low resolution modes 2/
{

if {low_resolution} *x >»>= 1; /% divide Ly two */

mouse grph X = "X '
mouse grph y = *y,
mouase_text x = *x/8 + 1;
mouse_text y = *y/8 + 1;

.

‘int mouse trigger{int button_dir}

"/* Looks for a key press, ©or a button release (if butteon dir = 0)
or press (if button dir = 1). " Key presses have priority over
mousa buttons. The left mouse button has prioéity over the

right button. If a key has been pressed, it is then resoved
from the keyboard buffer.

*/

int k; ]
if (bioskey{l}} {
k = bicskey(0):
} :
al=e {

k =0;

if (button_dir) - { .

if (button press{0)) kx = LEFT MOUSE PRESS;
else if (button. press(l}) k = RIGHT_MOUSE PRESS;
1

alse |
if {button_releasa(0)) k = LEFT MOUSE REL;



else if (button_release{l}}) k = RIGHT MOUSE_REL:

1

!
retum k;

}

Listing 3.7 The Mouse Highlighting Example (I0EX7.C)

/t
. Text highlighting example with mouse {(iocax7.c)

Must link with: mouse.obj a

*/

tinclode <bios.h>

finclude <conio.h>

$include mouse. h" /* mouse routines header fila */
typedef struct texel struct {

unsigned char ch;
unaigned char attxr;

} texel;
void my_boxiint xul, int yul, int xlr.- int. ylr, int btype);
void main{) | .
int highlite = &:
int x =1, y= 1;
texel t;
init_mouse (MOUSE NEEDED, uwsa , TEXT MODE, MOUSE_TEXT MODE);
my box{19,9,66,14,2);
window{20,10,865,13};
clrscr();
mouse off(l}: /* mouse off tmpora:i}y */
cprintf ("Here is some text for you to highlight\r\n");
_ cprintf ("Click left button to toggle highlighting\r\n¥);
eprintf ("Drag w/laft button down to highlightir\n"}:
cprintf ("Click right button to exit");
mouse on{ll; /* restore mouse cursor */
do { '
if (button press(l}} break; /* right button pressad maans exit */
if (button_presa(0)} /* left button pressed means toggle h:l.ghl:.gntJ.nq *f
highlite = lhighlite;
. if (button_state() == 1} { /# look for left button d.p:.sund. LI
if (mouse in box{0,620,10,65, 13)] { /% only highlite window text */
/* only do if havan't bean here before */
1f (x 1= mouse taxt_ x || y != mouse text_y} {
X = pouse text X; Yy ~ mcuse taxt y; '

mouse off(l); /t* remamwbey why 7 */
if (highlite) { /* all coords hare are absclute */
gettext (x,y,Xx, ¥, t);

t.attr = 15; /* wa'll use “bright™ sc wa can som mousa */
puttext (X, V. X, ¥, &t};
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slse { /* back to normal */
| gettext {d,¥,X.Y, )

t.attr = 7;
puttaxt (X, ¥, X, ¥, &) 7
} .
mouse on{1); /% Only back on if previcualy on */
J* (In this program, this is always true) */
}
- l )
} vhile (1)

mouse reset(}: /% reset mu.. tumn it off +/
windew (1, 1, 80, 25);
elrser():

) .

void my_box{int xul, int yul, int xlr, int ylr, int btype)
/* Draws a box at the upper laft (xul,yul) and loewer right

ixlr.ylr) coords with given attribute. If btype = 0, no box is drawn,
if btype = 1, a single line hox is drawn, if vtype = 2,

box is drawn.
»/
{

static int boxcar(2}(6] = { /* gzaphics characters for a box -f
{218,196,191,179,192,217), /* single line box */
{201,205,187,186,200,188) /% double line box */

}:
int i, hzchar, vtchar;
if (type) |
hzchar = boxcar[beype-1]1{1]);
vtchar = boxcar[btype-1]13);
/% deaw top and bottom sides *;‘
gotoxy (xul, yul} ;-
for {i=xul; i<exlr; i++) putch thzchar);
gotoxy (xul,ylz};
for (iwxul; i<=xlr; i++} putchihzchar);
/% draw vertical sides */
for (ieyul; j<eylr; i++) |
gotoxy (xul, i) ;
putch (vtchar) ;
gotoxy (xir, i);
putch {(vechar) :
1

/* deaw eomrs.*f :

gotoxy {xul,yul); poten(boxcar[brype-1) [0)):
gotoxy (xlr,yul): putch(boxcar(btype-1]{2));

gotoxy {xlr,ylir): puteh{boxcar{btype-1][5]1);

gotexy (xul,ylr); putch(boxcar{btype-1]{4]};
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BE BHEOMERRS

BRGES TEAN TR, BARRATLRERTEHFSWIRT. M5 WTH—F
TER XA O, &SR H RER Tubo C BEEKMXE TRMERF, #E
B, XS O8RS R ST RAM W EIR, [ERSBFEY N ERBATN
EOUB L. WEERAE 4 s-MH2 KERBRIIE, NG ORRES, WR4I A
42 W TR B ORI RN L CREER. TNAHE AR BT

2 9 13 eR 3
Function Task
init_win () Initializes the windowing system
draw_win (} Draws a new window
vieaw_win{) Makes a window visible or erases it
slet_win () Makes a window the active one (a macro}
v_win {) Erases a window (a macro that cails)
‘clr_win{) ' Clears a window
draw_baox () Draws a box with different borders and colors
centerstyr() Prints a string centerad within given coordinatas
mprintf {) A high-leval formattad print routine
prefacr () A formatted print routine that supports lins fill and hi.ghllght:.nq
svap image () Toggles a window from visible to invisible
Varlable Usage
ba=ze win The window representing the whole scresn.
curr_win The current active window.
defoolors The current celor set in use.
invcolors Reverse videc menobhrome colors.
monocolors Normal monochroms colors.
errcolors Error messaga colors.
magcoloxs Normal message colors,
CIRWIN A code to use when centerad windows are desired.

PR BT R A . Wk, CHREE D RS, AREPR
—A#E 0, fTHI Hello, #&H—1t HERRZHOHFBE:-
/e |
Popup window example (popexl.c)
Must link with: pepup.obj, mouse.ob)
*f
pinclude <conio.h>
#include "popup.h” /* pop—up headar file */
#includa *mouse.h” /* need for key defs and movse functians */



main() {
| windesc *w; /* cuxr window pointer */
init wint); /* always do first */
init_mouse (MOUSE_OPTIONAL, MOUSE_TEXT MODE, MOUSE_TEXT “ODE);
w = draw_win (CTRWIN, CTRWIN, 20, 3, -
"My Window"”, popup, &defcolors);
mprintf (“Hellc world™);
getch() ;
mv_win{w); - /* remcves window */
mousa reset(): /* resats mouse v/

RERHFHE-DMERAER, A8 RIMAEX-IMHORMAHNE. 3
ﬁmmmﬁ*m.ﬁm%ﬁi%ﬁ#tﬁ~+ﬁﬁﬁﬂa;Eﬁﬁ%ﬁ#ﬁﬁa%i*ﬁ

. SMb, AFERRARAN . GHREN—X, NELRARBEN—R, RNE
%~%ﬁﬁmﬁn HoRhEREN. F-FORERERNORNES. MR, ©
mwﬁ#ﬂﬁbwz@¢MaM§

}

4.1 ﬁl:li‘n’#i] '

BTGRP R FIREE R O 1 2 R R WA R RO A A
Mg, FOSFEEMTYSOEBRER. ERRTENICRFBHER RIS
e B, RFHIEREEOANA RS RTIE N E RN RS S E—E R,

IR Y — AW T — WS RIAH, KL, EXTEFENA
YR, RAEE R

typedaf stTuct wincelors_struet {
char border_type; '
unsigned char border_coler, text color,
title_coler, hilite coler;
} wincolors;
enum windowtype {popp, t-llel

F--PEMNEEXFER OV ABEAMEER. ﬁ%ﬁﬁﬁﬂﬂﬁﬁ%ﬁﬁ i
IFHISEE AN, XE-HEGEERMEN, DRRERX- 4. BReEsTR
HHBE. DA KATFRER LG FRAGHR AR, REMNTHE T, HRitabHz
AT SHEARMFERE: —ENTFEEER, —KATEANHRMAE, —LXHTHERE
B -XUTHERE. MTREXEENFNTE. .

BOAELRBTHROREPHBAOE OMEOBRLERY. ANFnAEHREO.
ﬁhﬁﬂﬁﬁﬁmﬁﬂﬁﬁﬁﬂﬁﬁﬂﬁﬁiﬁﬁﬁm E%Tﬁﬂﬁﬁﬁﬁ skt

X

typedef struct winstruct {

char *nama; ' /* window title %/
void *image; /* ptr to image save area %/
stxuct winstrucr *under,
*over; /* ptrs to window below end
above on pop-—up stack */

_ wincolors we: /* colors for the window */
. — 70— -
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char xul,yul,xly,ylr,wd, ht; /* window coord’s and sizes */

char xsave,ysave: /* saved cursor posn */
enun windowtyps wtype; /* window type */
} windesc;

EEH R RS RATE O, BRORANERTATEBERRN—YEE.
PR NEEER W O Z RS OGN EEF AR, MRS
B, BER M TR 0 EREE,

4.2 BHW O

FERERE EBHST - 0NE0, 3FRREES AT Z RS, Hk.

PR A — DR ST WA, WHRLAESTETARE LR ZEREFID, X

B RPTEIORR SRR, RRRATE MRS R EH under T over FIHE

& OXWAMEESETEN EOM ELES SN, IR TE 4T
) r~

<
Base
aaa WL
L J
| /
Dase window | *30a" window ‘ "bbb” windew
data H—| T | 9| data | @

Figure 41 The doubly-linked pop-up window stack
.“rﬁmﬂﬂﬁﬂwmwmﬁ%ﬁﬁZ%?m%ﬁ%%q%ﬁﬁﬁﬁﬁmm%ﬂm%
FOEEIMS O 4h), RGN B ORI AU R R, R R, BT E
MG T HRE. NRELERNFFRES O, WRNFES A, Lt m T IE
i S E RN RBUY.  LE A ERE - M HORANER A2 E UEREE

EE FEMIR6T O Z G (RERRMEE).
TR BB R R R TE AT B 10 Bl Z AT B AT < BT O 7, JRATIFRI% DI 10 3K
BN, aHMERREED A, ROAN AV GLEERESZED. ZHEBY
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init-win ) T, E#B Turbo C 9 gettextinfo ) REXFEBXTREMNLSNHEA. B
BEHEREN ITHRFE OERM TR, 154 base—win 1 curr—win 35 5 28 0 # MRk 1% 5
B R iRe.

 HMBHOMBTRER daw-win ) ERAZEOEELENESN. ELA, BR
. REEASTEHREENS, HOXR, AEHANRals. XMTRERTIF
Z¥Hic, MREASRVFROEFE OEHNPEHESE. EHERTENERE. £R0EE
H—HE, HIEH%H R RERTR.

EEISRUERNHORYPE-PERER. WRESEF daw-win() Bl
WO, MEOWENBREEMS. DRCHRIMERED, NEENBBREME. X2
BEERSREAFETEY. DRENEOETREELRAES. BAREE, WER
ARREEENEEN HEAFHERG., BREDESRHEDERZETHHER.

43 WEMDOSS
B view-win() FAFEER / Eﬁﬂlﬁﬁﬂ HZHBXEKAEE slet—win() #
mv-win (). EFIREXR:

#define slct_win(w) view win(w,l)
fdafine rav win(w) view win{w,0) -

void view win(windesc *w, int nlccﬁ)
i :

- - Window to view/remove
select - 0: remove window
: 1: select window
f

R KO o 7 3 B 2 4 I B O B 0 SRR TR R T4k, e 8 — B BT R
RERE LB R — AT ERENE 0. FOREAEERGE RUGEHANR--M D
HEER—tZ b, BRI — AR R TR S MR i, ETHRARE—
O, 81 C AR MR B i DA 3 B 11 7 AR,

KRRHSTRA: FEENHRERMBNE 02 FWEME ORRIEE, BE%
O SRR, BATA LEAE O, SCRE OMRRAHES, BB R
O, MREEREOERBE, WAHE, AR, A RN, FHETFTEOND
(80, FFART) BEELWHE O, EHAMRT, che—win() WRERBRAELNED
SERMENFWON, FEEMN B ORI R KA.

BEXRONFEFEE, ERS0N02 NS OED RS RS ENKEERE
NMERBRTRMNR, Xt#A swap-image() XZR. ALEDRBARFETRIZ
095 0 R, mﬂ&ﬁnﬁﬁﬂ AR R OB R. SRR FENEERE
FHRFE.

XF view-win () BESHATENEERR, —HRMBPEBFNE T RERS
M, MAZREMEY. FRRAIERE: —REREOLEENERE, FLEREH
R, B2, MBHERAZRE, BANHAERALRT FEAFEEE. RENREN
BEFRER? 5 TLNSRANRAERS WO NNESSBE—ERENZ L, B



AN AR REEBEEED. WREFREFEO, JEHE'IEB B EEREEO L, fH
ERERERAL. %_"i‘giﬂﬁlﬁﬁﬁﬁﬂﬁﬁﬂwﬂ%ﬁ;"ﬂﬁ HFEE O, MEBi] 2 Mk
FEREM SAEEN, RARBEBHSk, X7EMRENS L RRNIATEE. B2, #
HEFHANTAEHAERED, @FSE ORE KA, MBS ONSEHN,

44 BEMIRWO _ _ ,

B3 swap-image () J Turbo c ¥ gettxt() M puttext() XBFHMKAMAT
ErEE. EHSEEERX. RFEZEBELR, WEHTepBEnIRiwn.
i, MEKEEHRE-ITNOAMEEREE, Ttﬁ?ﬁ'ﬁﬁﬁm&‘eﬂmﬂﬂﬁﬁ)’cﬁi.
WX AR ER, B2, FEHEWKNRRN RZEER CHRBNEC, XEN—BRERE
.

BRI, swap-image() RUERAERHEONBRENK, THES RS
FEEAAHATFREEHRWE., IMERROFEREAMEAT -—HEERNESFR
BOIERLEN. NG, BEARTRE L ERRIOERIREARE —
THA—- R FRTE R X RBEATRE. NREARTE T, NicEEE
HR BN REHER AL IR MER. BY swap-image () WX,

45 WO1/0 | | ‘

AEEMBTORGAFAENETANATERF: mprintf () prifstd () centerstr
() cle-win (O Al draw-box () EIAFTH Turbo C cprintf () ,putch () .cputs () ¥
crser () BEERAPHBE. BEFIN Turbo CHERE—R, RUHFBOITHHTER
SREYWED, {ﬁﬁiﬂﬁﬁﬂﬁiﬁmmﬁﬂﬁwﬁﬂﬂé X — & Turbo C BEMAT.
EEE R 4 R4t mpriotf() ), EM S cpvintf () MHERE (XFELEAR cpvintf ().
MR RREE, N SRR mprintf() 8% cpvintf (). mptintf() 1 prifstv() ¥
BREEETHEH CHTTHASKEARENNMAT, BRS8N, 2H4REH%
Bl EHETE cputQ M puth() (BRHRFELFRNIEL) 55 mprintf() F4
MR, _ _

prifstr () MARRTHAARGFEER: HhZz—RRAESAXE, MRGHESE
—PEREE, MEBEEERERMFECRTHIA, XEMZEE R ANERI RN R
RERK, MW, DR awr=0, MERYWESLOECE XS, TEN prtfstc() KM
AR 10 17 5 4 A KA ITENH “Hello world” #1298 11 A~F4F.

prtfstre(l0, 5, "Hello world®,1,11);

mﬁwﬁz—¢x$ﬁ$mﬁﬁgﬁ.m¢&umm,ﬁwaﬁnmﬁ.

ortfatr{10.5, "Halle world",1,80};

MR R R A S A0 RS, JRESHT I 80 BCRIREE, prifetr() W HRHOX
MTHE. WRATESRARL T OHR, WRSRESH: ARICKEMT, W

- w = draw_win{(1,1,20,6, "my win", popup, tdefoolora):
prefstril5,1,"this text will be truncated”, (,80};

¥ UTEST 5 15 47 14 $TER “this ¢”, I FREBMCY 0 58, FTLIBGERE.

— 73—



A RAM G HOM T R -2 T, PR Turbo C TENRBOE R BB bR,
RAAER OHRE—FITE—NER, WSHERE F— D A LR SR amr ., X
EREFARA -TENN D, BERIBRE TR A RS0 S3 B A
W%, B Turbo C RBUEMXEB I ik, IFRIH—REFRM gevext() M
puttext() MM ERTXAERY, HEHRERE HERTEF. XRMANEFAY
m%ﬁ,ﬁEﬁﬁiﬁﬁmﬁﬁﬁ&,ﬁTﬂ%mﬁﬁ.%ﬂ%%%&ﬁ&ﬂﬁmm

MBHBREE RS REE. AMBRREY | (WREFH), WXRERT prefstr
f)ﬁ—*ﬁﬁﬁ THEETH 25 M C REFMET):  prefaes(l,5,ven,0,-25);

ﬁ@?ﬁﬂ%ﬁﬁwm¢ﬁﬁ$M$ﬁEwdgﬁr%ﬁWﬁ%ﬁmmﬁgxﬁnm
k.

- prefstr(l,5,."The mouse is at %d 3d™,0,80.mouse_text <, mouse_text y):

FESTEIR B R AR AT A HIFR A TS, T OIS ARSI B R
BFERE, LRSHPRHIE, BEH prinf() ZREH %+ . > $HTHLE
IR R SR 8, |

prefate{l, 5, "%-* *3",112,25,25, 25, "Menu choice #1 "y

EEE- 25 & prifar() RRAHHRESE. BEIRATRARM,

BIFTRF centerstr ) ¥ B SOHSTA0 45, WAERARBIM L SR/ A FHE EPI 71

EF— ¢@Eﬁﬁmﬂam¢u P prifotr WERRMITHTH, EEBAH G
WERBCET R,
C OBIATEF cewin() BTFBRYNEO. RERKRESRES, BS dsr) -
#, BJS, draw-box() B E—E#HHN my-box() FIITRENT BERX. EANKE
BHRBE, AT HRSERERR. B— TR my-box() MWEEMEREH gettext
O~mmaﬂlﬁ%@EFﬁ.ﬁﬁ%?ﬁtﬁﬁﬁﬂ,E&ﬁﬁﬁ&ﬁ#ﬂﬁ%,

46 —AMERBEE | | | '
: B ER THAXERTH, %AW%EE%&%&M%%&%?T TR
ﬁ$¢3¢@$Mﬁ¥%$ﬁﬁ,E¢ﬁﬁﬁ$#¢%$#ﬁﬁﬁﬁb?ﬁ%ﬁﬂ H
mmmﬁﬁﬁﬁoﬁﬁﬁﬂ—ﬁm¢mm,Eﬂﬁﬁﬁﬁﬁ?ﬁmﬂﬁir&ﬁﬂﬁﬁ'
TR, BROETLRME ST OME, WERES— 8 N ESH TFROBCRTHE
B AR, SORAQIFREARZUMERORER. AWARHELR. B A
2], WA ER -, By— M REAT, XRRIHCEITE kM. '

ERPATFARERE (EHEBTIFERETRIMIEREE). FRIAR-—- T
BAARKHERE, BT CET BRAAREEERES, 5 - 1TRE--FARF. BFXE .
PRI A R, WO, MREGHRH, MEFRS, B42BRTENE
HRRFHHFIRE. :

XABRRMEEAEREHERBERERE, Eﬁﬁﬁb%ﬁﬁ BMNEMH
imm&mﬂ)ﬁiﬁbﬁ%ﬁ%ﬂﬁ&m m%&ﬁﬁhﬁ%FPEAﬁkm BN
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8. BV R E R,

47 BpEDOIER |
_ T8/, #H 4.5, i?‘ﬁ?f&#&lﬁ%ﬁ%@ﬁmo ETRITFEEHTHE D8R
BREEBENBET. T 9RANTEHREPSEAEOS. MIiKs oM.
¥, WRAEAT LR MR OB, (£ MR ERTEZATH N, 1 Escill
HREF. B4IERTENEOEFNH - THHEE
. Seleciions
a hwerse of g diffarent coior
l pig N & pen
birds of the same flock
pigs in a pen
a horse of a different color

My Menu .

a horse of a difterent coior
birds of the same flock
pigs in a pen

Figure 42 Sample screen of the simple menu program

- <Move Me $1>

— <Move Me #2s —— |

Readytomove | e #3> ———

Figure 4.3 Sample output from the moving windows program



P A B 0 TR AEALEE M 2 S BB T b AR TR
PIAVRZR Ao M SRR D1 BE D T B jﬂrl'*‘kfﬁi PRFFIET BlbRaf 2 3H,  IRTT I %
{%Tmfflﬂhf_f}szlﬁﬁh HE RAr s e LR R,

4.8 HHBIRFIEEE

R N LR SRR, R b, B R M DR B AL E R 4.6 45
BB DA, AR ER-TMEERBHREEM AL,

EAPEREHE PR HRLE. BEAHIEHD, - THRAEERER, — ARG
B. FNAEESRBEI#HA AL, RETIRENML K HEERFFRSMNEE
i1, FIT7RE R R R AL 5 B Pl O BUTRE 2 FR Y, REERIATRF M T 4 &8 %
XIMHE g '

int errx = CTRWIN; /* Dafault to center of the screen */
int erry = CTRWIN;

windasc *errw = NULL; /* Default to pop-up window */

“int msgx = CTRWIN: /* sama for messages */

int msgy = CTEWIN;
ywindase *msgw = NULL; .
BB H R REIRE N NULL, W5 — M RAE & A 00 5 17 B 0179 i 8 8 B
72 NULL, WA~ #HOgRERERNEEL. MBHE (erxerry) 4IHHIRIRMAR
i, rfnf“'%ﬁ[[lﬁ:_(msgx,msg}’) fb. REBGFEH RS AR PO, MREOKEHA
B NULL, M@ Efa— e bumn, SfndgnEskBrEse. @8
 BRZG, THEBZ IR LT 18T AN O REREE,
FHIRY & ER R
void numewlines(char *s, int *n, int *w}; .
void popmsg{int x, int y, char *msg, char *title,char soundout, wincolors *wch;
void reperr{int level, char *msg});
void repmsy(char "meg);
void sayerriint farr, int errflaq, int lno, char *pnama, char *fmt,...})!:
void beep{void) '
unsigned int getkey {void);
ERTAMBE. beep() REAITH Turbo C M sound (), delay() i nosound () R
BORP - P BT R, 0] ST R S BORA LRI IR,
getkey () sA¥OH T HE CTRL-C 2. T#RIA bioskey(0) A X ARBUT — -4, il
RIAER CTRL-C, M-~ DRES OE PR SEBE, KPR T RHENR
¥ bieskey(0), T RGBS M REEBFENFZNNE, RERLPANER. TE
Turbo C ctribvk () REAFRATLE A4, 810 H DOS BHE & CTRL-C, R
bioskey (), cprintf(), putch(), FZFEH Dos, BiLd ctri-break 4 BB FH L KH]
. T HME 0T LR THER. AR ERENN R CTRL-C 8174,
getkey () REURM T —M .
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sayerr () PRERAEHRMG RHEMRED . EE¥W T,

Parametsr .

farr
errflag

Ine, pname

fre, ...

Meaning

1 mazna print eur the last UGS error O means don’t print it

0 meanz treat a® message, 1 means warning, 2 means an erzor

If pname ig not a mil string, then it ias assumed to be a file name,
and Inc the line sumbar in that file. These together will be included
in the messag..

A printf-asty.. _. %t atring and its opticonal argquments

BTRPEFE ERGRELCNER, FERESH, AIERER N DOS ik
B, BIERPREGROT SRS, BN RSSHREIRERA M. KigibE e
ZAESRRE C RSN T BEhEA. @M C THE U E-LINE—f-FILE- %%
B, S-LINE-ZHRARERPEY RY, THERR TN ST/ 588, -FILE-S%
HIFANXAREBB LS. HEBFE, X sayerr) #XT FHB YA

/* Uze thasa if ‘yau wish to inelude sﬁurca file and line number */

#define SWRNF 0,1, LINE ,_ FIIE _

fdefine SERRF 0,2, LINE , FIIE _

tdefine SMSGF' 0,0, LINE__,_ FILE _

fdefine FWRNF 1,1, LINE , FIIE _

Hdafine FERRF 1,2, LINE , FILE

fdefine FPMSGF 1,0, TINE , FILE

/* Otherwise, un’the__so */

fdefine SWRN
§dafine SERR
‘fdefine SMSG
¥define FWRN
tdefine FERR
fdafine FMSG

0,1,0,"*
0,2,0,""
0,0,0,""
1.1,0, %"
1,2,0,%"
1,0,0,"".

iz%%‘:ﬁﬂ‘r R (sayerr () - B8R B S RTTET 2 8. HEERIS TN, EHEF
WTFRM: SEAEEREHERGN DOS #iRf5 8 H S iE: BaEEn i Fiig..
CFRFLH"(“FILELFE DOS HiREE RS CHMAXM). BEER{ZAXR.

“WRN” I J-%4&

» “ERR"HITH#R, ‘MSG" AT L HER. BERTNF RERALE

SR SR REEREL . By 0F, FEOEFBRMER PR RIS

FTEIH DOS “file
I* aos %/

not found”{E E.

handla = open ("nosuchfile", 0_RDONLY)
if (handle == ~1) sayery (FERFF', “$s\r\n", “nosuchfile”);

/* - */

The code for sayerr(} is givan as follows:
void sayerr{int ferr, int errflag, iar lno,
chax *pname, char *fmt, ...}

{

va list arg  ptr;
char t[255]; /* temp character buffer LT
int §; /* temo character count */
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if (*prama) | _ _
j = sprinti{t,"On line %d in pgm ¥ad£\n®; ing,pname);
) .
elag i = 0
if {farr == 1) {
/* add last doa error */ -
i += sprintf(t+i,"ta: ", strerrori{errno));
}
va start (arg_ptr, fmt}? /* point to opticnal arguments */
veprintf (t+9, fmt, arg ptr); /* add reat of formatted atring */
va_endlarg_ptr) ; ”
switcn(ercrflag) {
.¢ase 1:
réperr{ﬂ,t}: T/* just a warning v/
break: :
case 2!

reparr{l,t); J* an error */
braak;
dafavlt:

repmag (L) ; /* or a plain old message */
H

}

BARFRIFE C MRS kg e R HE: SRR W E, # sprintf ()
RS 24k, FEM sirerror() BYXfERT Dos RN AMmKYE . —HERESEE
T, BRI M BB EATER, & reperr(), Norepmsgt). REFITREL
AR TRMMERAEO. MELLT. MEREEHNGE L TR —PIHTE
R 4E E popmsg.

% popmsg() M—EEFHH, AT PR Lt & HEBAE KA
AN, TERERS—RE numnewLine() f PR AP R ANFTEONE, HREZ .
EHfE ST RRRRKE, Rd--1EITE, NGRS N 2SS RN
Esc 8., — S8R ARENRREERSERM. T i A 2 R~ P BATE R
TR S HILETER A/, popmsg() BIATRIF AR A . AT, —PRGLEAX
A eEEET 255 NEM, FTLMX AR E{E B .

W 4.7 PR BEFRERG B o fpfe Ty — M, EE e
B, BRI ER—ARMERE 0, W1 DOS $IRERER. THER—TERHR
8] O HE R E R, R B R R E AW S IE. Ef@&""l“%iﬁ‘fﬁ
CAwn. 44845 BR TR REIE L
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Main Window
Wil try to open file when you press return . . .

ERRCR
On line 29 in pgm POPEXS.C
No such .ale or directory
ghost. dat —
Press <Enters or <ESC» . ..

Figure 4.4 Sample pep-up error window

| Error Wondow

Main Window

Will try 10 open file when you press return . ..
Press return to construct static error window . . .
Raady to try opening again, press return . . .

Press return e see error message without line no and source file . . .

Press return to see it as awarning . . .

ERRCR: On line 42 inpgm POPEXS.C
No such file or directory

ghost. dat
FRRCOR: No such file or direciory
ghost. dat

Figure 4.5 Sample static error window

S .

Listing 4.1 Source Code for Pop-up Window Header File (POPUP.H)

ft

Text mode popup window package {popup.h) */

/* Centey window code */

fdefine CTHATN 999

/* video rawm text-cell atructure ¥/
typedef struct texasl strust {



unsicned char ch;

unsigned char atir;
} texel:
/* B structure to hold the box typa, and a set-of window colors =/
typadef struct wincolors struct {

char border type:

unnqned char border_color, text _celor, title coler, hilite_color;
i wincolors;
/* popupwindows asave the image underneath, tiled windows don't */

enum windowtype {popup,tile}:
/* A structure to hold information for each window */

typedef striuct winstruet |
char *name; /* wWindow title */
void *image; /* ptr to image save arca */
struct winstruct *under, *over; /% ptrs to window below and above
: on popup stack */

wincolora we; /* colora for the window */
char xul,yul,xlr,ylr,wd, ht: /* window ccord's and sizes */
char xsave, ysave; /* saved cursor posn */
enum windowtype whype: /* waindow type %/
-} vwindese;
extern windesc *base_win; /* can be used to access whole scresn L7
extern windesc *curr win; /* current window in use */

extern wincolors defeolors; /% predefined color sets '/
extern wincolors inveolors: :
extern wincolors monocolora;
extern wincolors errcolors;
extern wincolora msgcolors:
/* macroa for easy use in removing and select.mg window */
tdefine rmv_win(w} view win(w, 0}
#define slet_win(w) view _win{w,l)
/* Now the prototypes for the popip functiona %/
extern void init win(void);
extern windesc *draw_win(int x, int y, int wd, int ht, char *title,
enum windowtype wt, wincolors Swa) )

extern -.ro.Ld view _win{windesec *this, int move_to top)
extern void cir win{void};
axtern void draw box (int xul,int yul,int xlr,int ylr,int btype, int attr);
extern void centerstri{int sul, int yul, int xlr, int ylr,

char *s, unugned char a);
extern void mprintf{char *fmt, ceals
extern: void prtfstr(int x, int y, char *frt, unsigned char attr, int wd, ...);
extern void swap image (windasc *w);:
/* Incliudes for sayerr.c */
/* the first set of macros include line number and nama of source file */

fdefine SWRIE 0,1, __LINE , __FILE _

fdefine SERRF 0,2, LINE , FIIE
#define SMSGF 0,0 _LINE_, FILE
tdefine FWRNE 1,1 ;, LINE , FILE
fdefine FERRF 1,2 +_ _LINE , FIIE
tdefine FMsEF 1,0, __LINE , FILE _

/* The second set do not */

#define SWRN 0,1,0,

tdefine SERR 0,2,0,""
#define SMSG 0,0,0,"*
#define FWRN 1,1,C, 7"
§define FERR 1,2,0,""




fdefine FMSG 1,90,0,""

extern int errx; /* Default arror coordinates */
extarn int arry;

extern windesc *errw; /* error window pointer */
extern int magx; /* sama for messages */

extern int magy;

extern windesc fmsqu;

extern void numnewlines (char *s, int *n, int *w);

extarn void popmsg{int x, int y, char *msg, char *title,
char socundout, wincolors *wc):

extern void reperr{int level, char *msg);

extern void repmsg{char *msg);

extern void sayerr{int ferr, int errflag, int lno,
char *pnama, char *fmt,...};

extarn void beep{void};

extern unsigned int gatkey{void);

Listing 4.2 Pop-up Window Source Code (POPUP.C)

/*i*‘l’*i’ﬂ'***t‘t**tt*t***t***t*****iﬁt*!tt**ttl‘lti‘l!’t**l“!*ttiiiﬁiti*itt

*  Popup window toolkit for Turbo C  (popup.c)

IR 2 SRR ER SRR I AR ERE AL L b R il iy ss Ly

tinclude <stddef.h>

#include <stdarg.h>

finclude <stdio.h>

#include <atdlib.n>

#include <alloc.h>

#include <conio.h>»

finclude <string.h>

$include <process. h>

#include "popup.h"

#inclode "mouse.h*

#define MAX{a,b} ({a} > (b} 2 (a} : (B))
tdefine MIN(a,b) {{a) < (B) 7 {a} : {(b})

"

* Global data definitions

L
windesc *hase win = NULL; /* The "Base Window" pointer */
windesc *curr win = NULL: /* The current window pointar */

/™ lor sets for color monitors

*/

/* {border type, border color, textcoior, title coler, hilite color} */

wincolors defcolors = {1, 23, 30, 27, 94 };
wincolors inveeclors = {1, 112, 112, 112, 15 };
wincolors monocolors = (1, 7. 15, 15, 112 };
wincolors errcolors = {1, 79, 79, 79, 4 }:
wincolors magcolors = {1, 47, 47, 46, 112 };
/* variables internal to popup.c */

static windesc *top win; /* window stack pointer */
static void chg win{windese *this);

static windssc *mke_window_-node {void);

static windesc *puah_window _node (void) ;

static void dispose window node (windesc *w};

void init_win{void)

/t

init win initialjzes the interral variables for the popup windows

vackage. This functien creates a base window "base win" which
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reprasents the entire screen.

This function MUST be called before any popup rourines are used.
*/
{

struct text info ti; /* turbe—c predefined structure */
base_win = make windew node(}; /* allocate a window nodae */
gettextinfo{sti); /* get, base window coords %/

base win->xul = ti.winleft - 1; /* but cur coords include border !!! */

base win—>xlr = ti.winright + 1;
base win->yul = ti.wintop - 1;

base win->ylr = ti.winbottom + 1;
base win->wd = ti.screenwidth + 2;
kase win->ht = ti.screenheight + 2;
base win-»xsave = ti.curx;
baae_yin*)ysavé = ti.cury;

bage_win—>wc = monocolors; /* default to monochrome colors v/
base_win-»wc.text cclor = ti.attribute: /* but use current window color */
base_win->naie = "base"; /* window has no titla */
base win->wtyps = tile; /* no saved image underneath L
base win->wc.border type = 0: /* has no bordex either */
top_win = base win; /* sat up window stack */

curr_win = base win;
} .
4 windesc *draw win(int x, int y, int wd, int ht, char *title,
enum windowbype wt, wincolors *wc}
J.F*
draw_win creates a new window at a designated screen locatiom.
A1)l window coordinates include the bhorder!!, Note that the
Turbo—C window function does not know about the bhorder, and that
its coordinates are actually "inside" the border.
Besides the usual coordinates for (x,¥), you can use the following
codesg:
%X = CTRWIN {Center window in 2z direction)
y = CTRWIN  (Center window in y directicn}
®/

windesc *w;
int xsave, ysave; .
nnuse_pff(l); /* hide mouse curser during screen updates */
w = push_window node(}; /* create and link up a window node */
/* Check for walid window size */
wad = MAX (wd, 3);
wed e MIN (wd, 80);
ht = MAX(ht,3);
ht = MIN{(ht,b25};
/* Check for centering coordinates and current coardinates.
Reminder: these are absclute coordipates |11 %/
if (x == CIRWIN} x = (80-wd) / Z;
if (y =— CTRWIN) y = {25-ht) / 2;
P
Check for valid coorainates. GCoordinates (0,0} are valid only for
borderlesa windows, (the actual window will start at (1,1)}.
*/
if (wo->border type} |
x o= MAX(x,1);
y = MBX{y, 1};



1
else {
X = A (x,0});
Yy = MAX (v, ey
| '
Lf ((x+wd) > BO) x = 80-wdtl:
if ([y+hr)y > 25 y = 25-ht+l;
/* Store the window parameters +/

werwd = wd; . . wW-»ht = ht;

w=oxul = x; w—ryul =y

w->ylr = x + w->wd - 1; wW=>ylr = w-byul + w->ht - 1,
WoBWD = Wwos /% set up our set of cclors »/

W—rxsave = 1: . W->ysave = 1;

W rWLype -t wW—rnaAme = strdup{title);

/* allocate and save image underneath if a popup window */
if (Wt == popip} { ’
w->image = callociwd*ht,2};
swap_image {w};

/* Ready to draw box and title. T¢ do this we mast be in base
or "absolute" coords., But we must be careful to save the
base curser coords cause draw box and centeratr will change
them on us. ’
*/
if (curr win == base win) {
xsava = wherex();
yaave =~ whereyl);
1
elae {
Xsave = bDase win->»Xsave:
Ysave = Dase_win->ysave;
}
chg_win (base_win) : '
draw_box {w=>xul, w=>yul, w->xlr, w—>ylr, w->we.border_type,w—>we.border colcr);
canterstr (w->xul,we>yul, w—>x1r, W->yul, w->name, w->we .title celer);

gotoxy (xsava, ysave) ; /* restote base window curaor coords */
chg_win (w}; /* Now selact new window */
clr win(}; /* and clear it */f
rouse oni(l); /* restoxe mouse -State x/
return w: /* return new window pointer *f

H
% void view winiwirdesc *this, int select)

/* 1f select = 1, then view win moves "thas” window to the
top of the stack and makes it the active window.
If salect = (0, then tha window is removed from the stack and arased.
Note that no moves take place if already at tha top. .
If this is merely a tiled windew, then it iz just =zelected:

*x/

windese *p;
1f (select && this = top win) return;
mouse off(1}; . /* make sure mouse hidden */
/* if this is a popup window, move its image to the top »/ .
if (this->wtype = popup) |
p = top _wWin:
while{p != thisg) | /* nide all window abave */
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}

swap_image{(p);

P = prounder;
} . '
swap image(this}; /* and then this window */
p = this; /* then put rest of windows back */
whila(p != top win) {
P = prrover;

swap image (p);
}

}
/* link up window undermeath this one, with the window above it */
if (this =~ top win} { /* if this == top win here, then it is alsoc */
this-»under->over = NULL; /* true that we're remcving it for good *f
top_win = this—>under;
b
aelse {
this->under->over = this->over;
this~>over—under = this->under;
}-
if (nlactj {
top_win->over = thia; m nove umr.bu to the top */
this->under ~ top win;
top win = this;
swap _image (thia): /* put back it's image. Does nothing if tiled */
c.hg_w.i.n (thia); /* change window */
} .
slse |
chyg_win {top m), /* might as well select top window */
disposs_window nodn(thu), /* bur do before free old window %/
}
mouse_on{l}; _/* restore mouse state */

static void chg win(windasc *this)
/* Intermal routine to salect a window

i

}

curr_win->vaave = wherex{):

curr_win->ysave = wherey(); .

window (this—>xul+l, this->yul+l, this->xlr-l, this->ylr-l1}):

textattz {this->wc.taxt ‘color); /¥ restore window color and cursor */
gotoxy (this—>xsave, this—>ysave);

curr win = this; . /* salected window is active */

¢ void swap_image{windesc *w)

lfi-

*/

|

This routines swaps the image buffer of a winoow with what ias
on the screen. If the window is not a popup window, then
nothing happens.

int xstart, ystart, xfin, yfin;
char *temp image;

unsigned int nbytes;

if (w->wiype == popup) . {

xstart = w->xul; ystart = w->yul;
o xfin = .w-dxlr: yfin = w-dylr;
if (tw—>wc.border type) |
/* dontt swap border area if e border */
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xatart+; ystart+d;
- xfin--; yfin--;

}

nbytes = (xfin-xstart+l}* (yfin-ystart+l)*2;
 mouse off{l); /* hide mouse curscr during screen update */
temp image = malloc (nbytes); )
gettext {xstart, ystart, xfin, yfin, temp image);

puttext {(xstart, ystart, xfin, yfin, (void *)w->image};

memcpy (Ww->image, temp _image, nbytes}:

fraae (temp imaga};

mouse_on(l}: /* restore mouse cursor */
¥
}
¥ void clr_win {void)
I

* High level clear window. Suppcrts the mouse cursor, and usas
* the text_color of the current window when clearing it.
*/
{
monse off{i);
textattricurr win-»we.text colar);
clrscr(}; B '
mouse onil):
1

§ void mprintf (char *fmt,...)
Sk
rprintf is a high level printf-like function that calls cprintf
{sc it knows about the current window), It alsc takas care of
the mouse. ' '
NOTE: The formatting must not exceed 255 characters. !
*/ -
{
va list arg ptr;
char £[255];
va_start (arg ptr,wd):
vsprintf (t,fmt,arg _ptr); /* internal format functien */

mouse_off (1); /* hide mouse cursor during screan update */
cprintf (“%s", t); /* print the string with scrolling supported */
moute on(l); /* restore mouse cursor */

va_end{arg_ptr):
}
7 void prufstriint X, int y, char *fmt, unsigned char attr, int wd, ..}
/* :
prifatr prints a formatted string in the current window. prt.fscr is
similar egerintf except that it doean’t support wrap-around, in fact,
it goes co great lengths to get around it. If the string is too long
to £it 3;a the window, it will be truncated.
1f attr != 0, the string will be printed with that color, otherwise
the color will be left alone.
1f wd « 0 and the length of the formatted string = 1, then prifatr
will pcint the one-character string absi{wd) times. This is useful
for filling a line with a character.
NOTE: The formatting must not axceed 255 characters !
*/
{
va__list LTA_ptT,
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‘char t[255);
int len, i, n, xa, ya, £i11flag;
static texel line[80]; /* text image buffer */
va_start {arg_ptxr,wd) ;
- wvsprintfit, fmt,arg _ptr}; /* internal format function */
va_end{arg ptr); ' :
n = abawd): . /* compuce and bounds check desired width */

n = MIN{n, curr win->wd-x-1};
Xa = curr win-»xul + x; /* get abdclute coordinates */

ya = curr win->yul + y;
len = MIN(strlen(t), n}); /* keep string inside the window */
tllen] = Q; /* by truncating if necesszary */
if (len) { /* only oo non-null strings */
if (wd < 0 &6 {strlan(t) == 1}} {
fillflag = 1;

lan = n;
1
else | .
fillflag = 0;
}
mouse_off {1}; /% remember tc hide mousa */
gettext {xa, ya, xatlen~l, ya, line}; /* extract text image */
for {i=Q; i<len; i++) { /* chapnge it */

if (£illflag) linefi].ch = *t;
- else line[i].ch = tii]:
if (attr} line(i].attr = attx;
} }
puttext (xa, ya, xatlen-1, ya, line); /* put it back */

mouse on(l); /* restore mouse on */
if (x+len == corr win->wd-1)} x--; /* Keep cursor in window */ .
gotoxy (x+len, y): /* then move it to end of string */

} . .
else { /* for null strings, just move cursor */
gotoxy (%, y)

}
} .
i void centerstr(int xul, int yul, int x!r, int ylr,
v char *s, unsigned char a)
,‘*

centerstr prints a string centered between the relative coord's
{xul,yul) and (xir,ylr}, with attribute a.
*/ - :
{
int xa,ys,wd;
if {(*s 1= 0} {
mouse_off (1};
wid = xlr-xul+l: .
if ((xs = (wd~strlends}) / 2 + xul) < xul} x3 = xul;
if ({ys = (ylr-yul+l} / 2 4 yul) < yul) ys = yul;
prtistr{xs, ys, s, a, wd);
mouse _oni{l);
}
} . ' .
veid draw box{int xul, int yul, int xlr, int ylr, int btype, int attr)
/* Draws a box at the upper left {xul,yul} and lower right .
{xlr,ylr) coords with given attribute. If btype = O, no box is drawn,
if btype = 1, a singie lir~ box 13 drawn, if btype = 2, a docuble line
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box 13z drawn.
*/
{
static int boxcar[2] (6] = {
/* grarhics characters for bexes */
/* { topieft, hz, topright, vt, bottomleft, bottomright } */
{218,196,1391,179,1%92,217}, /* single line box */
{201,205,187,156,200,188} /% double line box */
}
int i, hzchar, vtchar, oldatrr;
texel €;
struct text_info ti; !
if (btype} |
mouse off{1);

gettextinfo {&ti); /* save old text attribute */
oldattr = ti,attributa;
textattr {attr): /* set new cne */

hzchar = boxcar{btype-1]{1];
Vt¢har = boxear{btype-1][3]:
/* draw top and bottom sides */
gotoxy {xul+l, yul);
for (i=xul+l; i<xir; i++) putchihzchar);
gotoxy (xul+l, yirc) ;.
for (i=wal+l; i<xlr; i++) putchihzchar);
/* draw vertical sides +/
for (i=gul+l; i<ylr; 1++) ¢
gotoxy [xul, i) ;
putch (vtchar) ;
gotoxy (xir, i)
putch (vichar) :
1
/* draw cormers */
gotoxy (xul,yul}; putch{boxcar(btype-1]{0]}; /* upper left */
gotoxy (xlr,yul}; putch(boxcar(btype-1]([2]}; /* upper right */
gotoxy {xul,ylr}; putch(boxcar[btype-1][4]};: /* lower left */
f* can’t write lower right'corner via putch, due to poasible
scroll problems, so must do it a roundabout way */
gettext (xlr,ylr,xlr, ylr, &t); ’
t.ch = boxcar{biype-1][5]; t.attr = attr;
puttext (xlr, ylr, xly, vir, &t);
textattricldactr}; /% restora old attribute */
mcuse_on(l); '
i
} .
{d static windesc *make_window node (void)
{
;t
Make window, ncde allccates room for a new window structure,
ard inltializes it's links to NULL.
*/
windesc *qg; .
g = (windesc *}jmalloc(sizecf (windeac));
q-rimage = NULL; g-runder = NULL; g-»over = NULL;
Yeturn q:
}
If static windesc *push window node (veid)
‘ .
A



Push_window node "pushes” the windcw w onto the window stask.
*/
windeac *g;

q = make window_node(); /* allecate a window pode
top_win=>over = q /* link top of stack to new node */
g->under = top_win; _ /* link new node to top of stack */
top_win ='g; /* set top of stack to new node */
return q; '

)

xtatic void dispose window node(windesc *w)

{ ‘

/* -
Dispose window node frees up the image save area of the window,
and the window structure itself. '

*/
if (w !'= NULL) (. /* safety test for base window */

i1f (w-D>wtype = popup} Iree(w->image);
£frea(w->name) ; /* free up window title L7
frea(w); /* and then the structure itself +/
i .
]

Listing 4.3 Sourece Code For A Simple Menu Program (POPEX2.C)

i
Popup menu example {popexi.c)
Must link with: popup.obj, mouse.obj
*/
#include <bios.h>
#include <conio.h>
t#includa “popup.h” /* popup functicn prototypas %/
#includae "mousa . h” /* to get key definitions *y
char *menu_entries(} = { - ) e '
*a horse of a different color®,
"hirds of the same flock™,
"piga in a pan”
}s - . .
void disp entry(windesc *w, char *entry!], int antryno. int hilite);
void main(y { '
windesc *wl, *w2;
int entrxyno = 1, i, key:
init win{); /% always do this first */
Wl = draw_win (CTRWIN, CTRWIN, 30,5, My Menu ",tile, &monocolors);
w2 = draw_win (CTRWIN,1,50,7," Selections ",tile, émcnocclors);
/% display menu choices %/ ' .
slct_win{wl); '
‘for (i=0; i<3; i++) prtfstr{l,i+l,manu entriesa(i],0,80);
do { /% loop until esc key pressed */ -
do { /* make selaction */ :
disp_entry (wl,menu_sntries,entryno,1}; /* hilite bar */
kay = bicskey{0);
disp entry(wl, menu_sntries,entryna,0)}; /* back to nommal */
awitch (key) { ‘
case UPEEY: )
if {—entryno < 1} entrync = 3; /* support wrap-around ¥/
braak: ’
&ase DOWNKEY:
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}

ve

/i

*/

}

if (++entryne > 3) entryno = 1;
break;
default: ;
}
.} vhile ((key != CRKEY) && {key != ESCKEY)):
if (key == CRKEY) {
slet win(w2);
mprintf ("\r\n%s”, meny_entries (entryno-1]};
slet winiwl);
]
} whilae (key != ESCKEY):
rmv_win{w2}; /* free up window memory, {they atay on screen */
rmv_win{wl}; /* cause they're tiled */
clracr(}; /* 30 erase 'em *his way */

id disp entry(windesc *w, char *entry[], int entryno, int hilite)
Displays menu entry number entryno in window w.

If hilite = 1, then the entry is highlited, The highliting
takes place the width of the window.

int bar_color;
if (hilite) bar_color = w->wc.hilite color:
alse bar_color = w->wc.taxt color; .
/* bar gets highlighted all the way across window by left justified
formatting trick.
*‘/ .
prhfstr(l,entryno, "¥—*,*s", bar_color,80,
w—rwd-2, w->wd-2, ent ry [antryno-11) ;

Listing 4.4 A Simple Mouse Driven Menu Program (POPEX3.C)

/"

Popup menus with mouse support example (popex3.a)
Must link with: popup.obj, mouse.obj

*/

tinclude <bios.h>

finclude <conio.h> .

#include "popup.h” /* popup function prototypes */

¥include "mouse.h” /* to get key definitions */
char *menu entries[] = {
"a horse of a different color”,
"birds of the same Fflock",
"pigs in a pen”
Vi
void disp entry{windesc *w, char *entry{], int antryno, int hilite):
void mair{) {
windeagc *wl, *w2:
int entryno = 1, i, Xkey:
init win{}; /* always do this firat »/
init_mouse (MOUSE_OFTIONAL, MOUSE_TEXT MODE, MOUSE TEXT MODE} ;
defcolors = monocolors; /* use if you have monochrome card * '
wl = d:awhuin{CTRWIH,CmHIN,30,5,“ My Meanu *,tile, gdefcolors):
w2 = draw _win {(CTRWIN,1,30,7," Saelections H.tile, idefcolors);
/* display menu choices */

W —



slct_win {wl);
far(i-o- i<3; i++) prtfstr{l i+],menu entries[i],0, 80},
do { /* loop until ese key presged */
do { /* make selection */
disp_entry{wl,menu_entries,entryno,l}; /* hilite bar */
while{!(key = mouse trigger(l))); /* wait for key or mouse event */
disp eatry (wl,menu_sntries, entryne,{); /* back to normal */
switch (kay) {

casa UPKEY:
if {~entryno < 1) entrymno = 3; /* support wrap-around %/
break:;

case DOWIKEY:

if (++entryno > 3} entryno = 1;
break;
case LEFT MOUSE PRESS:

for (i = 1; i<=3; i++} { /* check for mouse on entry */

if (mouse_in box (0, wl->xul+l,wl—>yul+i,

wl-»x1lr-1,wl->yul+i)} |
entryno = i ' ,
key = CRKEY; /* fake key for selection */

}
break;
casa RIG-IT_HOUSE_PRESS:
key = ESCKEY: /* fake key for exit code %/’
Dreak;
default: ;
}
} while {{key != CRKEY) §& [key !w= ESCKEY))}:
if (key == CRKEY) .
alct win{w2j;
rprint £ (*\r\nts*, menu_antries(entryno-1i};
sict win{wl};
1
} while(key !'= ESCKEY):
mwv_win (wl); /* free up window memory. (They stay on screen */
mmv_win(wl); /* cause they're tiled */
mouse reset ();
elracr{};
i .
void disp entry{windasc *w, char *entry|)], .nv entryno, int hilite;
/*
Displays menu entry number antrymo in window w.
If hilire = }, then the entry is highlited. The highliting
takes place the width of the window,
af

int bax_color:
if (hilite) bar color = w->we.hilite_color;
else bar color = wW->we.text color:
/* bar gets ha.ghl.i.ghted 2ll the way across window by left justified
formatting trick.
*) :
prefstr(l,antxyno,$—*.*a" bar color, 80,
w-rwd-2, w->wd-2, entry [antrynci—l] y;
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Listing 4.5 Moving Windows Program (POPEX4.C)

ft
Moving taxt window exampla {popaxd. <)
Must link with: popup.cbj, mouse.cbj
n/
{include <conio.h>
tinclude <bios.h>
tinclude "popup.h”
tineclude "mousa.h”
flefina MAX (a,b) ({a} > {b) 2 (a)
tdefina MIN(a,b) ({a}) < (b} ? (a)
char msg[] = "Ready to move"; o
int mouse on border (windesc **w, int *i, int *xofs, int *yofs);
void move curr win{int x, int y): '
void main(y {
windesas *w{3];
int x, vy, xofs, yofs, i;
insigned int k:
init_win(}:
init_mouse (MOUSE_CPTIONAL, MOUSE_TEXT MODE, MOUSE_TEXT_MODE!;
w(0] = draw_win(5,6,20,5, "\xll""Move Me ¥1\x10",pcpup, émonocolors);
wil} = draw win(7,9,20,6,"\xll""Move Ma #2\x10",pepup, tmonocolors);
{2} = draw win(9,11,20,5, "\xl1""Move Me #3\x10", popup,&monocolors};
srintf{msg); /* print ready message in current window */
do |
while (!({(k = mouse_trigger{l})); /* get avent trigyer v/
if (k == LEFT MOUSE_PRESS) {
if {(mouse on border{w, £i, &xofs, kyofs)) |

(&)}
{b}}

clcacri); /* clear old window */
slct_win(w[ij}: /* selact new one - &/
merintf {msg);

while {button state()} { /* move till button releass *f
mouse txt_posn {&X, &y}
move_curr win (x-xofs, y—yofs);
1
}
}
elsa | /* possible keybcard press */
sofs = 0; yofs = 0; /* reset mouse/window corner offsets */
X = curr_win->»xul; /* default to current position ./
¥ = curr win->yul;
switch{k} {
case UPKEY:
Y-/
move _curr win(x,y); /* move_curr win will do bounds checking */
break;
cogse DOWNKEY:
Y++:
meve _curr win(x,y);
break;
case LEFTKEY:
x—;
move curr win(x, y);
braak:
case RIGHTKEY:
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rove_curr winix,y);

break;
cage 0x0231: /* the "1" key */
clracri}): /* clear old window */
slot_win{w(0}); /* select new one *f
mprintf (msq; ;
break;
case 0x0332: /* the "2 key *t/

clzacr(};
slet_win{w(l]):
mprintf {msg) ;
break;
case Ox0433: /* the "3" key */
elrsce():
slet_win{w[2]};
mprintf (maq) ;
break;
default: J*send character to currant window */
Af (k != RIGHT MOUSE_PRESS) mprintf(“¥c",la(k}};
1
}
} while (k != ESCKEY && k != RIGHT MOUSE_PRESS);
e win (w21} :
mw_win{wl1l});
omw_wir (w(O]);
‘motise Teset();
], R
int mouse_on_border (windesc **w, int *i, int #xofs, int *yofs)
f
int x, v, j:
mouse txt posn(£x, &y);
for (3 = 0; §<3; ¥4 |
if ((x >= {w[3])->xul &6 x <= {w[j]}-dxlr &&
y >= (w{3l)->yul &k y <= (w[j])-Dylr) &&
i == (wiil)->xul || % == (w[]j]}->xlr ||
Y= (w3 ->yul || ¥y = {wij]l}->yin)) |
*xofs = x = {(wiil)->xul; *yofs =y - {(w(i])->yul:

*] = j;
return 1;
] .
}
raturn 0;

1
void move_curr win{int x, int y)
,‘t
Movas the current window. If coordinates haven't changed,
then nothing happens. Does bounds checking on the new position.
*/
i
int xsave, ysave;
if (x != curr_win->xul || y != cury win->yull {
xsave = wherex(};
ysave = whexey ()
gwap _image{curr_win); /* hide window */
curr_win-»xul = x;
curr_win->yul = y;



curr_win->xul = MAX (curr win->wxul,i}; -
curr win->x¥ul = MIN{curr_win—>xul, 81 - curr win->wd};
curr_win->yul = MAX{curr_win->yul,1};
curr_win-»yul = MIN{curr win->yul,26 - curr win->ht);
curr_win—->xlr = curr win-»xul + curr_win—>wd - 1;
curr_win->ylr = curr_win->yul + curr win->ht - 1;
swap_image {curr_win); /% show window */
/* change window coordinates */
window (curr_win=->xul+l,ourr_win->yul+l, curr win->xlr-1,curr win->ylg-1};
gotoxy (xsave, ysave};
}
1

Listing 4.6 A Pop-up Error Message Package (SAYERR.C)

f**i*****tti**ﬁ*‘t“****i*****i*i*j*t**i*tt*i**t*t********l*i*‘l‘l
.

* Popup error reporting vackage (sayerr.c}

**ii**ttt*t*i*ﬁ******!*******tt**ti*tit*****t**i**t'!***ﬂ**ﬁ'/

#include <stdio.h>

$include <stdarg.h>

$include <conio. h>»

$inelude <bios.h>

kincluds <scring.h>

finclude <doa.h>»

#include <process.h>

#include <errno. h>

$include "popup.h”

tinclude "mouse.h"

static char *level msg[] = {"WARNING","ERROR"};

static char “pmag = "Press <Enter> or <EsSC> ...";

ad .
The way the error/trace windows work: If errw/msgw is NULL, then
a error/trace message is popped up at errx/msgx, erry/msgy.
Else, the window errw/uagw {which should have been already
ropped up} will be used. If errw/msgw is already defined, then
the errx/msgx and erry/msgy coordinates ars ignored.

x/

int errx =~CTRWIN; /* Default to center of the screen */
int erry = CTRWIN;

windesc *errw = NULL; " /* Default to popup window */.

int msgx = CTRWIN: /* sama for massages */

int magy = CTEWIN;

windesc *msgw = NULL;

void numewlines {char *s, int *n, int *w)

/* Count number of newlinea in the string s, alao, retuwn
maximum width of the lines of the measagae

x/
{
int i, k;
for (*n=0,3 = 0, *w=0 ke=0; {s[3j] != 0): j++ Xk++) |
if (s[3] = *"\n') |
(*n)++;

if (k> ") % o=k k= 0p
)
if (k > *y) *g = k;



}

void\popna{:,'{i.nt X, int y, char *mag, char *title,

char scundout, wincolors *wcj

/i
Pops up the messaqe mag at (x,y)-{absclute coordinates},
with title as the window header. if scundout != O, then the
alarm will sound. It will then wait for a key press before
unpopping then window. : '
The massage can ¢ontain newlines, which are accounted for in
the aize of the window. Note: it SHOULD usually contain & new
‘line at the end, or your message might scroll off the screen.

The (X.y} cursor pos'ns use the same codas as for pepup windows.
*/

int wd ht,c k;
windese *y;
/* Computa height and width of window */
numewlines {mag, sht, &wd) ;
/* add ip border, and prompt message to size computations */
ht +a 3;
if (wat < (strlen (pm=g)+l}) wd = atrlen(omsg)+3; else wd += 3;
w = draw win({x, y, wi, ht, title, popup, wc}:
mouse off(1);
cprintf {msg} ;
cprintf (pmag);
mouse_on {1);
if (soundout) heap{):
& |
while (! {x = mcuse_trigger({0})):
if (k == CTRIC) exit (D); /% control ¢ aborts */
if (k !'= CRKEY £& k 1= ESCKEY) bmep(): /* only ¢r or asc allowed */
} while(k != CR¥EY & k != ESC‘JCEY},
v wm(wl H
}
void reperr(int level, char *msg)
/* Reports the arror in the error window.
Level = O means warning, level ~ 1 means error.
*/ . :
{
windesc *wsave;
(Af (arrw == NULL} { /* popup up error window */
popmsg (errx, erry, mag, level msg[leveil, 1, &errcolors);
}
eise { /* else route to existing errcr window */
wsave = curr_wWin,
Alet win{errw):
mprintf (*%a: %", level msg[level], mag}:
alct_win{waave};
}
1 }
void repmsqichar *mag)
/* Reports the message in the message window. *,
{

windesc *wsave:

—94—



if (msgw == NULL) { /* popup message window */

popmag (negx, megy, msqg,” Msg * 0 fGmsgcolora};

}

alse { /* else route to existing message window */

wsave = curr win;
-slct_win (magw) ;
‘mprintf ("Mag: %s", mag};
sict_win(wsave);
1
} .
void sayerr(int farr, int errflag, int lno,
char *pnama, char *fmc,...}

i
The parametars work as follows:
ferr if 1, then the last DOS error message is printed
errflag if 1, treat as warning, 2 treat as arror, elssa
just treat zs a message
ino,pname if pname = ", they're ignored, else
they're treated as a line mmber and scurce fila name.
fmt, ... a format string followed by optional arguments
. NOTE: formatting should not exceed 2%5 characters
*f :
{
va_list arg ptr;
char t[255];
int §; :
if (*pname) {

3 = sprintf{t, "On line %d in pgm %¥s\r\n", lno, mmame);

}
else § = O
if (foerr == 1} {
j += sprintf{t+j, "%¥3\r", strerror{errnc));

}

/* add last dos arreor */

va_start (axg ptr, fmt): /* point to opticnal arguments */
vsprintf (t+3, fmt, arg ptr); /* add rest of formatted string */

va_eand (arg_ptr);
switch (arrflag) |
case 1:
reperr{0,t); /* just a warning *s
break; ' .
case 2:
reparr(l.t); /* an error */
break:
dafault: .
repmsg(t); /* or a plain old massage
y
}
unsigned int gatkey (void)
i

*/



Waits for and retumns the scan-ascii code of the next key availabla.
Doea not echo. Popa up an abort window on ctrl-c.
*/ '
{
windeac *w;
int k;
while(l} { /* loop until non-ctrl-¢ key, or abort */
X = bioskey(0):
if (k == CTRIL) ¢
w = draw win (CTRWIN, CTRWIM, 25, 3, "V, popup, &arrcolers);
mprintf ("Abort program (Y/N) ?"}; :
k = bioskey{0):
v win{w);
if ((k == Ox155%) || (k == Ox1579}} [ /% "Y" or “y" *;
mouse_reset {): /¥ don't forget to reset the mcuse !! */
axit (1}; '
1
} eise break:
1
returm k;
}
void beep {void}
/* sounds the bell */
{ .
sound (30) ;
dalay (25);
nosound () ;
}

Listing 4.7 Using the Pop-up Error Message Package (POPEXS.C)

Fid
Popup error message reporting example (popex5.c)
Must link with: popup.obj, mouse.cbj, sayerr.cbj

*/

#include <conio.h>

#include <fentl.h>

#include <io.h>

#include "popup,h"

#include “"mouse.h” .

char myfile{] = "ghost.dat";

void main{} {
int fhy
windesc *mainw;
init wini}; /v always, always, always do this */
mainw = draw_win(l,1,80,17," Main Wincdow ",tile, &dafcolors};
/* arror messages default to popup windows */
mprintf (“Will try to open file when you press return ..."):
getch{) ;




if ({fh = open(myfile,O RDONLY)) == -1)

sayerr (FERRE "-—- %3 —==\g\n", myfile);
/* tut you can reroute them */ _
mprintf ("\r\nPress return to construct static error window ...m):
getch () ; _ '
errw = draw _win{l,17,80,9." Error window ", tile, &errcolors);
slet win(mainw); _
mprint £ ("\r\nReady to try opening again, press return ...");
gatch{}: _
if ({fh = cpen{myfila,0 RDONLY}} == -1}

sayerr (FERFF, "=v= %a -—\r\n", myfila);
mprintf ("\r\nPreas return t¢ see error message without*

" line no and scurce file ...");
getch() ;
/* exarple of printing without line no and socurce file */
if {{fh = open(myfile,Q RDOWLY)) == ~1)

sayerr (FERR,"—— %3 --=\r\n" myfile); _
mprintf ("\r\nPress raturn to see it as a warning ..."}:
getch(};
/* axample of printing just as a warning */
if ({fh = cpan{myfile,0 RDONLY)) == -1}

sayerr (FWRN, "-— %3 —-\r\n", myfila},

mprintf ("\r\nPress retumn for a wise saying ...\z\n");
getch();
/* example of printing a formattsed message */ ,
sayery (SM5G, "The cows jumped over the %a\r\nand landed cn %a\z\n",

“moon", "mars®}: '
rmv_win{errw);
mv_win{mainw) ;
¢leser();
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Table 5.1 Standard versus System-Level Functions

Standard V'O System-Levei /O Standard V'O System-Leval /O
- chaize fcloseall - '
clearerr - fdapen -
- dup foof eof
- dup2 ferror -
felose cloce £flush -
- close fgatc
fgetchar = " frecpen -
fgatpos - fscanf -
fgets - faeek laeek
fileno - f3otpos -
flushall - Estat fatat
fopen open frell - i
- open furite write
- _Creat _write
- ~ creat rawind -
- craatnew setbuf -
- creatiemp setvbuf -
fprintf - atat stat
fputc - ungetc -
fputs - viprint£ -
fraad read viscanf -
_read
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51 XASTi#ECH
HA—HMBENE, AWMELARNRRTHREEXATRRR 1/ O WX HFRE
. EIREEM THEMRR, AR, - EE RS- R
FATHE, TEBH, BT EOEEA— P RE-—8iT, —HEREXEE,
XAFEERFRNFEERT SN, o, CRBE Unix RE EFEN, CEXFS17
RFHUMENRTHITHE. B DOS XA XHR— T EE—BITHE. HEMN Unix
5B DOS BHBIFEA L, MEAWTHFRNIXHFHRKL,
AN 2RER—fmode. EH ik B LTRHE A RAMFESA, TE-fmode 7]
BT A -
O _BINARY - ¥o CRIF translation
0_TEXT - CRLF pairs translated into a newline characrar
—fmode B R LR E EHRE O-TEXT. HIXFFITH A A LI B IFER(, X—S4F
AR R B,

52 XHHR$HSXHUR

—B—AHEITHE, RORERTERRE T ERARE L/ O ITHERIRYE
103, Mf—EME T/ O XM, Turbo C 7EFE T K stdio.h FH—-#iH
REAXTE D IAHFLLELR.

typedet struet |

short level; /* Fili/Empty level of buffer */
vnaigned flaga; /* File status flaga x/f
char £d; /* File descriptor {handle} *f
unsigned char hold; /* Ungetc char holder */
short bajize; /* Buffer aize L
unsigmed char #huffer; /* File buffaer pointer */
unsignad char ‘*curp: /% Current active pointer */
unsigned istemp; /* Temp file flag . */
short token; /* Validity marker */
} FILE;



0 ERfAE R L O RN H X, #H —A FILE SR§48H B — M

B EER (FRARES). dRNCERE, XMEEHTIIRITAN .
AR EARERFER FILE 9 EMHS, AREMNURTARARZ. S BrREX
BRSHR—A TurboC R TR ANKE. HRHFEFTEA SR AN
. M, REENEE LXR FILE.

FILE 45491 fd S8 530, SUIFWRE B BEIT I e DOS 3R 5 9 Xt B A-4TFF
XEME—— 8, SRERH, XTSATRHNAFNRESIAXM, mE- s
§. ERGERITIFMNFLH XY FILE 454,

TEHNEFREETITHAASIAXHRFMRATE., ERED. UGB REFERTT
T £ = fopen("myfile.dat™,"r"); /* open for read only */

felose (£) /% then close it */
,}l* System level I/0 method */
#include “fentl.h"
#include “io.h"

int fhandle;

main{} {
fhandle = open(“myfile.dat", O_RDONLY); /* open for read only */
cloas(f); : /% then close it */

}

./ standard I/0 mathed */
#include <stdio.h>
FILE *f;

‘main() {

AR, WA PR RUE R A AR, X RE AR 1/ 0 RIERBE
4, ME. WRGRRERE TR BRI, S ER A Y E
SR ARHCREA RS AFR T, BT Turbo C UL T fileno O AT W XK
SR, AR R E RRIROERRE, XM OCOUE L FILE £545P 80 £d 336 Bl BE
T stdio.h /; deline Cilenog) it — 1)

BOFRRBEAL, AR AEEE 00, BN NERIE FILE SHHE AT, 5o,
MARTHER RN, BIBUS SIS 0BT AEEE A — 52 2 R RAS FILE 4544,

i & B3 fdopen(), H AMBAE FILE MM C A RERITIFM X b, K ALiFly
fE R OCTE EE RS RAL, SORMX ARG R, W RARRE X — e, W
DB AL,

53 DOS AR

DOS & 5 HEATH CHREHF—TNE, EF2LGSE 20 3. ZR%HEHSR
B9 config.sys X+ FILES BHK. XTI B LEF LS TLLUBET R E
& k30 (sys.stathd PRI stat FHRE:
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struct atat |

short st_dav; /* drive or device number */

short st_ino; /* not used in DOS, for UNIX */
short st_mode; /* read/write mode and access bits */
short st_nlink; /* set to ] */
int st_uid; /* Unix user ID, not used in DOS LI

lnt st _gid; /* Unix gzovp ID, not user in DOS  +/

short st_rdev; /* same an st_dev */

long st_size; /* aize of the open file */

long st atime; /* time of most recent update */

long st_mtime; /* Lor DOS, same a9 st atima */

long st_ctime; /* for DO%, same as st_atime ./

3:

A HERME Y/ O AT R CHE, K5 Ens s FILES My ka5 BT R

AR A ZROR AN Unix b B0, 33 2%k DOS HhsfA. XA
B ET [ TURBO C MK stat() A1 fstat() P&, Wi — NI X IR ATE TR
HiZR, EH#RTOE, WmREETHRFEH, MXsiREAL fileno() Ao, X
FEVRRE ] JHIE 20 SRR A A fstat (),

XHE R T — A OB i g (4RI £, Bl FILE ZEHE M
stat ) FEHEFERE. —BEITHT -0 UELREITE NAME,
DOS S AP, O Y AR RIS WA, BT T A
e AR AR, B R R T ALY — MR R AR, PRa 5 B iR
P &k, DLEARESTED th * Ercor reading mytiledat” SRR {3 8. JF * Error reading
fle ££27. B —SAMTFRBEESATBSMER, FEMBIFRKOEHIN /0 ®
6% T4 B R i

5.4 HWiEXHRMER
A HATE LB, B RETRIF TR B A SR

otream Handic
stdin a
atdout 1
stdarr 2
stdaux 3
stdprn 4 .

TR LT stdioh B, HEERERA, bR N, FREHR, ERE FAT AT
i, XEFELEWEH, FUMEMITEIREN/O iSRRI AT, &
S AT BT B B SUE R, RT T X IE AR R R A B 2L

Zi B R stdin, stdout # siderr FRIH P IEWE. sidaux A stdprn i 84 B K
BT R E AN, EIEE S TR XK,

{551 B freopen() i S S R LA R AT R B R L  - A R EER
% XA RBOLPR M AT 5 — D RAR IR A S0, FRTERSRS . DR
gy EE, WEAEBAARRE. R ] B AR dup () F0 dupz() A
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B HIRAE.

BAREATEHT Turbo C EFB?E?JS%HLH, ﬁﬁ’&&‘ﬁ]%ﬂﬁ)ﬁ#%"?#‘fﬁbﬁﬁl /0O, Wl
EERERBAKRI/O. *ELEREHRT -1 ERHE 1/ O REKH1T IR IF BN
2, |

55 #RA1/0
ﬁmﬁ I/ 0 MFITRFEE 4K 6 £
T/ W /7 MAEHE
18 [F] AR A
BohUaik/ B
MFFEWE /5
HHRERRE /5B
fd®, RRANIE/H _
E52F 57 BRT HELMEMNRY. ZEMTRFPH-LEE R, HELY
RAVS FHFREN.

551 $THMEHER]/OXH

RS2BRTABTHHRIEILI/O ﬂﬁ*ﬂﬂélﬂi#&‘]ﬁ%ﬁﬁﬁﬁlﬁﬁﬁ felose() .
fcloseall (). fopen{), # freopen().
Table 5. 2 Opening, Closing, and Flushmg Stream File Buﬁ'ers

Functlon Usa

int fclosa(File *stream) Closes a stream

int fcloneall {void) - Closes all stream files

FILE *fdopeni{int handle, char *type) Attaches a astream file to a
aystem-level file

int f£flush(FILE *stream) . Flushes a stream file buffaer

int flushall {void} Flushes all stream file buff-_
ars

FIIE *fopen{char *filenama, char *typa) Opens a £ilea for stream access

FIIE *fraopen(char *filename, char *type, FILE *stream) - Reocpens a stream to a differ-
ent device or file

void setbuf (FILE *stream, char *buf) Turns buffering on/off
int setvbuf (FILE *stream, char *buf, Turns on buffering with arl:;i—
int type, unsigned size) ' trary-sized buffer

A CHREMT B TFIRE L O XMEY, (6 fopen REFAK—T. %
R E BT X%, BESE— MR X ERERN TS, KRN T

Typeas of File Access

Type Dascription

e The file is opened for read-only access. it is an error if the file does
not- exist,
Mt The file is opened fof write-only access. If the file exists, its contents
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are destroyed; otherwisa, the file is created.
The file is opened for writing at the end of the file {i.a., appending).
If tha fila does not exist, it is craated. '

s = The file is opened for reading and writing. It is an error if the file does
not exist. .
M The fila is cpened for reading and writing. If the file exists, its con~

tents are destroyed; cthezrwise, the file is created.

"a" The file can be read at any position, but writing always occurs at the end

of the file {i.a., only appending is allowed). If the file does not exist,
it is created.

EX L, MBHEEWE—AH, WA R Y 8" TR AR, Ww KA
R, MBI, MEASHEEER. 2 SRR AT —A H 3 S B R
ARAH AR, WRFBI R —R T AR E © R R B — g8, Wik
A BRAER. :

- RERER T, " F at" ST U RERTTYEFHITH, BAFENE, HE
BAENER AT, GREA—IERBE A, DREEB— T EAR fseek () 3
rewind . BEHXARE (0, XEFRLMEE) TRERES., KSHRF LM
1/ O i M AR B Fh e,

FRINTGT TR XA PR FRESD: BRIRIRA foeek O B rewind () B0 48
SBATHPE—T, BERRITEREN, THREETHRTAN., XEREDNE
AL IS,

THEERT—THERTTF—TAENH T, ORTHBERIMBITI, M fopen
O BE—4 FILE #4t. #URMEE, MER NULL, %09t8e5 1T me 250

/* Standard I/Q file example {filexl.c) */
#include <stdio.h>
main{) { :

FILE *f; /* thia is how we refer to the file */

if ((£ = fopen ("c:\\mydir\\myfile.dat™, "r+*}) == NOLL} {
printf ("Error opening file, probably no such path\n");
} .

alase {

printf("File successfully opened for updating.in™);
fclose{f);

printf ("And is now closed.\n"};
i
)

ERBRERN N \\N"#H. KEZ DOS ERLWEREN MY %
‘mydir\myfile” XA HRTRL M HOEAR, KR (£ Unix BELRB ) =
B LE—1 ESC ¥4, WUASAREQEBEK, RS 5EWrn MATER H K&
. E—RT BT SRR E TR RN ARNEE AR — MRS SR,

- TEERHFWRARE, WRAEE DR Y CAERTRE - A METR. 2T

AXFRAEFRERRM—C, H M — b RE W, FRRSELE X%
T, : |
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/* Binary file access example (filex2.c} */
#includs <stdio.h>
main(} {
FILE *f; /* this is how we refer to the file */
/* Nota tha "bT in "rtb" & .
if {(f = fopan("c:\\mydiz\\myfila. dnt“ "rtb")) - HUII.) {
printf ("Ezror copening file, probably no such path\n"); '
} .

alse | .
printf(*File opened for updating in binary moda.\n");
felosa(f) '
print?{"And is now closed.\n");
) . _ .
' .
AR, REBENBRAL-fmode TR PINE, CEFHREREHXEMA,
BE., XTHHHMRAFLSFERE. BMREEN Unix BRBRFE (RITHEIEHR).
BR-fmode ER AL, BFUHHERFHLAERE—1 fopen() BH.
ABHEAMTF OB IF fdopen) freopen() ﬁ%ﬂﬂ.ﬂﬁﬁﬁ IE it Turbo C {!EEF
B,

552 TEOXARTS .

# 53 BRTURTHRB M XHORENBLE, star() M fstat RWEHER
T. MERES 1/0 BEFANDT XHRERFN feof ) REHEHE - ERH,
ferror() RRAEZHERERAR LA BRRENER T, XHMREEEN
clearerr(). fseek(). rewind() I fsetpos() WA ZAIPRFEFBEELE. PR X 0ok BM M AR
S RAT R, fEHA rewind() 1 clearerr () WERBIHRBARIRAY,

Table 5.3 File Status for St¥eam Files

Function _ , ' Use

volid clearerr (FILE *stream) Clears srrors asscciated with a stream

int feof (FILE *stream} . Returns and-of-file status

int farror (FILE *atream) - _ ] Returna last read/write error on st ream

int fstat {char thandle, struct stat *buff) Returns file status for a given file

_ handie E :

int stat(char tpathnames, atruct stat *buff} Returns file status for a given file-

name

U RS R, DOS R EBRREA. Turbo C ¥ strerror () #1 perror ()
SR ED K BB NS DOS $HEER. ﬁ’i‘%ﬁ&! errno 1 doserino RIS RILERAYIC
. errno A RAA Unix &M RATIRAERH perror ) # strerror () SRHK—1,
—dosermno AR B E N LE DOS 128, ﬁﬁiﬁ’f%ﬁﬁﬁﬁﬁ%mﬂgﬁt 28K
¥EEMNEFHEREARN. BXNXEIE Turbo C B EHE. (Turbo C Reference
Guide) W&,
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ermo Fi—doserrno SRR R B TR B EH IR - KRANBIRE,. %% TurboC
[/0 BEEAREXEE, BHENENARRENXRUBIARE —cEEF -4
WRER A ENIHREHERAR Z i E X SR, XTSI TRNERIIRE.

553 EHRXHELH

Turbo C T RIFRERFET/ O XHEWMNFATERS, fMush(). flushall
0. setbuf () # setvbuf (), H¥—PMHRE/ O XHEBTHRE. EERAI4RSTE 4
Gk, ITEREKRATRELATE. XA EREXRK LD HERFIR
i, MENNREEHEE. EXHERERE, FYLRIEEEMIHFEMRY. X
FS, THREHEEREA L. WRBHARAMDEE, WCHEFERTIEESHBIG
1. Turbo CHRHEL T FrHIE sha o7 ik, BT AR X AR B B K B 7 308 PR AR AL SCREFEB,

AlEESs AR vhg | R R P 8, MBS E - X HEME TR EERE. Wi
LR, B MNEESHBROE I RE BIEMXAETRER, XRENTS
Turbo C BRFARE T/ O HZAIH fseek() =2 rewind () EEMX M. XuiR
fERT 7E 8 B0 37 XG0 B 2 BT SO sh X 3. B iAYR, Turbo C 283X STt
AZIMEM R, A5, MERNM exit) RBEEKABELK LT EREBE, Mirgs
PROCERR A LA SRR P, (B, RS EEmet SR, XRAT
TR P SO 2 P IR o) A 5 [ A B0 9 ST BB AT T

PRdLn] AR TR A BT F Mush ) SZE WK B0, 24— T8 5 Nushall
O EAMRFITAGR. XEHATEREATREXGREEN. EBFNEE T K
FHRET, ERAXHSEXREEFRTEFREARMIERE, FUKRETEE L,
BIVEEXLTAKIEFH 170 WIR-—- 2B BREMNH T,

Turbo C AV BB MBITRIF: setbuf() M setvbuf() 582 XM% rhalBUE g X
X/, BRFBERAACHEMK, SBLER S}, BE sebuf () FFERF. WRIK
RAXTFHTERFEE HCHENR, WESFREE LK/ ANY, W sidioh H BUFSIZ #
BEN, ERREYS2FN, ATF-AXERBRECHEHKG. T T HER
setbuf (); &M, BARABZTESEE. THMNBREEY T —L4M8H setbuf () #51T

#include <stdio.h>
char mybuff[BUFSIZj: /* must have BUFSIZ bytes in the puffer */
main(} {
. FILE *f, *q, *h;
f = fopen("filel.dac", "r+");
g = fopen(“fileZ._ dat", " r+");
h = fopen("file3.dat"™, "r+"):;
setbuf (g, NULL);  /* this is how you turn bufferipg off */
setbuf (h, mybuff); /* this is how you specify your own buffering */
FA R ¥ '
}

{€ setbuf () MB.2E, X FERARAS KL EHEMK, X4 g FHES. Xffh
F—A R P 3 SN S whX
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Turbo C AR M EPE A Kb, HRE setvbuf () WA, ERSHAH: HEED
SRR X BT, B M ASTUANE Sh R B A/, RYBHLBRTHZ~:

_1CHBF Use this to tumn off buffering, regardless of the other parameters,
uhicl; ars ignored in this case.

_ICLBF . The fila is "line buffered". Anytime a newline is written, the buffer
is automatically flushed. Read operations are still fully buffered.

IOFBF Ose this for full buffering (the normal mode).

{8 setvbuf() A28 TRIEM T

finclude <stdio.h>
char mybuf£[8192); /* We'll set buffar to 8k */
main{} | ' :
FILE *f,. *q, *h;
£ = fopen("filel.dat”, “re");
g = fopen(“fileZ.dac”,Yr+");

b = froea("file3. dat”, "ré");
setvbut (£,NULL, IONBF, U);

setvbuf (g, mybuff, IOFBF,sizeof (mybuff)):

satvbuf {th, NULL, _IOFRBF, 1024);

FE R T I
]

setvbuf () WHZAE, X REAGh, EHZAPNFINHSHEZR, XFe
B 8k MWK mybuff, SC# h#EERH— 1k BEMX, ZAMKAET malloc() A
)45 0 PR AR X — RS M BTN, BB BUE B folose () 2 AREIRRIBIN
EHARAEMAEQIE, Bl malloc B M ELE —MwaE BUHE fdose MBI AR
B, ¥ - ' -
EFENS—HEE, AR RRNREBEENEME (B, EiETREHR
FRYERAN) . IR AN RPN R Z AR e B R ER G B R A R K
WK, P 0 RE I R X MR R, HARMRTRLREHEM. BYX -
ARE, BIFRAXHE X Z AR HR KRR EER..

HAERR T RADSEEh, B0, stdin #1 stdout RAFRE KWW E Y, H
HEFBRRSEHERS (NEENRE) ARRN, FEEPELEL. MRXEH
BOEE 0B R308RI A iR, .

B2, BrEETEER CPRENZHAENENT. MASHCRE BE
% CERNT X ERENHTHEN. XM emRAERRRNEHRINA CH
PHR AR BENEREZ —. JURTRENERZ—. ByHErsReEss.

5.6 XNAAIBELGE

%54 BRTHRHTEISEHBRFAE - ENFITRE. BERNRE fseek
() %irewind (), rewind() BREGEXLHEHB RN L. Wi fseek ) RIIBIEFHHH
BEMRSE., RERARAMY -T2 AN A THHL —:

—106—



v
.

SEEK SET offset from beginning of file
SEEK_CUR offset from current position
SEEX_END cifsetr backwards from end of file

FHE TR HE 2 SEEK-SET, BEATLI-gx 284 e, B LMk i
E”J""%’ TSRO E LR, TROBFRERIT T -5k W %- SRRSOy 1 S
AR 100 45—,

/* File seek example (filexi.c) w/
#include <stdio.h>

rold main() |

FILE *f; .

/* Open file for text mode, overwrite it il it already axists */
if ({f = fopen("myfile.dat”, "w+t")} = NULL) {

fseek (£, 100, SEEK_SET): /* Go to byte 100 ¥/
fprintf(f, "Hellc worldin“}: /* Write some bytes to it */
fclose(f}; '

printf ("myfile.dat successfully writren to\n"
"There’ll be garbage in first 100 bytes\n"
"So only inspect file with hex dump pgmin"};
}

alsa {
printf {"Error opening file: myfile.dat\n"):
) ) .

}

XA RATE S B2 FERIF LR E 7% 20k, AR AT R R K
B, BREZE, FREMNFETRRTLGLY, PJ:I;MﬁHﬂi?-EFGif#'—'%‘-—*!’?'ﬁﬁﬁtS&H’H’a
. 55k, WERESRICHR.ZN, (BRI E TR S AR PR - -

R fell () AITIRE B4R T Xk B fE A0 24 i f\‘fu e WA s
KRR B e — R, DU BT 64k g9 L F.

&M ftell () BA MBS, B b TR, Z MR T, flel () 5B
SR E G A L/ O MER R IS M UL, PR A —EREAR AR, XERY
FEEABMSI RN —ME, BEERRRELAMNE, FUERL,

H—RBREEXHFEATH ftell() (EF fseek()). B TEE——MITHIE, ftell)
BEE AT e AR THAIHERIT I 7 TR, BRI fel () 5 fieek
O ER—RICKLIFRE— N XEE, R ER A,

Table 54 Random Access Functions for Stream Files

" Function Use

int fgetpos(FILE *stream, fpos_t *pos) . Gets tha curret file positicn for
| . later restoration

int fseek(FILE *stream, long offset, int orxigin) Moves to a new file poaition

int fsetpos(FILE *stream, const fpos_t *pos) Sets the file positicn to that

' cbtained by an earlier call to

' : fgetpoa

long ftell (FILE *stream) Gets the current f:u.e position.
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int rewind (FILE *stream) _ Moves the file position back teo the
' beginning

i QLT B 3 getpos () footpos () £ BB I SCAHRTEE, 3% B M4 ANSI C,
* ffl;ﬁﬂ{] ~#or. fgetpos() BRSO B S A M B EAFHRTE fpos—t 28B8H— 1 H R,

HEE LT sidioh B, B fsetpos() B Je o] Btk B A 3 45 OB P S i Tl R L
ﬂ-iﬁﬁ FHHBIRREANARERN B RMRET M. & TuboC F, %K1 fpos-*tﬁ
EXAFELRMAK, ERE frell) AN, AR, FFRREFTFHER T
RXFAHT, Eﬁfgetpos() Al fsetpos() BEHLE S 1768 MK S0 8 A 37 ANSIC
PR |

fsetpos ()}  ftell () B EH b ¥ ungetc O KT ALRTHIAE. AUBETH. BE
IR RS E RS XA EEE L, HERE (WEHE) FHHSMYERA%
#.

561 i BE#I1/0X#
Turbo C UL IRE T/ O /M= ééﬁiﬁl'% W 5.5, 5.6. 5.7 Fiw, WRATLAES
1%, BYEfREs,

Table 5.5 Functions for Single-Character Access

Functlon Use

int fgetc(FILE *stream) Gets the next character from a file
int fgetchar (void) ' ' Gets the next character from stdin
int fpute(int ch, FILE *stream) Puts a charzcter in a file '
int ungetc(char *c, FIL: *straam) . Puts back a chazacter thai was raead

Table 5.8 Funetions for String-Level Access

Function _ Usa

char *fgets{char *string, int n, FIIE *stream) Reads the next line fxom a file
into a string

int fprintf(FILE *stream, char *famt, ...} Does a formatted print to a file

int fputs(char *'stl‘ring, FI1E *Straam) Does an unformatted print to a
file

int fscanf(FILE vstream, char *fmc, ...) Does a formatted zead from a file

" int vfprintf (FILE 'streim, char *fmt, va list param) Same as printf, but provides hooks
' for the variable number »f argu-
ment calling convention
int vfscanf({FILE *stream, char *fmt, va_list arc’ Sames as fscanf, but provides
| hooks for the variable nurber of
arqument calling convention
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5.6.2 FIRMBEIEE

B SR EEBISN, XL/ O WFRAMBRRER SHESA 1/ O SRS
MG, Bl X B AL Fifdim e e ], JO B4R F Ry,

fA—PHRRRPEH L, Cets() REEAE L gers MHETT—RETHE, N—F
TR ER—PMEFE, 1Y gets() T, feeis() BT — 1T FITESFE. DRRE
BREERIEWME 1/ 0 LM VRH fgets() T ges() RIVEF RGBT H1/0. .
NS EA BRI AR AR, FERIX—1, -

5.6.3 " iLFRERiAE

£ ST RFIRE fread ) F) fwrite () %, ARFHRICHEXM RERKERA%1/0,
T A FE IR A i, AR R: SROEKe, BN
WERICE. FRICFHERERFTEIXHRAEMT BHN, MHEHEENtR
K fread () #1 fwrite(), _

‘['able 5.7 Functions for Block-Level Access

Function ' Uze

int fread(void *ptr, int size, int nitems, FILE *stream} Reads a series of bytes from

a stream file

“int fwrite(void *ptr, int size, int nitems,FILE *atream) Writes a gseries of bytes to

a stream fila

Ak W 1/ OMEEEN A U E—ME TS ZETILR, miFFRF
SUPRECRRE 7. 0 SRS A RN AR LA BT R R A, R 1/ 0 —45)
TRAE TR S, BA, XEoH0E Ch— T, IFBIR R, KRR
— o RSP R B A IR S A BT R A R, R MB R TR YK
Rordc. REXFFAEAHLE, SEREENETERRREERIVN:

/+ Recozd I/0 exampla (Filexd.c) */
pinclude <stdio.h>
typedef struct my parts_struct {
int part_code:
int quantity;
float price;
.} part;
main(} {
FILE *f;
int nb;
part mypart = {
15, /% part code %/
300, /% guantity */
1.25 /* price x/
"k
if {{f = fcspe:-.{"r:‘yfile.da_t","'-Hb"}} 1= WOLL: |
fseek (f, {long) (sizecf (part) *¥6) , SEEK SET);
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nb = fwrite{&mypart, sizeof (part},i, f):;
printf ("The number of records written is Sd\a",nb);
fciose(f};
}
alse { :
printf ("Error opening fila ...\n"};
P :

Mmd)ﬁﬁﬂﬁﬂ%ﬂ%—”ﬁﬂ#ﬂ%ﬂiﬁﬁ%Aﬂ %X, B BB
HINMEFM A, BEABEERFELIRACRTEL. U, IEEARENKEZL
R & H size-of-rec * num—of—rec bytes F¥, X8, @R FPEBREWH LD, BR
RIS o B4 B S K/ D INE IR B CREBIT R MR KA, 1 size of () BB —
MEFREZHTE. ERERAOEFERALY, E—-SFERRER.

564 SHHIIER
EiIrE CHIFER L. W EHTE, BXATEMNEENYAR. EIBMPC L
— MRV EGHFERTEBRAR L, Tubo CPFREKEREMNHEREES, (F¥l
%), BREHRFEFEAAR. FARELHEZR OB ILITEREB). REZER size
of () Hib4 BB B IRITE AN
- WRGEEEZANSEPABEEE, WAB Turbo C BEM —a " wiFAE. AT
XA R FRMRAEERAE: '
1. éki’iyﬁ SBRETAREPH— R,
BRI E—EF AT B ISR K — MRS R,
{ 1.2*1@&%% TR E XA BRAFY. '
ftﬁLﬁJﬁﬁﬁIF‘#ﬁE%ﬁE&E? RRLR R A C AT ERER—TERF,

A A B R R RS ﬁf*#ﬁﬁ?ﬁ!ﬂﬂEla%—éﬂ#ﬁﬁ’—’*jﬂﬂﬁf?ﬂﬁfﬁéﬁim
TurboC ) ZH il x4, AMERN Turbo C #, RELFRIERRMA UM
----- TR 2" BT, W AFE T AR SO B AR AN A R R A BB, BRIEIRAE
FRED -REEFENNE, BEH Tubo C REREEBMEMIEE. HKkiEs
VARRFD 77 X GRS /R AT BB/, HARLIDERE 2" HHH (XE—AMA SR
®).

57 REB¥H1/0

FHHEIERMBHRGF1/0. A 1/0 £ _HREBARAER, A6
FEHZM DOS . FUETHARET/OFEAN. BTHREI/OFHHFEER. RIE
AR SR R AR BT,

fHTIRERA:
System-Level Functions

Function Usa

dup Allows two file handles to point to same opan file.
The next available file handla is used
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dup?
cloze
_close
eof
open
open
creat
_treat
creatnew
creattemp
read
_read
1seak
fstat
write -
_writa
stat

Similar to dup{}. except new file handle can be user-specified
Closes the file

DOS-level file close

Returns end-of-file status

A Unix-like file open/create function

A DOS specific form of opant)

A Unix-like file creation function

Similar to ereat{), except DOS specific

Creates a file, It is an error if the file exista

Creates a file with a Turbo C-created unigue filenams

Reads file bytes using the specified text/binary translation mode

Direct call te DOS system read. Mo tranalation performed

Moves the file pointer to a new position

Returns status of the file {also works for standard I/C filea}

Writes bytes to the file using the specified text/binary tranalation mode
Direct call to DOS system write. No translation is performed

Returns status of the file {also works for standard I/0 files)

H A M4 pi B open(). close(), read(), write() i lseek (). XHREIVHET

IHRA. AR % DOS REER—#E, |
5.7.1 ABYUREYTHZH
BEARRGHKRYM FEER:
int open(char *pathname, int access, {,int permiss]):
int close{int handla};
int read{int handle, woid *buf, int nbyte};
int write{int handle, void *buf, int nbyte);

long lseek (int handle, long offset, int origin};

A DOS STH— AT PFBE . DOS i I - -4 4% I 0 R 0 JTh,
PRSI, LVRATHEA A ik,

Z W

B =17,

P System level file I1/0 (Eilex5.c) */
$include <fontl . h> /* contain=s control flag definitions */
#include <io.h> /* function prototypes x/
#include <sysi\stat.h> /* needed for permission flag definitions */
tinclude <stdio.h> /* for printf functicn prototype L
int fhandle;
char buffer(] = "aome data";
main() |

if ((fhandle=

open {"myfile.dat" {0 _CREAT|C_WRONLY|O BINARY)) = -1)

{

H

printf ("Error opening file\n");

alse {

write(fhandle, buffer, sizeof{buffer)}; .

cloze (fhandle)

printf (*Data successfully written to myfile.dat\n"}:
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m’% ¥iiE O—-CREAT, O—WRONLY #1 O—BINARY, X8R rlfEmbrE
BRI, XEELTH OR B EH S ERSEITH. BEHNE:

Fiag Use

O_RDOWLY Open file for read only

©_WRONLY Open file for write only

O_RDWR Cpen file for read/write

Q_APPEND Open file for appending

O _CREAT Create the file

O_TRUNRC Erase contents of existing file, start Qver

O _BINARY Raw data mode

0 TEXT - Transiates CRIF pairs to the newline (Oani character

BT XMERE, R ECIEEERIEEEN open) Q1R P XIFHES — M HUH.
MREHFH O-CREAT #5735, M open() BEVTM T H#9FfFS F L AR — R SHE,
=R B BRI

5_IWRITE Parmission to write
S_IREAD Permission to read

EATAI R OR BRET AR LRSI B A% / %9 uid. YRR TurboC ﬁ)ﬁ@ﬁ?%‘*‘ﬁf’ﬁu
FARAR A B XS B BIAL S kS0 (SYS \stat.h).

Turbo C IR MR B creat (), —creat(), creatnew(), 0 creattemp(), EHRWHAT
Rl L. #R Turbo C {# FH £ 4. |

57.2 EMBSRERNHE

Lseek () HBICXIF M ERBHBMNMT. RE-1TSHRE— ’i‘)’(‘!‘HEﬁiﬁ]EIE—J‘
FILE {§ 440, ‘25 fieeck() HR2HMEIR S5, —fufﬁm?f‘ﬁﬁmﬁﬁﬂﬁﬁﬂﬂﬂt
SEEK-SET, SEEK-CUR, #1SEEK-END.

—HHRCRATREME, FRHER read() # wrie() BEVTBAHBE L
i, A REOR M ThRE / BRETH., MRS HRERFEN. AW, TH
MIBEFTH— X, SHFPMHE S, HREA ST METR BN

/* System level seek example (filexf.c} */
#include <fontl.h>

$include <io.h>

#include <stdio.h>

char puffer[4090];

main{) i
int th;
int nb:
if ({fh = open{"myfile.dat",0 ROONLY)) != -1}
lseek (fh, 5L, SFEX_SET); /* go to posn 5 */

nb = read(fh,buffer,357); /* try to read 357 bytaes */
printf ("$d bytes read\n",nb); /% probably couldn’'t */

—112—



elosa (fh) !

H
elae

printf ("Error opening myfile.dat\n"};
] .

1
HE, NMRECCHERMCAFRITHAY, MRRERAERFE TS read() B
write () BE M E R - XL T iTEMEFTHIENE, TurboC ¥ 3 f-read()
—write() FELT/REHRE, IR DOS RN E BB I E RTS8,
MR O A R,

58 X1/ 0EHEEF .

EHRAVEERE L/ O ST RIF by, Jeld— i T BRI B
B, EEHEadEM T FEERAERY, BE--TEHTIHFEZHRE L/ O FlirRFE
MEHEF, TR TERAMEETIFANBREE DR REMTRENA . E®)
HaERP S M s2PSGd, AEE TASMNEEER: '

Function Use

init_files{} Initializes the internal file table
gat_file data() Returns information from the internal table
openfile () Opensa/createa files '
closefile{) Closes a file

movepros () Movesa the file position

iobyres () " Reads/writes to file

inbytes () Macro that ealls iobytes to do reads
cutinytes () ‘Macro that calls outhbytes to do writes
rdstz{) Reads in an unformatted string
wrItstr{} * Writes ocut an unformated string
rdfstr{) Feads in a formatted atring

wrtfstr() Writes out a formatted string

EA RO A LIRS COERA N XIHERUIR P RERHRNRE. B
FRINMERMICRT/ O, REBERF—DFHEACGES,. XFE. UEREMTH
XHRC RN R SIEN. XhRBEWMHEA nit-fles) WG, 25K/, Kig
- fifitt Openfile() #VEH, FHITARXEFRSERBERNARZE . M cosefile) X
P R IR TS B AR IHEE, ¥4 F AR

void init_files{vord}: . . )
int openrile{char *fname, char *access_typa, 1lnt recsize);

int c¢losefila{int h};
IR IX L () F ¥ A fopen () K felose() R4 ¥R, LK1 g 4 3 A BE 1 B it O
#. .
ML (R, init—files O T F T E LA
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File/Device Index Name  Record Skze

atdin Q "stdin® 1 byte
stdout 1 "stdout” 1 byte
stderr 2 *stdere" 1 wta
stdanx 3 " stdaux” 1 bytae
stdprn 4 *stdprn" 1 byte

HAREHGEE SREMER, TUEMNEST I ¥IMidRAD, XE®REFH
/ B,

M openfile() fTA-AXMHE. EXHEMICFRR/DRBHEE T, XAEH)E N M
ARFBL AR B FRNHE S RETEFE A, EREERERE TR
oA AT BRI

REHENREQITHME M SCH 2t 1/ 0 X, SMTiRAR— MM IER
fREESI A, X MRRRIHRPEAFHES, FHYS DOS THERIET L. B
R iRIE.

WA A A AR P OB AT R, BT RSO A SRR, IO E A A
sayerr () SR HFE A LRGSR, B sayerr () ESREFHRALERE B THR R0 84
RE O, BAFBRERMBMAEN. OXFEHRE ﬁﬂlﬂﬂ‘}iﬁh’é i

*File not found: myf;.le dat".

movepos () BR¥UR T 73X, AHRT {8 oL RS BRI A H#iRA ]
Eoh HAER Y fseek () RMALL EMNRBHEBE:

long movepes {int h, long reecno, int origin);

£ fseek () --#, FRATHEEIRB BRI Y SEEK-SET, SEEK-CURS.

SEEK—END. _
PRSI e fobytes () RIXRIHRIRITE inbytes() F1 outbytes) FH. ©

fT8EE LW b |

$dafine inbytes( h, r, d, n} ictytes(h, r, 4, n, O

4§define cutbytes(h, r, <, 0} icbytes(h, T, d, n, 1}
int icbytaes(int handle, iong xecno, unsigned char *data, int numrecs,

iobytes() MR F L, LWMSHEGE - TERP. MEXHEH, REFER/S
B—Ad®k, AT, SHEBNK, &/ 56l %, R1/08FR (RHZELE
) inbytes() M outbytes() EXRHRRE 1/ 0O H M, FREL SRRV
&,

EARS H--N-IL 8C R E, W iobytes() IWEMB M- EHAAKR" &
B, CREBMBIAZEIHEALENICRRER. BEREE T L1722, iobytes
(O MEHFITHREE DEXHERXSERES, XAEamcidied.
 jobytes(O) REGEELER T HHORE, RAEMBENEF -1, WURR A HRA obytes
O e &4, B ARNERS XH & MW R Y DOS #iR, i &id® MK,

FERE—NREHEHGF, HESHERXHT ORITRET:

/*

int iodir}:

Record I/0 example with file toolkit {filex?.c)
—114—




Must link with: popupob], mouse.obj, sayerr.obi,
fileic.cbj
L4
{4include <stdioc.h>
#include "popup.h" /* Muast have thias te initialize windows */
finclude "fileic.h" /* High leval file I/C header v/
typedef struct my parts_struct |
int part_code;
int gquantity:;
Eloat price;
} part;
main{} {
int £:
int nr;
part mypart = {
15, /% part code */
300, /* cquantity */
1.25 /* prica *f
5
init_win(); /* Muat always do this firar */ _
init_files(); /* Then remember to initializae the file table */
/* For record 1/0 you should always open for binary access,
{ncta tha "b") */
if {{f = openfile("myfile.dat","w+h", sizeof (part))} = -1} |
/* Write the part out to recoerd & */
nr = outbytes{f, 6, {unsigned char *)&mypart, 1);
mprint£("The number of records written is 3dir\n",nr);
closefila{f}:

}

il T U 1 O BB, PREABHMIE init-files () JERVRRILBI 1T
OO EDER PR TEIUATR ) R RN BT & 3X W BT BT E . RN
(5 deitd A g 20 A 3CHE. L o] Wi 8 4k fileio.h Sk C{F AR IR YA B MAXFILES T
T 8 ficio.c) MW, X T & AN H config.sys T FILES HEORE. TA8RE
DOS HK A LB T I A ., P A A i — T ROAT TR A  F

S A F AT A, BRBLTE R T PROC PR B A AT ML fHIE opentile
() o SOR BT TP AT SR . A ST BRI — B -1 FaciiREAR,. Turbo
C SCPFF A2 e 4 P sl FE B AT

o M rdstr (). wristr (). rdfstr(y f wrtfste () B4R 0 EHCER B, B
wii H TurboC 1121y fgets(). fputs(). viscanf() 0 viprinef (). 3 FLBE AT dE M X
AE i B RO FE TSR ILR A (I, I AR

int rdstr{char *str, int n, int h};
int wrtstrichar tatr, int h):

int rdfstr(int h, char *format, ...J);
int wrtfatr{int h, char *format, ...};
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S XS BTN, RN —F W RRRA/MIT U F R R R
B, %5, mBEERE-IXEXH. —REEXHFRERASHPHRCHRAN. 5K
Turbo C X% &4 R R, Eﬂﬁﬁﬁf‘m‘f 4 iobytes () i”]#ﬂﬁﬁﬁ'ﬁﬁ O T OR o)
53,

rdstr() REFCGHHMEE 0. WMEEMER -1, wrstr() RER fpus() XNEHRH>—
B, BEBREEATH, REEERA-1, REM viscanf() HEBS—R. rdstr() &
B NGB B, SR E -1, wristr) RECEEIIS TR, S banE
@1, EW5H viprintf () XFEH ML

FHF, —4EeiEE— TR BEREITES .

/t
Formstted file 1/0 using file toolkit (filex8.

i&:at link with: popup.obj, mouse.obj, sayerr.obj, fileio.obj

tinclude <stdio.h>
#include "popup.h*
#include "fileio.hv
. main(} {
int £, nb, age = 30;

/* Must have this to initialize windows */
-f* High level file I/O header *f

im'.t. win{); I/ Muat ﬁlﬂl}'a do this Ffirst *f
inic _filea{); /* Than remenber to initialize the file table +/
/* Nota thal we are Opening for text file access ¥/
if ((f = openfile("mysil,. dat™, *wit”, sizeof (char)}} le -1 ¢
nb = wrtfarr{f, "Sally is %d vear= old\n", age;
mprintf {"The rumber of characters written is %di\r\n".nb);
closefile(f);

Listing 5.1 Soimt:e code for the header file "fileic.h"

/* File 1/0 teclkit header file ({fileixz.h) */ _
#define inbytes(port,ree,d,nr}  icbytes (port, rec,d.nr,0)
fdefine outhytes{port,rec,d,nr} iobyres{port,rec,d,nr,l)
$define MAXFILES 20 '
typedef struct fh struct |
FILE *£fp;
char *name;
int recsize;
] file_entry:
extern file entry ft{}; /* our record and error reporting f:l.la table */
extern void init_files(veid);
extern int get _file data{int h, FILE **f, char **fname, mt *racaize} ;
axtarn int openfila(char *fnama, char “access type int recsize);
axrern int closefilaf{int hi:
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extern long moveposi{int h, long recno, int smods);

axtern int icbytes{int h, leng recno, unasignad char *d, int nr, int iodiz):
axtern int rdstr(char *atr, int n, int h);

axtern int wrrstr{char *atr, int h): "

axtern int rdfstr{int h, char *format, ...}

axtern int wrtfstr{int h, char *format, ...):

Listing 5.2 Source code for the file "fileio.c” s

)*i**il*t**i**ﬁ**i*i.****iﬁt*t**i*****t*t***i*t******t*iﬁ*‘*****ﬁ*****
*r Fila I/0 toolkit (fileic.c)

pttt*itt*t*i*tt**t***t*ttttt**ﬁt*i**t*t*lt*ﬁt*ttﬁii*t*t***t***tttﬁiii{
#include <string.h>
tinclude <alloc.h>
finclude <stdio.h>
#include "popup.h” :
#include "fileio.h" :
file antry ft[MAXFILES]; /* our record and error reporting file table */
static char unknownfilel[] = ™unknown file"; /* use in error measages i/
static char iowstr[] = “writing";
static char iorstr[] = "reading":
/* intemal functions */
static int add file(FILE *f, char *n, int recslze);
atatic wvoid rmv_file{int h);
static int valid indax{int h):
void init_files {void)
/* Initializes file table for high level file ifo. */
{
int h;
for {h=0; h<MAXFILES: ht+) {
ft[h].fp = NULL; /* initialize file entry LT
£e[(b] .name = NUTL: ' '
}
add file({stdin, "atdin", 1); /% set up default file handles *;
add file(stdout, "astdout™,1}; /* for charactar leval access %/
add file (stderr, "stdarr”, 1);
add file{stdayx, "stdaux”, 1)
add_file (stdpmm, "stdprn", 1) ;
}
static int add file{FIIE *f, char *n, int recsize)
/* Searches for an open entry in the file table and stores
the FILE pointer along with the file pame and record size.
Reports an error if not enocugh room in the table, and returns ~1.
If no etror, the position in the file table is returned.
x/

~

int h; .
/* search for open entry */
for (h=0; (h<MAXFILES) && (fr[h).fp != NULL}; hve);
if (h == MAXFILES) |
sayerr (SERR, "Fila tabie full\z\n™);

return -1;
}
ft[h).fp = £; /* aet FILE pointer ¥4
ft.(hj.rame = strdup(n); /* allocate and copy file name */
- ft[h].recsize = recsize; /* set the xecord size xf

return h;
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}
static void mv_file(int h)
/* Removes entry h from the file table by setting the file handle

to NJLL, and freseing up tha space allocatad for ths name., The -

racaize 18 alan set to zero.
*/
{
ft(h).fp = WOLL;
freoe{fr{h] .name) ;"
fefh).recaize = O;
]
static int valid index{int h) :

/* Retums 1 if b pointa to an axisting file entzy, else retumns Q.
{

if (h>=0) ¢& (h < MAXFILES) && (ftf(h].fp J= WOLL}} {
return 1:
1

«loe
n.y:rx [SERR, "Illedal file index Sdir\n",h); .
- return 0;
1
L\t get_file data{int h, FILE **£, char *‘fname, int *recsize}
/+ Seas if handle h is an opened file. If 50, the FILE pointer,
the file name, and record size are returned. If the entry is
empty, the file pointer is set to NULL, the file name i3 set to,
*unknown®, and the recsize to zerc. A -1 is raturned as an
arror indicator, slse a zero is. '
1/
{

if {lvalid index{h)) rveturn -1;
if ((*f = ft[h].fp} == NOULL) |
sfname = unknowniile;
sracsize = 0;
retum -1;
' .
elsa {
tfname = rt(h].name;
*racgize = ftih) .rqcsiu:
return O;
}
l‘nt openfile (char *fname, char *access_type, int recsize)
/e
Opans/creates a file with given access type and record size,
The PILE pointer, filename, and record size are stored internally
for convanient errcr handling and record I/O purposes.
Retumms the new tabla entry positicn, or -1 if an error occurs.
t/ .

FILE *£;

if {[f = fopen{fnams, access_type)} == NULL) {
sayerr (FERR, "ts\r\n", fname} ;
return ~1;

}

else {
return add file(f, fname, recsize}:
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i
}
int closefilae{int h)
/i
Closes fila h (as indaxed by the fils table)}, and removes it from
the file table. Returmns -1 if an error occurred, else 0.

If h is cut of bounds, an erzor is reported, and a -1 is returned.
.y

if {lvalid index(h)} return -1;
if (fclose(ftin].fp} == -1} {
sayery (FERR, "%d - As\r\n", ft[h].fp, ft[h].name);

return -1;
}
ow_filefh);
raturn O;

}
long movepos (int h, long recno, int smoow)

* '

Movas the fila pointer to the record offset recno, using seek moda
smode, {which should be either SEEK_SET, SEEK_CUR, or SEEK END) .
Returns ~1 and reports if there's an error, else it returns

the new record position. .

The recno is miltiplied by the record size to get the true byte
positien in the file, (ignoring any newline translations in text
moda) .

w/ :

long newpos;

if (lvalid_index(h}} retumn -1;

newpes = recnc * ft[h].recsize;

if ({newpos = faeek(ft[h].fp,newpos,smode)) = -1} {
gayerr (FERR, "file: ta\r\nrscord 3ld\r\n”,ft[h] .name, recno);
return -1; '

}

return newpos / ft[hji.recsize;

int iobytes(int h, long recnc, unsigned char *d, int ar, int iodir)

/*
Reads/writes nr records infout of buffer d at rwcord recno . of file h.
if jodir = 1, it deoes a write, else, it doss a read.
If recno = -1, it means to read/write from the current position.
Retumns -1 if arror, else number of bytes actually moved.
The recno offsert is always from the beginning of the file, {unless
its -1, which means current position}.

=/

unsigned int recamovaed;
char *iodiratr:
long savepos;
if (lwvalid index(h)) return -1;
/* Always do a gaek, so that fread() and fwrita{) work proparly. */
/* Elther meek to current record, ¢r to specified one. */
if {(recnc == -1} {
if {movepoa(h, CL, SEEK CUR) == -1L} return -1:
1
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alse {
if (moveposa(h, recno, SEEK_SET) == -1L} return -1:
}
Fi
Usa the following as a part of a work arcund for a bug in
soma older versions of Turko C. Must save the current
position so we can use it as a reference.
savepcs = ftell {(ft[h].fp};
*/
if {iodir == 1} {
recsmoved = fwrite(d, ft[hl.recsize,nr, ft[hj.2p);
}
alse |
recsmoved = freadid, ft(h].recsize.nr,ft[hl.fp);
}
if (recsmoved == -1) {
if {iodir == 1) iodirsty = jowstr: elae iodirstr = iorstr;
sayerr (FERR, "%s $s\rinpos'n %ld\r\n", iodirstr,ft[h].name, recna):
return -1; : '
.}
elae |
I*
Use tha following as a wozk arocund for a bug in some olderx
versions of Turbo C. Must move the stream pointer to
proper positicn.
savepos += recamoved * £t [h].recaize; ,
if (moveposth, savepos, SEFK SET) = -1L} return -1;
*/
}
return recsmoved;

}

int rdstr(char *str, int a, int h)

/* Raads a string from file h by calling fgeta(). Unlike fgets ()
it doss a seek to the current position first to properly
maintain the file uffer. Returns 0 if succesaful, ctherwise a -1.

*/

{ -,

if (tvalid index(h}) retum -1;

/* Seek to current position so buffer is maintained properly.
NOTE: For soms versions of Turbo C 1.5 and older thisz does
not work correctly. Contact Borland for update.

*/

if (movepos{h, 0, SEEK CUR) == -1I} return -1;

if |fgeta{str, n, ft[h].fp) == NULL) return -1

return 0; /* succassfyl */

}

int wrtstrichar *str, int L;

/* Writes a string to file h by calling fputs(). Unlike fputs()
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it doas a seak to the current pasition first to properly

maintain the file buffer. Returns the last character written

if successful, otherwise a -1. :
*/
{

int ¢; .

if (ivalid_index(h}} return -1;

f* Seek to currenc pos:.;im sc buffer is maintained proparly.
NOTE: For some versions of Turbo C 1.5 and older this does
not work correctly Contaci Borland !pr update.

*/

if (movepos(h, 0, SEEK c:bru = ~1L) return -1;

if {{c = fputs{str, f- [h] tp)) == EUF) retum -1:;

return c; /* sucmasfuil L7
}
int rdfistr{int h, char *format, ...)
/* Reads a formatted string from file h at current posn.
* If an errcr occurs a -1 is returned, else the number of fislds
* gcanned is returned.
*/
{

va_list arg ptr;

int -;

if {lvalid index(h}) return -1;

/* Seak to current position 80 buffer is maintained properly.
ROTE: For some versions of Turbo € 1.5 and older this doas
not work correctly. '‘Contact Borland for update.

Ly ’

if (movepos{h, 0, SEEK GUR) w= -1L) retumn -1;

va_start (arg ptx, fomat) ; '

¢ = vfscanf {ft[h].fp. format, arg__ptr.),

va_endlarg ptr);

if {ferror(ftfh].fp} || feof(ft(h].fp}) {
sayerr (FEFR, "scanning ¥s\r\n”, ft[h].nems);
clearerr{f:[h}.fp}:
return -1;

}

ratum a; *

} .
int wetfstr{int h, char *format, ...}
/* Writes a formatted strifig-from file h at curpent position,
* If an errox cccurs a -1 is returned, else the numker of bytes
* printed is returned.
*/
{

va_list arg ptr;

int e;

if (lvalid indexch)) xetum -1;

—121—



~122—

/* Saek to curzent position so buffer is maintained properly.
NOE: Fur some versions of Turbe C 1.5 and older this does
not work correct}y. Contact Borland for updatae.

~/ )

if {moveyus(h, 0, SEEK CUR) == -1L) return -1;

va_start(a.g ptr, format):

e = viprintt (ft[h].fp, format, arg ptrl;

va_and (arg_ptx}; "

if (ferror(ft(h).fp} || feof (ft(h]).Lp)) {
sayarr (FERR, *printing to $s\r\n", f£t[h].nume);

clearerr{ft[h).fp);
retum -1;
}

return a;



FRNE BREUE

A B S I R R, XSRS Turbo C B BIMEN R, %
A e DL ) R BB IR R R S SE BHE S P R RS I R E R B Sy, W — R
HRT. BRI SR BN AR TR, BoRER T, FAMETH
REFREAS, THAKS 0, AR RIUFRERRFRHORBR, ERM %2
SR BRI R, BERRE AR R, 5B BRE A, ARATRA.

PLr = str + indax;

BEIE N BERIAAE. IBRFHES, RETH.
index = (unsigned int) (ptr - str};

6.1 FE stropsl.c | )
W 6.1 F 62 BRT EERS Turbo C HRBHMKREE RA BT RFHE—

P, X B B SH A RSO EN .
% —ARPE piinsert, TE—TFRIEA DR, ERRHM:
vold pt_insert (char* ptr, char* substr)

EIH SRS H FBEALBERFNNIL, ETEAYERBNENEE. BE—M
M B, RURAET AR EBA N RERBHIFABA TS, BRSO TRFE-F
2B MRS TR AN FR T, MKEMA memmove BT HRIRTEH
A THE, ML pt-insert TR T, AT HRTHEAITRR

/% program to demonstrate string insertion
using pt_insert{} in library "stropsl.h™ */
#inelude <stdio.h>
finclude <string.h>
#include <stropsl.h>
#include “"conia.h"
main{}
£
' char strlf{dl], str2[4l];
int index, laen:
elracr() ;
printf{™ 0123456789012345676901234567890123456/850\n") ;
printf (" 1 2 B LAS A
printf ("Enter a string —> "}; '
gqeta(strl};
printf{"\nEnter string to be inserted -> ");
gets{strl); .
lean » strlen(strl);
do { .
printf (“\nEnter leecaticn @ "};
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scanf "¥d*, &indax);
PLintf ("\n*);
} while (index >= len}:
pt_insert (strl + indax, str2);
printf ("\nThe string is now '%$s'", strl);
} .

pt—overwrite BB TRNE — . WANETHELTHERY, My Ba
BEARTANTH, BRBPAWTF void pr_overvrite(char* per, chart substr)
R BLE RN, WG PR —PFREIRE, iR pi-overwrite &
HIT{E. TERB TR '
/* program to demonstrate overwriting string characters.
using pt_overwrite{) in library "stropsl.h" */
tinclude <stdio.h> o
#include <string.b>
¢include <stropsl.h>
#includs "conic.h*
main{)
{ , _
char strl[41}, str2{4l]);
int index, len:
clrseri); . . .
printf (-  01234567890123456789012345678901234567890\n") ;
printf( o 2 3 aam
printf ("Enter a stiing => *);
gets (st ; o _ _
printf(™\nEnter overwriting string -> "};
gets(str2);
len = strlen(stxl);
do {
printf ("\nEnter- location : %);
scanf ("3d”, &indax);
printf ("\n*}; -
.} while (index >= len);
pt_overwrite(strl + indax, str2};
printf ("\nThs string is now '%a'"“, atrxl);
}

. pt-delete MBS T B {54 M EROH R RERTH, RECHRBEER:

void pt_delete(char* ptr, unsigned iat cnunt:l_

10 SR R I <2 A B9 T RS LU B B K R AL ﬂﬂ*ﬁfﬁﬁﬁﬁﬁﬂiéﬂﬂn RN
SRR TR RS NKERBEMGRNES. Hik ptdelete BT, THETEM

BE /* progiam To demonstrate deleting string characte_r_g't_.
using pt_delste{} in library “stropsl.h” */
tinclude <atdio.h>
#include <string.h>
#include <stropsl.h>
#include "conio.h®
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main(}

char strl[41};
int count, indax, len:

clrser();

printfi{” 01234561@90123456189012345678901234567890\n“};
printg(* 1 2 3 \n");
printf (*Enter a suring -> *); '
gets(stri); :

pzintf ("\nEnter the numbsr of characters to delete : “);
scanf ("vd", &count);
len = stzlen{atrl);
de { -
printf {"\nEnter location : "};

scanf ("3d®, &index);

printe ("\n");
} while (index >= len};
pt_dalete(stxl + index, count);:
printf{("\nThe string is now "%s'", strl};

pt-replace—str B EUEIM— 8 5 — BB IRIEEHN TR, BEHIRH:
int pt_replace str{char* ptz,

chart find,

char* replacse,

unsigned int freq)

TR RN R HEEEE., BREATHRPHIEABILTEG. CXRER
T, BARBEAN, FHERBRAFB RGBS, X4 ptreplace—str ¥ R AT
@it it By pt—insert %1 pt—delete BR4X. WA Turbo C strstr BAR%, ERMILEHH
1AM AR Bt BORE -1, R pt-replace—str ERE T, AIHETHNE
FE: /* program to demenstrate tranzlating string characters
using pt_replace stri} in library "stropsl.h"™ */
tinclude <stdio.h>
$include <string.h>
finclude <stropsl.h>
tinclude "conic.h
main{}
{
char stri{d4l], find[41)], replace[dl};
int ecount = 1;
clracri);
printf ("Enter a atring ->» "};
gets (atrl}; o
printf ("\nEnter the string to find —> Y);
geta{find}; '
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printf{"\nEnter the string to replace > *);
gats {replaca) ;

pt_replace_str(strl, find, replace, count};
printf ("\nThe string is now 's'", serl);

repeat—str Ji F UL S EH Mk RS AR 8, RIERH M.

void repeat str{c.haz* sty har* pattern, int num)

PRI R AR — %ﬁ%ﬁmmﬁﬁﬁmﬁﬁw$ﬁA.wﬁ,ﬂﬁﬁ%ﬁﬁﬁ#

tinclude <stdio.h> -

$include <string.h>

#include "stropsl.h"

main ()

{
char str(8l] = “Ada Byron*;
void pt_insert (char*, char*);
void pt_delete(char*, unsigned int);
puts{"0123456789| 123456789 123456785 ™) ;
puts(acr) ;
pt_insert (str+3, " Augusta");
puts (scr) ;
pt_replace str(str, "Ada", "Lady",1);
puts{str);
pt_delete {str+5, strlen ("Angusta ")) :
putsistr}

P

BT, FE LRI T FI0E:

0123456789 123456?89 1123456789
Ada Byren
Ada Augmsta dyrop
Lady Augusta Byron
Lady Byxron
6.2 PFEstrops2.C . _
FETRERRERACIMe4 ., CAHIELZHRAK, EfIBPEARERFK
St XEBRI A RECH — RO 25 A AU RO B it 28 .
BT BEWE pos—str, ERGENTEFRIAFH, E- 1B RRE-FROE
—AHE. HRBE R ST R
int pos_strichurt str, char* substr, unsigned int start_index)
AR FVC R R R P, R strien 4b, RPN EBRAEBRTIEM MY PR,
L] R AT AR 4 P R . MR pos—str BRTHE, HETHRRE:

/* program to demonstrate locating substrings
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using pos_stz() in library "strops2.h® ¥/
finclude <stdio.h>
#include <string.h>
#include <stropsz.h>
tincluda "conio.h®
main {}
{
char strl(41)], find[41]);
int start, len;
clracri();
printf (" 01234567890123456789012345678901234567850\n") ;
priptf {" i 2 3 $\n=};
printf ("Enter a string -> "};
gets(strl};
printf ("\nEnter the =tring to find -> "}:
gats (find);
len = strlen(strl);
do {
printf {("\nEntsr number of characters to skip : *);
scanf (*%d", Lstart):
} while (start « 1 || start >= len);
printf {*\nThe substring matches at char 3d",
pos_stristrl, find, start)};

} _ .
e& 3 Pos—str2 4175 pos—str [p]FEAY{E S, BIEA Turbo C EEPRY sursir R, %

R B ULIA Y int pos_str2(char* str, char* substr, unsianed int start_index)

strstr SRR 4G 100 B A 1 A0 T550 (RAUVELARBIRGE R NULL). %ok 80
REGER T NULL #51, WRAR, WIBFE NULL #HeHER SR SR 2,
pos-char FHM — B MR TR EM— B, FR—METLRMNE K

B, SR N int pes char(char* str, char ch, int start_index)

KRB T LR — T R B F RSB R PSR RN LA for Fi5F. MR K
PIPCAE, MB&ER-1. FiR9 pos—char Lk LIE, o[ %[BT 385

/* program to demonstrate locating characters
using pos_char() in library “strops?.h* */
tinclude <stdio.h>
$#include <string.h>
#include <strops2.h>
#include "conio.h"
main ()
{
char stxl[4l), find;
int start, len;
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elrsex();

printf (" 01234367 390123455_189012345678_90123‘567590 \ﬁ"} ;
printf{® i 1 2 .3 “4\n");
printf (“Enter a string -> ¥); '

geta(stri;;

prine” "\nEnter the character to find -> "};
fin: - getche(};
len = strlen(strl)-
printf("\n");
do { :
printf (“\nEnter number of characters to skip : ");
scanf (*d*, &start);
)} while (start < 1 |{ start > len}:
printf{“\nThe character matches at &rinq char %d*,
pos_har(strl, find, start}}; - -
} . _
in—insert MPA— T BPHEENBEA-TTHR, 5 pt—insert AFMAHL, in—in
sert A — T B RHEARSIFR MR, ZRBHIRH A:

void in_insert (char* str, char* substr, unsigned int index)

% R B FR B KA |

LESHER R~ AR EFE (0, £2PTRAZN). FREABRSIFHEN
Ly | |

LRIHERAS RERANREMEL LR, EXHBET. RIERER. #E
FHRBMARRRRN, HUH in—insert M T, HETENRF:

/* program to demonstrate string insertion
using in_inserr() in library “strops2.h® */

#include <stdio.h>

#include <string.h>

#include <strops2.h>

$includa "conic.h®

main)

{ : g

 char stri[4l], stz2(dl);

int index, len;

clrescr{): L

printf(” 0123456?89012345518901&3{56‘!8901 234567890\n"} ;

printt (® o o2 3 . 4\a");

. printf ("Enter a string -> "}; o

gets(atrl);

printf ("\nEnter string to be inserted ~> ¥);

gets{str2); '

lan = strlen{strl);

do { -

printf ("\nEnter location : "):

scanf {*3d", &index);

printf {("\n"};
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} while (inde' >= len};

in_insert (strl, str2, index};

printf ("\nThe string is now ‘'%a’'", strl};
} .
in—overwrite BEE—EENFAVER S —THRE B, KRBT RN,

void in_overwrite {char* str, char* substr, unsigned int index)

ATEAEF-TRNFE T BURLIRAAANT R, SRETHNBRN / X8
HUES| RN, WREEHEFESINNBARERFZI, WB-AHRSRBTE -
'/I\B‘J}:ﬁ ok in—overwrite EEEEM, TEETEMNERRF:

i* program to demn.strate cverwriting string cnaracters
using in_overwrite() in library "strops2.h" */
#include <atdio.h>
t#include <string.h>
#include <strops2.h>
#include "conio.h”
main()
{ .
char strlf4l], str2[41);
int index, len;
clracr{); _
printf (" 0123456789017 3456789012345678901234567890\n") 7
printf{* . 1 2 - 4\n") ;
printf {"Enter a string -> "}:
getcs(strl);
printf {"\nEntax mmnt..mg str:.nq - W)
gets{str2);
len = strlen(atrl);
do {
printf ("\nEntar locatien : *}:
scanf {"%d", &indax);
printf {"\n"};
¥ while (inoex »= len};
in overwrite(styl, str2,’ index):
printf ("\nThe string is now '%s'", strl);

} .
in—delete AR S DB ERPE P FH. LREBIRTN:

int in_delete(char* str, unsigned int index, unsigned int count)

MRS EFEBERG 2, NEFFEME. NRHTHERSHNE KT A MERN
FHMOSHNKE, WEMREZM. FH in—deleie A TH:

/* program to dammatrate deleting string characters
using in_delete(} in library “strops2.h" %/
#include <stdic.h>
#include <string.h>
#includs <strops2.h>
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tinclude “conio.h”
main{)
{
char strl(41];
int count, index, len;.

cleseri); _ _ .
printf(® U 012345678901234567B9012345678901234567890\n") ;
‘printf (® : 1 2 3 - #\n");
prim:f{"!:nthr a string > "), -

qot.s{st‘.zl}.

printf("\nEnter the mmber of charactars t.o deleu : ")
scanf ("%d”, &count);
len = strlen(strl);
do |
printf ("\nEnter location : ");
scanf ("%d”, &index);
printf ("\n"};
} while (indax »= len);
in_delete(strl, index, count);
print{ ("\nThe string is now '%s'", strl);
}

in—replace—str RBE H TIRTRBHIFN MR HB, LRBHEM b

int in_replace str{char* stz,
chaz* find,
char* replace,
unaigned int start_index,
unsigned int freq)

start—index §ﬁﬁ%ﬂ#ﬁ#ﬁk&ﬁﬁ$ﬁi%‘| (FF B T B 8T i F 2P 50 1)

freq BME L AN ENE AHEH. ﬁﬁ"@ﬁ%ﬁ'ﬁﬂﬁﬁiﬂiﬁﬁﬂﬁﬁﬁﬁﬁﬂ
TEAEEFRIAT in-replace—str el ¥y Hik:

/" program to demonstrate translating string charnc:ors
using in_ replace strt} in 1ibrazy "gtrops2.h" *!
t#include <stdio.h>
#include <string.h>
#inciude <strops2.h>
#ifclude "conio.h*
main ()
{
char stri(d4l}, find{4l], replace{4l];
int start =1, éount = 1;
clracr{);
printf("Enter a string -> "):
gets(atrl); :
princf ("\nEnter the string to find -> "};
gets{find);
printf{"\nEnter the string te replace > “j;
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gets(replace); .
in_replice_stri(strl, find, replacs, start, ceunt);
printf {("\nThe string is mow 'ks'", strl};

! | |
in~pos—mid B— B IHEEF—THEG D FERT KRB N REAAEL &
REBOR I int in_pos_mid{char* stx, unsigned int first, unsigned int jast)

55— 4 BRI P 2 BEUE R UAN — D F R, RSECIERT, M
S — MBI E REOER DS RN, MR BB H L F AT BB EP
KR — W%E—*&ﬁﬂﬁﬁﬁﬁ%%ﬁﬁﬁm%%% FEBYRF LI R
BT

/* program to demonstrace extrécting. at:ing_cl'mractars
using in_pos_mid() in library "strops2.h” */
finclude <stdio.h> . : N
finciude <string.h>
#include <strops2.h>
#include "conio.h”
main ()
{
char strl[dl];
int first, last;
elzscri); : . ’ :
printf (" . 01234567930123456789012345670901 234567850 \n"} ;

pinct {® _ 1l 2 I \n"};
printf ("Enter a string = "};

gets (strl);

do {

printf ("\nEnter Iix:st. c.haract.cr to extract : ");
scanf ("8d", &fizst); '
printf {"\nEnter last character to extract : "};
- scanf ("¥d", &last);
} while {first >= last);
in pos mid(strl, first, last::
printf ("\nThe string is now '4a'", strl):

}
in—count—mid lﬁﬁ[% in—pos—mid R i ik %K. ZHRRG- BB

KT B T E. eRBAR

int in _count.mwid{chaf" str, unsigned int in-dex, unsigned int count)

MP—BEIF TR TS, BEEREER, MIPRE SRk £
BFARFER, B AN IFRFRHZ R, 8 M — it
BBYUNAE R L RPLEFUNTS. FTEOETHES T X RET RS

/* program to demonstrate extracting string chancte.rs

using in_count mid{) in library “strops2.h® */
tinclude <stdic.h>
$include <string.h>
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#{nclude <strops2.h>
finclude “conio.h™
‘main{)
{ .
 char stril4i];
int first, count;
clrsex{): . K .
printf ™ - 012345678901234561890123156?8901234561890\::“} :
printf (¥ - : 1 2 - 3 - 4\n");
printf ("Enter a string -> “);
gets (strl);
do { .
‘printf{("\nInter Iirat:character to extract i "}-
acanf (%", 6£1rst.‘[:
printf {("\nEntsr the number of chaia.. -3 to exctract : "};
scanf ("id", gcount);
} whila {first < 0 || count <= (}:
in_count mid{strl, first, count!;
printf {"\nThe atring is now "%a'", »stri);
}

strops2.C & F =T BHAREHH:
void pad left(char* str, char pad char, int num_chars)
void pad right (char str, char pad_char, int mum chars)
void pad_ends(char* str, char pad chaz, int each_end)

RERBRA— P ERNETHENER @Jm’i‘*R‘J—ﬁFkﬁﬂ.
SBARREMNAR T HN RGN HYK.

void trim left (char* str, char ch)
void trim right (char* atr, char ch)
void trim ends{char* str, char ch}

RSB CUEAE IA IR F AL — B TONE, ok BB LR
FEMERF R NI MR ER— 51 T

#include <stdic.h>

#include "strops2.h"

main ()

i
char str(8l] = "0123456789;
char ¢ = *=";

" void pad ends {char*, char, int);
vold trim ends(char*, char):

pad_ends{stz, c, 3); : o
puts (aex); /% displays "—0123456749-" #/
trim ends({stx, c);

puts(str); /* diasplays "0123456789" */
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63 ~—1TMA: BENARICHMITHR

EH 6.5 A “translan. C"HERE, XMEFE—IITEERAHMIFNN
M, BAXARERT-THEBE T SWHEE, HEEEaBRE T Em, BEXESEN
B4R X ARERS, —MEEAXHE—EE—RFTWHERETHZ —HHSHX
A -

| AR XERER EHEAEERDD <text> D7, HPATH S B4R
XAEADEE.

2B AR ARG UHEREER KO <tex> 7, EPFLAS 18 me
AL A Bk,

IIMFEBUEG CARE P EIEE RO <old text > I < new text > " fl <new
text > B < old text >,

W 6.6 44 BT Turbo Pascal BFH] Turbo C R ABIFRREE XL pas2e.src &Y
R, 57 tanslan.c BIE pas2csre KB ARERBR XM, 1R LU pas2e.sre
MR HRANERES, NEAKEHNNESZRPEE, MEESaINRAXE.
translan.c SEEHBF AR N RRELHEEES, KLU translan.c AR MEFTHRE w4
AL BB ARSI NE SR SORRE,

38 8A translan.c R, B354 6.7 B PRAY Turbo Pascal fi ik irfE R REB A
. B ER R 6.8 B IF&H—RA Pascal M CHERNFRFIH! FRHY
THXEBREHRS 69 . REB/EFE—ANPEAREBZAEZNERFRITH TAER

Listing 6.1 Source code for header file "stropslh”

void pt_insert {char*, char*);

void pt_overwrite(char®, char*);

void pt_delete(char*, unsigned int);

int pt_replace_str{char*, char®, char*, unsigned int};
void repeat str{char¥*, char*, int}:

Listing 6.2 Source code for library file "stropsl.c”

#include <string.h>
void pt_insert (char* ptr, char* substr)
/* insert substring */
{
unsigned int m = strlen{substz);
memmove ( {ptoHm} , phr, strien{ptri+l); /* movae charactar out /
mammove {ptr, substr, m}; /* copy substring */
} _ '
void pt_overwrite{char* ptr, char* substr)
{ .
unsigned int m = strlen{substr)-1;
unisigned int n = strlen(ptr);
unsigned int shift;
shift = (n < m P mo: (mi):
memrove {(ptr, substr, shift);
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I
void pt_delete (char* ptr, WUnsigned int count)
{ ) .
unsigned int n = atrleniptr}; -
1f (count > n) - -
*ptr = '\0'; /* simply truncate string pointer */
alse /* move. characters to overwrite delsted subatring */
marmcrve ([ptr, (ptr+count), n—count+l) ;
I .
int pt_replace str(char* ptx,
char* find,
char* raplace,
unsigned int froqg)

unsigned int findlen = strlen{find):
unsigned int repl strlen = strlen{replace);
unsigned int satzlen = strleniptx}:;
char* match prr;
/ ¥ —————Argument—checking-—m———t /
if {(findlen * satrlen) == Q)
return ~1;
match ptr = stratr(ptr, find);
while ((match ptr != 0) && (freg > 0)) {
f'm atring found »/f
pt_dalete (match ptr, findlen):
/* replace it with new string */
if (repl_stzlen > )
pt_insect (match_ptr, replace};
/* find next matching strings */
match ptr = strstriptr, find):
}
returm 0;
]. .
void repeat strichar® str, char® pattern, int num)
{
while {(num— > Q)
strcat (str, pattern):

}

Listing 6.3 Source code for header file "strops2.h”

int poa str(char#, char*, unsigned int);

int pos str2(char*, char*, unsigned jimt}:

int pos char{char*, char, int};

veid in_insert (char*, char*, unsigned int}:

void in_overwrite{chaz*, char*, unsigned int);

int in _delete(char*, unsigned int, unsignad int);

int in_replace strichar*, char*, char®, unsigned int, unsigned int};
int in_pos mid(char*, unsigned int, unsigned int); ’
int in_ecount_mid (chazr*, unsigned int, unsigned int);

void pad lefr (char*, char, int); '

void pad right (char*, char, int);

void trim laeft (char%, char};

void trim right (char*, char):

void txim_ends {char*, char);
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Listing 8.4 Source code faor string l.ihrlu"y "strops2.c”

#include <string.h>

{

}

{

}
{

int pos str(char* str, char* substr, unsiqned int start index)

int i, 3, k, last;

unsigned int sstrlen = strlen{str);
unsigred int substrlen = strlen (substr);
unsigned char nomatch;

if {({substrlen == 0} || (atart_index >= sstrlen))
return -1;
k= -1;

if (satrlen > substrlen) |
i = start index - 1;
laat = sstrlen - substrlen;
nomatch = 1;
while ((i <= last) && (nomatch == 1)} {
i4+;
if (substr{0] == str{i]} {
k=i;
=1
i+t;
nomatch = 0;
while ({i < substrlen) && (nomatch == o )
~ if (substr{3] == str(i]) {
i+
biad)
}
alse
nomatch = 1:

/* restora index before complete matching was atterptad */

if {(pomatch == 1} {
i=k+1;
ke om =];
} .
} /% if (substr{0] == strli]; */
} /* while ({i <= last} && (nomatch)) */

} /* if (sstrlen > substrlen) */
returm k;

int pox str2(char* str, char* substr, unsigned int start index)

char* ptr;

ptr = =trstr(tstr+start_;ndax}.'subst:i:
Af (por =

ratumn (ptr - sty);

alae

Leturn ~1;:

int pos_char{char* atz, char ch, int start_index)

int k;
unsigned int n = strlen{str);

for (k = start_index; {{*{atrtk} '= ch) L& (k < n)y; Y++):
if {k == pn) :

k = =1:

- P
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}
{

}

int in_delete{char* str, unsigned

{

}

Tetarn k;
1
void in_insext (char* str, char* substr, unsigned int index)
/* insert or appand aubstring */
{ _
unsigned int m = strlen{substr);
unsigned int n = strlaen(str);
if (index < n} { /* invert subatring */
{ int i; .
memmove { (str+index+n) , (str+index), ntl-index] ;
e N {atrdnedm) = *\OY;
for {i = pél-index; i >= 0; i=)
* (sertindex+mti} = * {str+indax+i); 4/
}
mammova { [str+index) , substr, m);
} .
else /* append substring */
mammove { {(str+n) , substr,m+l) ;

void in everwrita(char* str, char' substr, unsigned int index)

unsigned int m = stylen (substr);
unsigned int n = strlen{str};
unsigned int first, shift;
if {index < n} { /* overwrite subatring */
first = index; /* substring index in inside string */
shift = m; /* assume substring doas not go beyond
- and-of-string : t/
if {{index+m} > n}
shift++; /* add one more char count for \O */
}
else { /* appand aubstring */
first = n;
ghift = m + 1;
}

marmove { {stx+firat), substr, shifr});

unsigned int n = strlen(str):
if {index < @ ) index = 0;
if {index < n} {
if ({index+cocunt~1)} >= n) /* truncate string */
strindax] = *\p’;

L

int index, unaigmed int count}

else /* move charactars to overwrite deleted substring */
memmove { (str+index), (str+index+count) , n-index-caunt+1) ;

retum 9; /* no-arror coda */
}
elsa

ratum =l; /* error code */

int in_replace str(char* str,

char* find,

char* replace,

unsigned int start_index,
unsiemed int freg)



unsignad int findlen = strlen(find};
unasigned int repl strlen = strlen(rsplace);
unsigned int sstrlen = strlen{str);
int match pos:
/*—-—-—hrgumnt—checkmg———*/
if { ((findlen * sstrlen} == 0} || {start_index >= satrlen) )
raturn -1;
match posa = pos str{stx, find, 0);
while (match pos > -1 u freq > 0} {
freq—;
/* remove atring found */
in_dalete(str, (unsigned int) mtch_pos, findien);
/* replace it with new string */
if (repl_scrlen > 0} . .
in inasert(str, replace, (unsigned int) match pes);
/* find naxt matching strings */
match pos = pos str{str, find, C);
}
‘return 0;
1
w0t in_pos mid{chat* str, unsigned int first, unsigned int last)
{ .
unsigned int len = Strlm{str):
unsigned count;
if {len == 0 || last < first) /* bad arguments */
return -1; :
if (first > lan} first = len;
if {last > len) last = Jan;
- /* second comparison of first and last valups */
if (firat > last)
return -1;
count = last - first + 1;
if (first > |{
in_delete(str, 0, first);
last -= first; /* adjust value of last */
, /% update len with new string length */
len —= firat;
.
if (last < len)
in_delete(str, {last+l), {len-last)};
raturn 0;
}
int in_count_mid(char* str, unsigned int index, unsigned int count)
i .
unaigned int len = strlen(str);
if {lan — 0O}
return -1:
if {index > len)
center (VERSION, 2);
printf ("\n\n\n");;
do |
printf {"Enter scurce filanams —> ");
gets{infile); printf{"\n");
infile var = fopen(infile, "xt");
if (infile _var == NULL) {
printf{"Cannct opan file %a‘\n\n",infile};
printf ("Exit ? (Y/M) ");
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quit_ch = getche(}; , L
if ({quit_ch == 'Y} || (quig_ch == 'y')}..
exit {0);
printf ("\n"};
! .
} while Lnflle var == N’UI..I.},
do {
printf ("Enter destination f:.le.xama -> "
gets{outfila); printf("\a"); .
outfile var » fopen(outfile, "wt?);
if {outf.:.la var == NULL} {
printf{"Carnot cpen file %a\n\n" outfxla;,
printf ("Exit ? (¥/M) ); e el
quit_ch = getche(); o oo

if ({quit ch = ‘Y’) |] (quit chw=.'y'))
exit {0); ’ . C e

- printf ("\n")
}
} whiie (ocutfile var == NULL}:
de {
printf("The default script filuname is %s\n", acript);
prmtf{"znter scnpt filename ol
printf ("press [Enter] for default} -> “};. N
gets{genstr); printf(™\a™);
if {strlen(genstr) != 0} { T
atropy (script, genstr}
use same script = FALSE; -
l , . : . - e
elae L - :
usa same script « TROUE;
script_var = fopen{script, "rt“);
if (script var == NOLL} .
printf{"Cannot opan file %s\n\n",scrz_pti,
pr:l.m.f(“E‘.nr_ ? {Y:’N} “}; .

if {(q-.:it__ch = Y7 1 (quis_gh = 'y)})
exit {0) ; '

prictf (M\n");
't
} while .(script_var == NULL};
if (have read script == FALSE |
use same script = FATSEY |
printf("Reading and processing the script file ..
num seript = 8; /* initialize script l.ine counter*/
whirie ((! feof{script_var}) &4
(num_seripr < {MAX SCRIPT LINDS- 4}1} {
fgets {yenstr, 80, 3cr1ptqyar},

yet seript{genstr, &script lines[pum script], &S

if {ok == TRUE) num script++;
F : .
have read ascripr = TRUZ;
printf {"wn");

Jolceaiscript var};
if f{mam_seript > O}

wnile [!feof{infile var}} {
' Igets(line, 80, :infile var);

38—
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}
int

if (atrlen(line) > 0} {
for {i = 0; i < num script; i++)
switch (seript_lines(i}.op_char) {
casa 'D':
delstr (line, script lines[i].drext):;
break; :
casze 'K':
kilstr{line, script lines{i].dtext};
break; .
case 'R': ]
translate(line, script lines[i].dtext};
break;
]
1
printf ("$3", line} ;
fprintf {outfila var,"%s”, lina};
1 .
fclose{infile var);
felose (putfile var};
} ]
printf {"\n"}; ' .
printf ("Want to process more filea? (Y/N) "};
go_on = getche(); I

} while {!(go_on != 'Y' |{ qgo_on == ‘y'});

center (char* strng, byte line_ num)

/* center atring on specified line */

Tt

}

gotoxy (30 - strlen(strmg} / 2,line num);
print £ ("%a", stmyg)

int get_script {char* atrng,

stoct script'.__crfd *script_line,
boolean *good line)

/* parse string inte script commands */

{

char ch;
. byte indexl, index2, index3;
STRING stx0;
ch = *strng;
i1f {ch >= 'a' g& ch <= 'z') ch += ‘X' = 'at;
*good line = FALSE;
if (ch == D' || ch == *K' || ¢<h = 'R') {
script_line->op_chaxr = ch; -
indaxl = pos_char{strng, '|', 0):
if {indexi > =1} {
index2 = pos char(atmg, ‘|, indexi + 1);
if {index2 > -1} { ) '
strepy (script_line->dtext, strng):
in _pca_midtacript_linc-)dtoxt, indexl+l, index2~1} ;
*gqood line = TRUE; ' .
if {ch == 'R'} { .
index3 = pos_char{strng, °*|', index2+l):
if (index3 > -1} {
stropy {strQ, stong) s
strcat (script line->dtext,”|"):
in pos_mid{strl, index2+] . indax3-1);
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streat (script_line->dtext, str0):
}
" else
*good line = FALSE;

}
}
int delstrichar* strng, char* substr)
/* tdalete substring from string. ca=e sensitive. *./
£
int i;
unsi¢gned int len = strlaen (substr);
i = pos str(strng, substr, 0}:
while (i > -1) {
in delete(sting, i, len}:
i = pos stristmg, subatr, 0);
}
]
int kilstr{char* strng, char* substr)
t /% dalete substring from string. case insensitiva., */
{
int i:
unaigned int len = strlen(subatr}:
"STRING streopy;
stropy (strcopy, strmg):
/* convert both string copy and substring to uppercass */
strupr (streopy) ; ’
atrupr (substr) ;
i = pos_str(strcopy, substr, 0);
while (i > -1} {
in delate(strng, i, len}; /* delete from argument */
in delete(strcopy, i, len); /* delete from copy */
i = pos_str{strcopy, substx, 0);
}
1
int translate(char* strng, char* pattern)
/* replace a substring with another */
{ K
unaigned int findlen, replen:
o i
STRING find, replace;
i = poa_char(pattern,'|*',0);
stxcpy (find, pattern);
In deleta{find,i,strlen(pattern}-i);
strepy (replace,pattarn);
in delete(replace,0,i+1);
firddlen = strlen(find);
replen = stylen(replace);
i = pos_str{strng, find, 0);
while {i » ~1) {
in delete(strng, i, findlen};
in_insert (sting, replace, i}:
i = pos stristrng, find, itreplentl});
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Listing 6.6 Contents of file "pas2c.sxc”

|Tarbe Pascal|C|
F{*1/*)

RETAL

i*) 1/

LYI*/1

|BEGING { |
FEND{ } |
IFONCTION | void;
|PROCEDURE | vorid |
| THEN/|

1091

oy DM EDNGDTD

indax = lan;
if {({index + count) > lan)
count = len - index + 1:
if {index > 0y {
in_delete(str, 0, index).
/* update len with new atring leangth *,
lan — index;
!
if {count < lan})
in_delete(str, count, (len-count+l));
retumn 0;
}
void pad_left (char* str, char pad char, int nnw chars}
( .
char pad str{dl]:
memset {pad_str, pad char, num chars);
pad str{num chars] = °\0';
in_insert (str, pad str, 0};
}
void pad_right (char* str, char pad _char, int num chars)
{ -
char pad_strld4l]:
memset (pagd str, pad char, mum chars);
pad _str(num chara] = N0t ’
in_insert{str, pad str, strlen{str}+l);
) .
void trim left (char* str, char c¢h)
{
int i, count = ; :
for (i » 07 ( {*(str+i) t= '\0°) && (*(strti) == ch) ); 1i+#
count+; | : '
in_delete{str, 0, count);
1 .
void trim right (char* atz, chax ch)
{
int i, count = 0O;
unsigned int len = strlen(str):
for (i = lan-1; ( (i >= 0) && (*(str+i) == ch) }; i-)
count++; . '
stx{len-count] = '\0’';
l -
void trim ends (char* atr, char ch)
{
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tr:i.m_\lcf&:{utr. ch};
trim right {stx, ch);

Listing 6.5 Source code for the application "!:ahslan.c"

P o o

C file that manipulates text in a. set of files.

Two f£iles are involved: the file containing the names of

the processed files, and the script file conu.u:ing the
oporat:.ons tc be parformed on esach fila.

" If tha output filenams is omitted, the nanipulatod text is
sent back to the input file.

The script file contains the following patterns:

D |<text>| <ms case sensitive deletion of <text>

K j<taxt>f <== case insensitive deletion of <texc>

R |<old taxt>|<naw taxt>! replace <old text> with <new text>

xf
fincluda <stdio. h>
#include “conio.h*

* binclude “scring.h®

pinclude "scrops2.h”

ddefine TITLE "MULTI-FILE TEXT MANIPULATION"
#define VERSION "Version 1.0%

#define DEFAULT SCRIPT_FILE ™PAS2C.SRC™
#define MAN_SCRIPT_LINES 45

;. typadaf char S'IRIMESI].

typedaf unsjigned int word;

typadaef unsigned char byte;
. erum bocleans { FALSE, TRUE }
typedef enum boclsans boolean

astruct script_omd {

char op_chax;
- STRING dtext;
¥: '

main ()

{

FILE *infile var, *outfile_vam *scxipt var;
STRING infile, outfile, scxipt;
STRING line, gnmtr.
struct script_omd script 1m¢-[mx SCRIPT_LINES]:
word num sctipt, 1)
char go_on, quit_ch: :
hoolean ok, use _same script., have_read script.
go_on = 'Y';
screpy (scripk, DEE'AUL‘I' SCRIPT FILE}:
have read script = FALSE;
do {
clrsex();
center (TITLE, 1) !

+
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R (REPEATIdol -

R jclracrliciracri)] -

R |clrealicireol(}|

R [ClrScx|alrs~rii|

R [FOR|for|

R ISR

R = =

R |:=|=]

R |WRITEIN (lpwintf{"\n |
R |WRITE(lprintf{]| -
R l!RE?-DLE(Iscanf{“%;

R JREAD(|scanf{"%|

n 1"“[

R |WRITEIN|printf("\n"};|
R |UNTIL|while not|

R {<]!=]

R [NOTI!|

R |AND|&&|

R |WORD)word|

R} OR | i1}

R |IF|if]|

R |ELSE|elas|

R |CASE|switch]

R {WHILE|while|

R |T0{; <=]

R |[Length(|strlen{|

R JY:tH1

iﬁﬁng’ 6.7 Sample Turbo Pascal program used as an input for the "translan.c”

PROGRAM SIEVE_TESY;
CONST aize = 7000; -
. MAX_TTER = 100;
- VAR i, prime, k. count, iter : INTEGER;
flags : ARRAY [0..size) OF BOOLEAN;" r
BEGIN *
WRITELN ('START ', MAX ITER, ' iterATIONS"),
FOR iter := 1 T0 MAX_ITER DO BEGIN
count = O;
FOR L := 0 TO size DO flaga[i} := TRUE:
FOR i t= 0 TO size DO :
IF flags{i] THEN BEGIN
Prime =k + Xk + 3: .
k =X + prime;
WHILE k <= 3ize DO BEGIMN
flags(i] := FALSE;
k := k + prime
END;
cuunt = count + 1
END;
END; .
WRITEIN (*G,count, * primeS');
END.

Listing 6.8 Sample listing emitted by the TRANSLAN.C program
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PROGRAM SIEVE TEST;
CONST size == 7000;
MAX ITER == 100;
VAR i, prims, k, count, itar : INTEGER;
flags : ARRAY [0..3ize] OF BOOLEAN;
{ )
printf ("\n "START ",MAX ITER," iterATICNS");
for iter = 1 ; <= MAX ITER {
count = 02 '
for { m 0 ; <= gize flags(i] = TRUE:
for i m 0 ; <m nize
if flags{i) |
prime = k + k + 3;
k = k + prime;
whila k <= nize |
flaga(i] = FALSE;
k =k + prime
}; Ty
count = count + 1
1;
}:
printf({"\n ~G,count,™ primas"};

}.

*/. |

Listing 6.9 Manually-edited C program based on the listing emitted by the'
. "translan.” program

/* Sieve test program v/
#include <stdio.h>
fdefine size 7001
#define MAX ITER 100
#define TRIUE 1
fdafine FAISE 0
main ()
{ .
int i, prime, k, count, iter:
" unsigned char flags[sizas];
printf ("START %d iterATIONS\n~ ,MAX_ITER);
for (iter = 0 ; iter < MAX_ITER; itex+) |
count = 0; '
for (1 = @; k < size; ki+t)
flags{i] = TRUE; —
for (i = O; X < aize; k++} {
if (flags([i]) == 1) {
prime = X + k + 3;
k =k + prime;
while {(k <= sixe}
flage(l] = FALSE;
k 4= prims;
}
count+;

}

} .
printf ("\n\007%d primeS\n",count);
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FLtE REBEHAAFTEREAR

A BB RL BN RAENEENA, BEESHZAEAFE—15
SRRAARRYT. EXTERT, HiTHRRNEIEHEAR. BUSRHEENS. K
Pt ERE, BRAREFANERAY YHASBY, BFEEABTHATANNEIE
st bR RE,

MR T C ZHEEN BASIC, Wir) e REBRN—FERRZ C EHLRR,
Bt B TR AR TS ARIE. IR SN M LIRS ENET RS
M EG g, ABREATZET, E-PEANERZS, XaSEREHD. ERT
B A4 AR 200 PO AR 4 A TR S S LU SRR, B ARt A,

GRERB R —RERXEREN %, MALSKFLE, KEED—HEHARF
BASIC RAULHIRH B —m ik, KRFRNE—HANRLHEHES, RS
REBXR B H . B MEADEAE, XUEM B Y HShCHE,

EHRURNABBH—FHEECSERETE, CRELEHNY, SBHSHE null
() ¥R (REHoxoo0). BESHRIEAZAIERERR. HTHIASBK, KAHS
HBIRTFH. N—FEASREANETNC. TEREMEEN. B_ATERERE
PR BT BB AR (Fim, BROBHER). Bl oxoo (BFH) HWENK
ﬂﬁﬁ%ﬂﬁﬁﬁ?ﬁ B CRENFESREBTSERERHNF Y RBE, #B
=, WARREREEMER, RUH— 1 REE— $%mw EMBEEBHEEPE
H. XEEEHEHREREREE,

BMER B XS @, CMHE— %iﬁaﬁTEﬁzﬁﬁtﬁ~#ﬁﬁﬁa.ﬁuE
EREH, Bk —SREATFHERTANERREHN, RITENDNES DML
BRI, u¢ﬁﬂm%gﬁmmef%0¢ﬁEM$ TATREMNN C 4N

struct turbo _pascal_string |
unsigned char currlen;
unaigned char data[MAXSIZE);
H

£ Turbo Pascal h, MMMk HRERFRNEHHEERE. B RB—BEM.
RERHKLEMTTHARAE, BR, AWARN EAREANWE-PFTR, 5
LARREE 255 DFREK, B, BARETAA (MROKE) LAERBEMEIRE. FL
03X INERE MR R, B R,

s BASIC i FFISHN S M AT EN0$:

struct basic string {

unsigned int dimlen;

unsigned int currlen;

unsigned char data[CURRDIMSIZE]:
IH
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SCFREE T A0 64K 2 ZORE, SEE B FRNAREDT RN, MR TLIE
., dimlen MiftR MATA M FHH, TG currlen BUSF W MR RBTKIE, AN
RBERETEZ— BHENERETUREEKE (48, BWE6K), AR
CERE AR B eh B R R R,

7.1 EhiEH
1’£C$%ﬂﬁﬁ$lﬂ ¥R ﬁEA&m?EB‘JJ‘#& Iﬁﬂ&%ﬂEEPTﬁEAE—ﬁ%
typedof struct dynamic—str—struct {
unsigned int dimlen:
unsigned int currlen;
unsigned char * data
}~dynamio str;
AR currlen 7 RTFME AR BIR, RBIZKWHEI. IARFHRMLTHE
HIA 5, %ﬁﬁﬁ%%ﬁﬁﬁﬁﬁﬁlﬂ#?&ﬁz, ‘
BRI, FOHERE dynamic~str XK — 2 &, ZIGESEHEES
REZE ), DEKFHEEGEHEFE dimlen P, YEBRBHEER 0. XM EEFRM
RN E AR RRER. Fin:

#include <alloc.h>
dinclude <string.h>
dynamic str mystr;
char mag(] ~ "hello*;
main () {
mystr.data = malleoc(25);
mystr.dimlen = 25;
mystr.currlen = 0;

memcpy {mystr,data, msg, sizeof{msq)}:
mystr.currlan += sizeof (msg);

}

o BINRA RS T A SRR SRS RE KR HABMK, Turbo C B
realloc() HAXMIMAE, ZMBRAFHFEE— O RREADUE L TEARE ).
WRFHKAFEGEDS R, WEHNERARAE, EHRTIRMINIIE
BERRR, SREREAGER.

L R—AHH, realloc() HESMEEEE FREBENERNFY. THHR
T. EWBHNE. MRXTRE, WHEAE LB RBIMIR, RSB
BB, JHBRREMEE, |

EATRMBENAFAER. B XRETEARHTETAEAREEIR, O
W, ERBEETRP. AHEIAE REZ0REATERE. BERIEE—SiT
i, |

BOAERE aTHRETHERY, HRRBIRNEHTRTESYEENHE, #*
B reallo() WRHZEARBHBEAET. S, A TFAREFAGHMAMT LR
RAESM: .



#include <allec.h> .
main{) {

char *p, *q;

P = malloc{200); /* allocate 200 bytes *,

Q=p; /* set pointers equal */

P = realloc(300); /* enlarge the allocated spece */
. /* q may now point to freed memory. Don't use 't */

MREE—ATBEPEA-THEEE, WXSEBIERTY. FREMFHEHE
B REERESYN, BRRTEATELREEENET realloc(). SLITHH &
RIESERH IR~ ENNEH, FHLRMNKERTI MR, XM 4 Ha
SHEBHHRBENE. XHERREHE T iR

- #include <alleoc. h>
- void myfunc{dynamic_str *s};
main{) { ;
dynamic_str mystr:
mystr.data = malloc{2U0};
myfunc (Emystr) ;
i;,_ {nysti}d.nta[l] me "Y1y J* then do something usaful. */

B }_ .
‘{'ﬂid aytunc (dynamic stz *s)

} s->data = raalloc{s->data,600);

| OREWIRIRETET AR myfunc() U realloc() #UE, {HEBRK P mystr.datali] K
ARt Een.

72 MRS
 HTHEREN (HiEXH) MESHRE BITHECESAER BASIC DayH
fEmmEp R, BRBTUESE—F. CHRKLEZ—-RENERSR, TR —MEE
- KRBRAWA—PRES. XRSEMREFHEGR, AN -
char *p;
int #§;
PR ¥
| i -. {int .*} p:l
EARSRZE PIREMNFRAEETUESFEREE. E—-WVERT—1THmTF
FER NS ERASH. ARENFEARA FBA AN XRNYEE. P, R
HEW. FAY. ‘widgets”, REBRRNFRENSHNR, RORERFETFANEE
BERMER, ATxid: ERRUIRE, FHEEZBPETEORN, FEHRAE

dimlen # currlen B ICH. ZEHRBT FHERPEH.

typedef struct vntr_sﬁruct {
unsigned int dimlen; /% initial size of alliocated space *f

unsigned int currlen; /¥ current length of string */

int esize; " f* size of string slement w/

int ine; /* no. of alements to add on resizing */

void *data; /* pointer to string data *f
} vatr;
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FHEWR s XBN, TRFTKD. BAXMEWTRATEELBNS, KUK
ERETHRBEREN void (Z),

RITEMT esize ! inc ARBIHLGEHN, esize RAFMEBNENTTRFGHERH
. BRFREET KERRERD inc B, E5FRERRESZHZRNESNL D
Wma TR, BT realloc() WFHNAIE]I o] SETEIE U BHE, RATRBUERT L TR
DA EBH. inC B AREREN AW HEELEART. RABFIRATFHZS
KERE, BEMREDPYEPEIFOER (FNEEZHE realioc() #9H).

BERE-ABEE. TENEFF SR T WA vstr 2 25 MEENADH
RN R R 10 MR

#include <alloc.h>
void init_vestr(vstr s) {

s.dimlan = 25;

s.currlen = §;

B.asize = sizeof (int):

s.inec = 10;

s.data = calloc (25, sizeof {int)};
}

H®H sizeof ) REBITENETRNAYE., REEASHPCHLIBHARS
¥, FEAEESHNRBRRE. BLSNTEA LSRR EE. BEARN
sizeof () JEF LA .

73 SR )

BAME s TIRM BRI HEN KD, BARENET REEMNDMEER? T8
MERRAEM A&, ENTHFA. EERMERRPIEER 09X 10 M85 AEH
Mg®, TP ER:

/* Sinple dynamic string example (vastraxl.c) */
§include <stdic.h> '
finclude <alloc.h>

typedef struct vstr struct |
unzigned int dimlan; /* initial size of allocated space */

t

unsigned int currlen; /* current langth of string */
int esize; /* mize of string slemant *f
int ine; /* no, of elements to add on resizing */
void *data; 4* pointer fo string data */

} vatr;

main{) { .

vstr a;

int i, *ip;

s.dimlen = 25;

‘s.currlan = 0;

s.esize = sizeof(int);

a.inc . = 10;

s.data w calloc {25, sizact (int)) s
for {i=m0; 1 < 10; i++)

{{int *} (a.data)){i] = i: /% stere data */
s.currlan = 10; /* good thing to do, even if we don’t use it here */
for {i=0, ip ~ {int *) (s.data); i < 10; i++, ip++)

printf(“sd\n”, *ip);
}
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RANRHBAFWRENY EWR, EH-HEE T, sda SERFERYBNEX
s, ZRREERANEIHA, ROTTHL s.data 5 mABAKEYE. IEHZ«-"F
C ERMITRETER: RRANRIN—1 3B R C ﬁﬁﬁﬁﬁflﬁfﬂ 1A

B/, BEUE TR R G TR R TEI AR Tt P A S KRB . &
REARFR B P=P+n, R P RN o 20BE, WERLREXHRE:

P=Pp+ sizecf(*p) * n

BB R C PR AR: @ xe2p
CERBORBITF, sdata JEERICE NENGEHREE S EAET. 2EHT
AR PR R,
 AFPRECAERBR TSRS k. EXRERT, BRH—1
HM AR, AREEARARRECST sdata, R, FESHMREA, XK
| REME, MR AALR 2. BB, R 2 HOT R
—HENE. Ey—EARRE T MBI R KU R A S R,
FR, MR realloc() S MK MMERTERERN, BAHORERQIFHET
AN, WRGRIGT T EEROER, WERTRMRIREHR:

vstr s;

int *p;

/* ... initialize 5 here ... */

p = {int *)s.data; /* t.hen set © to point te string data */
A B

"s.data = realleoc{500);

*p = 57; /% DON'T DO: p might be a dangling pointer here */

FEGE RSB IEEAL. MERE, HUEA XL

fdefine int_array {{int *) {s.data)}

SRR AT DU int—araylIPE DT — 4 56K, THY BR (it (sdata)) [,
A PR vstr ZEN S, WRIIXRE— SRR

$define int_array (x) {{int *) {x.data})

RIEE int—arrayl (s) [IXEERE, REFEFLE-RESARE, FURFRESR
—AMREIFERZ.

74 VSTRI 8

ERENET FEOEAEL, RERETES VSTRAMHAT,. BRFERRL7IA
72 R, EEH TR

Function Use

vatr_inited(} Checks for proper initialization

dimystr () Dimansions a vstr

clzvstr{) Either dimensions a vstr 1£ it has not already been done, or sats
the current length to O

redimvatr () Resizes a vatr

dalvstri() Frees up memory allocated for a vatr

copyvstr(} Copies one Vatr into another

vstrdel (} Delates elements from a vstr

vstrinsi) Insarts elements into a vstr
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FAT R REERSMMER |, WELMEE (RS, REXNSHE) 0
BE 0, 4N EEIRA KRR,
R Vst BRI EEER, THERMNEE. BFIRE

typedef struct vatr stzuct |

c.ha;: marker (53 - /* special initialization marker *f

unsigned int dimlen; /* initial size of allocated space */

unsigned int currlen: /* current length of string */

:,Lnt tlaaize; /% siza of string element . */

int ine; /* no. of elements to add on resizing %/

void *data; /% pointer to string data x/
} wstr: :

MMT—T5FTNWRLEE, Y14 Vsr BRERT KA, XIMFEHREN
FepRC (@) %", BT —4/ vstc S50 LENERERZ — BEHOBEBRGFS
FUREAZXANH. WREAH, W vstr HPBHAER, R ERBEITHNECABRK
B XTELRAETFBEIMTA s KEAWAEERTERER, 2 ETHER
Z. LT EREEE T, BACHALERTTHE.

7.5 RE VSTR RHEH LN |

PR dimvstr () ﬁf% vstr P A FIIRE esize K inc 8. BuEEE —1 (x,
y M, W0 Turbo C BB LHMARFATRFIIEROMS—, HRIR—-I&
B RARE T AR A P,

typ ef struct point struct |
int x,y: -
.} point;
vstr pstr;
dimvstr(épstr, 50, sizeof (point), S):

RAESE SOPTANTSHE, FHSARNEFDEE., FEXKEEREEINA
sizeof () BHEHRH) vste TTER/PRIFE R,

BB — A vste 5 —HER AR drvstr (). XA RAKEH S dimvstr() MR -
28, HEAWTIE: BUHRE— vstov, WREMH clrvsir() B v.data £ NULL, WS
YR TR dimvstr O ROV DR A, WRFE NULL, MANEPESRET,
- veurrlen EHRMER 0, XEHE TS, RN ERE—TRREABRERA -1
vstr, clrustr() R¥EREERAE M. MEFEH 1 vstr i, 2BHREEREHH AR
TEEMIERERN 0. ALY ENZERE, REXNEHNEFRZNE, BRIEFRE—1IH
MR R, TRERRZHER, RUSEES - RKEERNIRALE. TENRFER
SURT — M ERE RS Ak a '

p.:tr.ddfa = NULL: /* gat things started by deing this */
éor.:[;.-():: i<10; i+ {

/* allocate or reset the string */

clrvstr (spstr, 50, ;izeof (po_:i.nt} M-

/* ... some code that builds and uses pstr ... */

}
f* ... %/
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delvstr (&pstr); /* free up memory for good */

typedef struct ‘point struct {
int x,y;

} point;

vatr pstr;

int i:

W T =1 vstr |5, M RBBEEE E A Null, SCREAE BLET (EA57 1 ARSI T A clrstr
- () ESEA S, ﬁ??.’%f R, HEFRNEFLEEATEFRRC RN
FicFAER B, AR ARRBAMA., FEX NG HIRITERIEE N, AR
&, ARSI ﬁf?zm?ﬂﬁﬁhﬁ‘ﬁ?ﬁ NULL, R4 i 4 i il i i 0135 {6 %8
Vstr G kLA,

ysty patr = {

{¢,0,0,0,0} /* Set marker to zers */
o, /* Set dimlen to zers */
a, /* Bet currlen to zero */
o, /* Set eaize to zerc */
0, /* Set ine to zaro LF
NULL /* Most importantly, set data pointer to NULL */

1‘
FXLTF vsir Lf (8 7.1) BIE NULLVSTR BRITRIIEE, M ER—1
Bl TR

#include <stdlib.h>
#include “wstr.h”
vstr pstr = NULLVSTR;

itfE, NULL (#1 NULLVSTR 51 /) & —1&X P stdlibe.h (7L stddefh,
- stdio.h., mem.h # alloc.h #1) HE—/ %, FEEH NULLVSTR ZH S AR &R %L
#Hz—. .
RRAHEREN RS — 4 BRREAN, FEHD R vedimvsr (). EELR
HtHT vstr REAHE A, E?ﬁ%iﬂ'ﬂﬁﬁﬁ)ﬂ%’n redimvstr () BB ¥ M Turbo C
realloc() BEMEZI/NM LI, MPEREEREB /8, W HRFAR curden 35 O
LU B T BE &R MR (TR . B BT R Y PRIVERC ST ELAY vstr Hubk A 3T Y
BRK/MERERIT, I F IR |

#include <stdlib.h>
#include “vatr. h"
maind) *

vatr float _atr = NULLVSTR;

?irvstx’{jflcat str, 20,sizeof (float},5); /* room fc:ﬁ: 20 floats */

redlmvatr(&float__str, 500) ; /* now there’s room for 500 +/

1t .. 8
) .

7.6 B RBEANFARIBR
MhidlE C PR E T 24 :rrﬁaﬁmﬂaﬁﬁ%iﬁ)\mmmﬁfﬁ Vstr i 35 H

RAt T XN,
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vstrins(} fOIFIRE— vstr R EMA - TREE. EHBAZH,. ERER
BHAREHNERSRAPOFEE, nRRS, WEA3HAM redimvstr) EELZHE
. BEAMARTRKBREN wid FEMEEHR, FUHETHUERPBAERRBHK
B. BRELFERTEED n, HUBARBERRE n*sicc FHHEW., NP
redimvstr) FEEARELZHALF (P inc=0&)), FERWHA AL THRBHMY.

BMAMEN OFHIN, 0 2BRNT L. NERSE—-ITFTEXT YRS KN
B UEERHRSREER, TRABRTRAZ 1 s WX, PRAERNH—
W

I
Example of inserting into a vstr (vstrex2.c)
Must' link with: vstr.ob)
*/
#include <stdio.h>»
#include "vstr.h"
void maia() {
vetr v = NULLVSTR; :
clrvetr(&v, 10, sizeof (char),4); /* allocate 10 bytes */
if {vetrins(ev,0,"hello",5)); /* insert at the beginning */
if (!vetrina(iv,3,"p ma ",5)); /¥ insert in the middle */
if (lvstrins{év,v.cuzrrlen, "ad my truck®,11)); /* add onto the end */
if (!vstrins(&v,v.currlen,™",1)); /* add a null byte to end */
printf ("The vatr data iz '"%s'.\n",v.datal;
printf {"The current length is % bytes.\n", v.currlen};*
}

AT ERF M AT T AT

The vstr data is 'help ma lcad my truck*.
The current length is 22 bytes.

HILHBERE: — RS FETazmt. THE, RERFEFES
M EBRE, EIME vstr FERABITE AN, MESRERBM—BEFLL
B {# prinntf() THEE®. RARRRBSZIBIEE—T 0 vstrins() JFRoR L,
AT F NN EOHRRRNER—ATH, KERFRGETFHWIRATHE
LR HIEES vstrinns . '

BEESHS _HERODERERAKENSELET 10 MFY, REARTANESR
HXE., HRADBTWESSE Vstr B1K/D, vstrins () AHRITEFITHEE.

B 7.1 8% THEEANEE, vstrins() EERXDMOEEMEFMB vstr WEPHA
MR A{E (oumbytesneeded, inc). JXE, numbytes needed R AR M HH
MEFHE. T inc & vstr WK inc B, EF—HFH. inc /R 4FP. MEHAT
B admytruck J5, BEEEHK. U ustrins() BHFEARABRIM—LFH, G TERBHF
H® (11) Hinc (4) K, FURIR 1L PEHFRMBZRMINRE, XN, EBH 21
AFHNE, BRET. YSFVHEEEREERH, vstins) HABXKEETZHAN
KA, BEXKMT inc A7, BX40 1K BENATH 5SAFHHER. HEM
WP, METHKE 22 1MFY.

B vstr AEEEID, RENFFERHEBIMESN, K—1/ vstr PRBRICRAER L4
AR, currlen HH LR, T HEHEA ST RMA RS
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data -

[warker | Dinten] Curlen] Esiza | inc] @t—3

a. Memcry map of a VSTR, |

[mfiwofofile | @#—3 |

b. After initializing a VSTR.

-[_;]10 slile | » } * | Hello

¢. After adding "hello".

[a]0]0]1]4 | @— — [Help me lo

d. After inserting a "p me".

m|21]21] 1[4 | @—— »[Help e 1ood truck]

| e, BAfter adding "ad my truck”.
fwl2s|22]1fs | @ +[Help me Toad my truck \O |

f. After adding a null byte (shown as \0}.

Figure 7.1 Raesizing a VSTR
e

Exampla of deleting data in a vn-.r' {vatrex3.c}

Must link with: vatr.ob]
v/ : :
Finclude <stdio.h>-
#include “watr.h"
void main{} {

vatr v = NULLVSTR;

clrvatritv, 30, sizeof {char) ,4); /% allocate 30 bytes */

/* load up the vstr */ _ }
vstrins (év, 0, "balp me load my truck”,2l);

vetrins{év,v.currlen, ", 1); /* add null byte */

vatrdal (&v,3,5); /* dalete "pme " ¥/
vatrdel (€7,5,11); /% dalete "ad my truck™ */
printf {"The vatr data is '%¥s’'.\n", v.data);

printf ("The current length is %d bytes,\n", v.currlen);

I BRI FARGE.

The vstr data is ‘hello.

The current langth is 6 bytia.

77 DERSRER
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e MBS 1, R SRR EMFE RGNS, ZRFMBRRE
BHARSPETHIBEAGEM L HBEA P, ExXTFEEHENETTN. LY H
RALYE L SRR R AR .

—NHH R IR S8R, BURE—F CAD B EPATRRYHK. XT
K —MARPTHERGR G, Al LRNEPTEREREMGTRAER LK.

TR B, RATREAEE 4 point K. #lMN. TEAEEAA—THAH (X Y) &

b typedef struct point_struct (
int x,¥;
} poibt;

HHEER, RATDYE—1 point—list EREXRR—IT4ER. BT
(x. y) BiFM—A4E0 T — s REE .

typedef struct point_link_struct {
point data;
point_link struct *next;

} point_list:

ERIMEE—-TFTXFERVES. M THERANE. BTCRBEFEENED T
AR H 4 ESMER,. € Turbo C o, XAFEHMRAD, AMFFHNNFRAR 2F
T, RESOAFREE 4 7.

REX B -KFY: HHEEPEANRE, BR L, SERREDRFEE
B, ROFIFEREEIZE, FRT—MEHUTREEPE—AENT S, XS5ERDE
BB b3 Ay IR ' '

MRAREGAE B RE A, f-KERHR vstr SRR AD, RERMARK, BM
ISR 17 AFY (MBROBFEEEFTREEXE. WRAMREME 108 12), XE&ED
B, SEREX. BT EIER ABObEE - R R, ARS8
ViR EFFHY, ARIEHRAOE R AN FRdE (B LRREMMIL).,
F— b R R AT LA 3 36 F] Turbo C IRELRI W AT MA R, W gsort(), bsearch
0 %.

SR BHNBREERAMBERZ b, BYRBNE. MEER ARHLEH
BfE, RIS, 550, M0R realloc() WM RINY RIZS, NAaed —LERT
e, EBIFNELHMAE? 7 IBM PCHL L. &SRR ERTE 121 E4PH
AR, BEZEIBETHRBASIAEE. B—0RE (B H BB BE
TR RE R 6K K/, HFZNB, IEBKT. EERAEMEAER IR
HHEFNAE SREROERE—R, Fm, FaUE-MEHEE, § T HHE MW
— . _ '

7.8 —ABiF. RMERRRSILN

RITMIEBSE — T RHEFHFAEABNCEHT. EXTMHTH, —BRE, H
AT A A BRBFUEER 1 vsir P, ZFEIAR Tuvbo C fill poly ) HTFESF
SR LB —HAKERTE. FESETERTREFENRESREREE, EEAMT
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vetr XA FELAL L urbo C B BA4EL:

}

ji‘
Example of storing polygona via vatr's (vatrexd.c)
Muat link with: mouse.obi, vatr.obj, gravhics.lib
*
/
#include <graphics.h>
tinclude <stdic.h>
#include "mouse.h"
#include "wstr, h"
. /* Convenient macro to access point data */
tdefine POINT ((point *} (v.data})
typedef strict |
int x,¥;
} point;
void main (}
{
int gd=DETECT, gmm0;
unaigned int k;
vatr v = NULIVSTR;
point p:
initgraph {&gd, &gm, " "} .
init_mouse (MOUSE NEEDED, gd, gm):
clrvstriav, 30, 2izecf (point), 5):
do {
while (! {k = mouse trigger{0))):
if (k == LEFT MOUSE_REL) {
p.x = mouse grph x;
P-y = mouse grgh_y;
vatrcat (&v,&p);
/* if we have more than one point, draw a line */
if [v.ecurrlen > 1) {
mouse_off (1) ;
line (POINT(v.currlen-l1}.x,POINT[v.currlen~1] .y,
POINT [v.currlen—-2} .x,POINT (v.currlen—-2]1.¥y);
mouse on(l):
}
else { /* draw starting pixel */
mousa off{l1);
putpixel {p.x, p.y, WHITE):
mouge on(l):
}
}
} while (k != RIGHT MOUSE REL}; ’
vatrcat (av,v.data); /* make a closed polyqon boundary */
setfillstyle(d,4); /* cross hatch £il)l, red colox */
mouse off (1); B
Fillpoly{v.currlen, {int far *) (v.data));
mouse_on{l):
while{! (k = mouse trigger{Q)}};
mcouse reset () ;
closegraph () ;
/* print ocut the points in text mode */
for (k=0; k < v.currlen; k++) |
printf {"d %d\n", POINT[k].x, POINT{k].y):
} R

XA TR %1% — 251 8 2 BUR BS R AL MU 30 1. LB B8 BB 4% 0

T, lgss EAEEE vetry h, TR RANRFTER. ST LB R THAAR
brS e T b, X R R R BT B T
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Turbo C fillpoly () BHTRIFEREHLWARE P HEAKBR. HTHES D
R G SR A A 25 TR AR B B R AR R PR
. WA ERE N EKWA filipoly ) FUATEF, Y% ~MEMM Tk ZE (RE
WA, FEREN AR S, |

TERA vstrcat() BOHIHE. A EAE virh BBAT, HE LR

ddefine vstrear (e} vstrins({v, (v}->currlen,e,])

vstreat() RREH IR —1 CEKFB R, XXEA-—-/ FRANMER R EY
.,

ﬁ+%?%%%7mm%T~#ﬂ$ﬁ@¥%%&%%ﬁ&eEWW&F.ﬁ%%%
SEaaE N fillpoly () BT ERAS, H. RV A ESBUARTES I BHERTEES
H.

R, HURYTE. RO AU S BRI - B8R, Bk fillpoly
() BRHRER., B SREMPE (x. y) WFREEEE, BRAEE fillpoly() FrER
PINAIE . Aol B T3 S 3 flpoly () AT HIRY BB NF AR

A e E R QR B X AR B A Ol AT R B -1 35y CAD R, fRA]
HESLBAEM FERMTYE, ERmmESpaEs s eesy — £ 5 mSss -4
X, RAH sy — R E R,

Listing 7.1 Source code for file "vstr.h"

/* Variable length string toolkit header file {vatxr h) »/

/* Convenient macro to concatenate one element to end of string */
#define watrcat (v, e} vstrins (v, (v)->currlen, e, 1)

/* Macro to initjalze a vstr at compile time +/

tdefinae NULTVSTR f{O,D,O,D,O},O,G,0,0,NULL}

Fi
* Generic “virtual”™ {ie. variable length, dynamic) string package
*’f .

typedef struct vstr struct {
char marker{5); /* special initialization marker */
unsigned int dimlen: /* initial size of allocated space */
unsigned int currlen: /* current length of atring {in'elements) */
int asize; /* size of string element */
int inec; o /* no. of elements to add on resizing */
void *data; /* pointer to string data */

} vatr;

extern int vstr_inited(vstr *v);

extern int dimvatr(vatr *v, unsigned int dimlen, int esize, int ine):
extermn int redimvsty (vstr *v, unsigned int newdimlen) ;

extern int clrvstrivstr v, unzigned int dimlen, int esize, int ine};
extern int delvatr{vatr *v); \

T extern int copyvstr(vstr *t, vstr *s):

aXtern int vstrdel {vstr *v, int p, iRt n);

axtern int vstrins{vstr *v, int p, void *s, int nj;
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Listing 7.2 Source code for file "vstr.c"

/t*!**f*'*tt*******ﬂ***t*t****ﬂ**ttt**!ttt*****!!t*t***!ﬂ****ﬁ!!**

* Variable length string toolkit (wstr.c})
****?*i**i*******it****i***t****#ii*ﬁi*****ti*tii***t*i******titi/
tinclude <stddef.h>
{include <stdio.h>
{include <alloc.h>
#include <conio.h>
#include <string.h>
dinclude <prucess. h>
#include "vstr. h"
#define MAX (a,b) ((a) » (b} 2 (a) : (B}) '
#dafine MIN(a,b} ({({a) < (b} 2 (a) : (B})
static char wvinitflag{] = "{@)%”; /* special internal marker code */
int watr_inited({vafr *v)
/* Checks for proper initialization, if met, it aborts the program */
{
if (stremp{v->marker,vinitflag)} {
printf ("Serious arror: vatr not init'ed\nPress return ..."};
getch(};
exit{l});
}
raturmm 1i;
}
int dlmstr(vstr. *y, uns:r.gned int dimlen, int esize, int inc)
In
Dimension a virtuval string to he initially dimlen elements long,
with each element being esize bytes wide, and adding up to
inc bytes during a redimenasion. If inc = 0, it means the string
will not ba allowed to grow beyond its allecated space.
Raturns 1 on success, ¢ if any arrors occur.
*/
{ -
if {{v->daca = callocidxmlan, es:.za)} I= NOLL} |
. v->dimlen = dimlen;
v->eurrlen = 0
‘y—=>»ine = inc;
v-rasize = asize;
strcpy (v->marker, vinitflag), /* ast special markar flag */
ratum 1; :
}
else return {; /* calloc failed */
} .
int redimvstr{vstr *v, uasigned int newdimlen)
Fid
Redimensions a vatr-to the new dlmsmn langth newdimlen.
If v—>inc = ), or a can't get more memory, a 0 is returnad,
alse, a 1 is returned. If the naw length is shorter than
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the old curreat length of the string, the string is tmm::ated,
and data is lost.
*/

if (vatr - inited(v}) {
if ({v—>inc) && /* check this flaq fipst */
{v->data = reallec(v->data, newda.m.l&n*v—xs:.ze}) T= NULL) |
v=>dimlen = newdimlen;
/* possibly truncate data */
v—>ourrlen = MIN(v->currlen, newdimlen);
return 1; /* success */
1
}
return 9; /* fajiled */
} -
int clrvacrivstr *v, unsigned int dimlen, int esize, int inc)
it
If v->»data is NULL, the string is dimensioned using the given parms
by calling dimvatr. If v->data is not NULL, the current length
of the already allocataed data is set to zero.
An 0 is returned if any errors occur, else a 1 is returned.
*/
{ .
if (v—>data == NULL) |
return dimvstr(v, dimlen, esize, inc):
}
elsa {
if (wstr_inited({v}) |{
v=>currlen = 0;
return 1;
}
retum 0;
}
}
int delvstr(vatr *v)
/* De-allocates the data portion of a vatr.
Sets current length to zero.
If v->data already = NULL, nothirg happens.
An ertor code is retumned if the array has never been
dimensioned and v->data '= NULL.
Does not free up any dynamic memory pointed to by the data,
30 that better have been done before calling this.
*l' .

‘if {v->data '= NULL} {
if {vstr_inited(v}) {
frea (v->>data) ;
v->data = NULL;
v—->currlen s );
return 1;



}
. else retumn 0:

)
¥

return 1;
}
int copyvstr{vstr *t, vstr *s)
/l
Copies source virtual string s into target virtual string t.
If t->data comes in NULL, then memory for t will be allocated
and t will take on the same sizing parms as 3, else the old
data ipn t is replaced, and t will be enlarged if necessary.
Errors return 0, elae 1 is returned.
*/
{
if {vstr_inited(a}} {
if {clrvatrit, s->dimlen, sa-»esiza, s=->inc}) {
memmove {t->data, s-»data, s->currlen*s->esize};
t->currlen = s->currlen;
return 1; /* successful */
}
}
raturn 0; /* default is error */
}
int vstrdal (vatr *v, int p, int n)
/*
" Deletes UP TO n elementsfrom virtual string v at pos'np. If p
is cut of range nothing happens. If n <= 0, nothing happens.
An error code of 0 is returned if the string has never heen
dimensicned, else a 1 is returned.
*/

int k;
char *t;
if (vstr_inited(v}) { .
Cif {(p>=0) && (n>0} && ([p < v-»currlen)) { /* in range ? */
' if { {kx = ptn} >= v->currlen ).{
v->currlen = p;  /* chop off end */
}
alse |
t = {char *}v->data;
memmcve (Liprv->asize, ttk*v-resize, (v->currlen-kj*v->esize)-
y=->courrlen -= n;
}
return 1; /¥ successful */
}
]
return 9; /* erroxr */
}
int vstrins{vatr *v, int p, void *s, int 1}
/t
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.“h.

Inserts the data pointed to by s into vatr v. It ia assumed
that the data has the same element size as v, Up to n elements
ace inserted, starting at position p, {counted by zercl.

If p »= v->currlen, then the data is concatenated on the and.
If we neaed to allocate more memory, then MAX (n,v—>inc} elementa
are added. However, if v->inc ix zero, than the aaca will be
inserted, but data will be truncated off Lhe end ¢of the string.
Returns 0 if there's an erroxr, else a 1 is returned.

char *t;
int addasize;
/* check for initialization and p in range */
if (vatr inited(v) && p >= 0) !
" addsize = v-»currlen + n - v->dimien:
if (addsize > 0) |
/* we need more room */
if (v->inc != 0) [ /* are we allowed to add any? */
addsize = MAX (addsize, v->inc};
if ('redimvstr{v, v->dimlent+addsize}) return 0;
}
else { /* string not enlarged, so data will be truncated */
if (p < v=>curzrlen} {
t = {char *)v->data: /* point to start of data */
if (n > {v—>rcurrlen-p}} {
n = y=pcurrilen - p; /* we’ll bae replacing */
X
else { /* make room for inserted Jdata t/
memmove (t+ (Din) *v->esize, tip*v-resize, v—>currlen-p-n};
H
memmove (t+ptv->egize, 8, niv->esize}; /* copy in source */
return 1; /¥ success */

}
return 3; /* can't concatanate on end, no room */

|
t = (char *)v-»data; /* point to start of data */
if {p >~ v->currlen) { /* just concatanata */
P = v=>currlen;
3
elsa { /* make room for inserted data */
memmove {t+{p+n) *v->esize, t+prv-resize, (v-»currlen-p}*v->esize);
} _
menrmova {(E+pry-resize, &, n'y-resize); /* cocpy in source */
M¥->currlen += n;
return 1:
}

slse recurn Q;



EAE  Turboc C HHIEHHE

Turbo C L%l fIRE Rt — B B ATRFITHRFRES, MRS H4X
BHATRF, MIREERARKNTE, AL THmrERrRESSTERRE.

ERARERRARG TRABEENEAR Y —, EXEEEIT R —EEX TS
AEERREMOEATER, FURaE i TRE AR, HERTNIERRE TX
—RHHE. Him, HFNEITHTRFRERFEN, nBR IRF/NH, 8K,
B R GHEIERAME, B AR RF N SRR TR THEXY. R4
PE-FRT, AR RSWRIEAF B PR, KA BEL O8N HREK
ERBMFITRFEAT. BRARRFNFARESTEARNR. '

8.1 HARMNTERF
Turbo C &0E FHEF A& F BEAE stdlib.h 2 IRKE:
1, gsort AHLEHFFEHEF — 5, qsort REMFR R

void gsort {void *base, size t nelem, size t width,
int (*femp) (const woid*, const voidY}}:

base SRR FIRAEALE (350 AIEHE) KT, nelem A width B85 BiR
4 qsort FITRFAHEF M TR MMEN TR KD, fomp RE - HRITERE
MR TR B RS, fomp REH SRR

int fmep{con=t void *elementl, const void *elament2)

HERBNERET I X —

Rasult of fcmp Significance

< Q. element]l < olemant2
= D elemant] == slament?
>0 ‘elementl > ealemant?

2. bsearch Z -~ TG RFREH P HT 4 HHEIFUIR TR, bsearch
FRIR: '

void *bsearch(void ,*kay,. void *hase, ]
size_t nelem, aize t width,
int (*foemp) (const veide, const void*}};
key ZBHRE—AMERNHEI CEONH. base SREEMHAR S (BR 04K
) Migst. nclem 7 width SE I FHTEFFHRLNEEBOLRGI BRI TR
KIK/b. fomp B—A 510 R B HATR N RBEIIHEE . bsearch MBERE 1
TR ARG E— g I ST R A BASe; R BEF NULL 346 |
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3, Lsearch ZE¥A P IMITEAME FRIFR 0, Lsearch BB BB A
void *lsearch{void *key, void *base,
size L nelem, aize t width,

int (*fcmp) {const void*, const woid*)};

key BEUEISIH TR B WA KEE . base BFET A BALEBIL (BWE 0 P iiHE)
HUEAT, XARC A D HE R X A A TP IEH TE. nelem ) width 84 51
BREIEFMEEEGTENMERS LR AN, fomp B— M — 1 HEEN TR
HIL RN R, MERH T, M Lsearch FBUE M35 i B iEC £ g4, MBAR
B, W key TRBHAERLRE.

4 Lfind &E— A P RITERMA T EL— 5K, Liind BEBHEVAMT:

void *lfind(void *key, void *base,

size_t nelem, size_t width,
int (*fomp) {const void*, const void#*)};

xey SRR M T R AKMIEE . base BRREMAA LM HEE. KEEHAL
R RE G A F TR EH CAE. helem A1 widd 2805 MR UG XE I TR IF
Hi PR aG B AEMEF A e ERN AU, fomp BB RE BTN EE RN S
fBEr. MBRRB], WK 16nd B F0R B — P E AL R 7 B AR B EE — 4
NULL #5%t.

THENAAEEBR T REERAE A qsovt 7l bsearch WRE, BFEAFERE
WHAFHFIER EAEE 34 WEAES. & intemp #E & ARIIT int KETES
. WEFNT:

#include <stdio.h>
#include <stdlib.bh>
main{}
{ .
int num[] = { 12, 34, 5, &7, 23z, 22, 133 }):
int i, n = gizecf({num} / sizeof{int);
int 1 = 67;
int intcmp{const wvoid*, const yoid*};
gsert (num, n, sizeof (int), intcmp};
for (i = 0; i < n; i++}
printf {"%d %3d\n", i, pum[i]);
i = (int*) basearch{&j, num n, mizeof (int); intamp) - (int*) num;
printf ("\nFound %d in array index number %d\n"“, j, i}:
}
int intcmp{const void *i, const void *j)
{
return {(*{{int*}i} - *{{int*}3});
}

T BEMFEHFEI - BHA. gort HTEEATIENAHF. Lind BTH#H

FFAKEISIRSE Paul. BREEREARIRNBHBARS, RARERFFFOK

., ERHLEERENTEREET stromp B, FTUA T L0 string h:
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#include <stdic.h>
#include <stdlib.h>
t#include "string.h"
main ()
{
char str[10}{11] = { "Robert", "Bobbi", "Keith", "James", "David”,
MKim", "Thomas", "Paul”, "Peter”, "John" };
char name{11] = "Kim"; ‘
int i, n = 10;
unsigned found;
.gsort(str, n, 11, strcmp); /* sort array */
/* search for name */ .
found = [ (unsigned) 1find(nama, atr, (size t*} n, 11, strcap) -
. (unsigned) str) / sizeof {nama) »
printf ("found %¥s in index %u\n\n", nama, found)};
for (i = 0; i < n; i++)
printf{"¥d %a\n", i, str{i]}):
} .
TP EFEEASEFAEIATESFR TS, BFEXSH mail-rec. —1TH S
ARENGEHCBAETEL. HF. FEH-RNET. SHREETHRENUNIE
HFEF B RLEIEENEEARS], RV R EEA: |
tincinde <stdio.hx>
#include <stdlib. h>
#includa "string.h"
struct mail rec '{
char name [31);
unaigned int age;
doubla wt;
bi
ty-pede;f struct rrail_i‘ec mail;
int struct0 cmp{const void* el, const void* &2}
{ : .
retum stremp( ({mailt)el)=>name, ({mail*)el) >name);
}
main ()
{
mail person[5] = { { "Namir“, 34, 180.0 },
{ "Bobbi", 31, 165.0 },
{ "Keith", 29, 155.0 },
'{ “Jamea™, 35, 130.0 },
{ "David®, 91, 180.0 } };
mail whe = { "Keith", 29, 155.0 };
unsigned i, n = 5; . '
unsigned found;
qoort (per=on, n, sizeof{msil}, structl cmp};
found = ( {unsigned) bLaearch (iwno, person, n, sizeof{mail},
structl_cmp} -

—163—



{unaigned) person) / sizeof (mail):
princt ("Found %s in index Ad\n\n", who.name, found};
for {i-O 1< n; i+

pnntf {("td %3 i’ %2d years old and \u:,qhs *lg bounds \n",

i, perason[i).name, perscn[i].age, perso:n[:.] JE) S
} . .

82 HMIuBARME

$ﬁﬁﬁﬁiﬁﬁu%ﬂﬁ#ﬁﬁﬁﬁﬁﬁ%§$mﬂ&ﬁ E 0T By BB ASEREE,
X MR HR RS ERART AR E, '

S— T HAREENS BERER THHEBEE RN BRI void KB M
g, BREMNEBETR Void B8, FURNFRTFABRITEMLERRHER. RO
R Void 35418 & % unsigned char RAH4, FEUBREFTERAMITRFE
. XAEERR S~ 2T HRERER, HHARSERTE, BB AR
ARt EE. BERBTREPRISHER R IE RS — R, RRE=1TE,
(pEﬁAJﬁgﬂ’gkd‘) ﬂﬁ‘ﬁfﬁi‘t& address of {'th elemant =~ ptr + i * element size

ARG RFNE= ¢ﬁﬁ%ﬁﬂﬂﬁﬁm#%ﬁﬁﬁ%m bﬁ*ﬁmmmmwe
3 8 Y 2 aris

= AR BRI ERE AR, X% A unsigned char HEBIENS
K755 BE B malloca % calloc (BREZE realloe) RMRAEM. BABREEERITRF
B 2 A R R ORI S . '

%E¢Wﬁﬂﬁ%ﬂ&ﬁﬁﬁ%ﬂ$&ﬁﬁﬁﬁ%&% SR REU THEMEX
_&'lﬂ: {*fomp} {{ptr + i * almsize), (pt: + j * elmsize))

ﬁ#pﬂ%%ﬂ%ﬁ%ﬁ elmsize 12 b1 247 09T KA, ﬁﬁﬁﬂﬁﬁﬂﬁ
HEAHTRNRTL,

TEE—*ﬁm%mﬁﬁﬁﬁﬁﬁmﬁﬁﬁ XA qsort 18, HE T LERE
BT T R

void gen shell sozt(void *base, int nelem, int elmsize,
int (*famp} (const veidt, const void*))
£
) int i, 3, jump = pelem;
unsigned char done:
unsigned char *tempo, *ptr = {maign;dl char *) basa:
tamps = {unaigned char ¥} malloc{elmsize);
while {(jump > 1) {

Jump fe 2
do {
done = 1-:
for {(j = 0; j < (nelem - jump}; j++) {
io=§ + jump; '

if ((*fomp) ({przr+itelmsize)}, (prrtj*elmaize)) < 0} {
f* swap i‘th and j’th elemanta */
done = 0;
. mo(tampo, {ptr+i*almsizae), elmsize).



' memmove{ (ptr+i*elmsize), (ptr+j*elmsize}, elmsize);
mamnove | (ptﬂj*élmiza} , tempe, elmaiza);
) .
} .
)} while {!done};
}
free(tempol; '* restore dynamic memory "*/

8.3 HHENBERHF / HEIE
TERHE B2 PHEMTHES / HFHITEIFFE gensort.h #l gensort.c HHBE
. BESHTHE LR
I LA LEMBEY. ZHEREEHERT int, unsigned int. long.
unsignediong B double XA AR, XL@HPHLTE, FEEABREINRETR
B, P AT LAYE AR IR A B IR By 25 BY HE 4 R AR L
2. BRHEFHTERFAESH: . | '
a. gen—shell-sort JH shell-Metzner ¥ HEF— 304, R MBUAH .
void gen_shell sort(void *base, int nelem, int elmsize,
int (*fomp) (conat void*, coriat void®*));
base Z A E MRt (IS 0 M R) M54, nelem # elmsize ZH 734
HHFRFRAENGEHEREM IR TBRE N CERNKRD, fomp BEE %ﬁ{fﬁﬁﬁ‘ﬁm
RHRBEKAHEE. XM HFRTRANSE RS gsort F—#E,
b. gen—insert—sor LA PMA—PFICE FHRA D HERIMF, ﬁﬁﬁﬁﬂ.ﬂﬂ.ﬁ
int gen_insert_sort (void *hbase, void* Key,
int *nelem, int elmsiza,
int (*fomp) (const woid*, const void*))

base SR P LA 9IE S, key SHIGHIE AN CE, neiem H elmsiae B
ﬁﬁ]‘ﬁ'l*“ﬁﬁﬂ?ﬂﬁiﬁﬁtﬁﬂ%ﬁl?ﬁ*ﬂ‘]mi’\ﬁﬂﬁ’i‘mi‘ﬂﬁﬁfl\ femp R8P LR
PR L ) R AR 6

c. gen—merge—soit E—PHEFRFHPE SR —MIE A, RBFFHAIMT:.

int gen_merge sort {void *basel, void *baseZ,

int *neleml, int nelemZ.._

. int elmsize, LI

int {(*fomp) {const void*, const void*))

basel f}ﬁ%fﬁﬁ% — A RN B £, base2 SEEIERME B4l
it (BIEE 0 M E) H454E. neleml. nelem2 F elmsize 24 45 HHAFFORR R R LB
YRR L BN EREGTER AR,
fomp B4 15— HB TR BN REUT R MR %—Aﬁfﬁﬁﬁﬁ_:'i‘ﬁ%ﬂ
A C RS MR B E,
d. gen—reverse—array {E— MUK TR KNF STR. ﬁﬁﬁﬁ.“ﬂiﬁ
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Sint gen_reverse_array(void *base, int nelem, int elmaize)

base ZHWALG M H - P RAHMERI (5 04X R) 4. nelem 0 elmsize £51%
HEIF R 2 SR HE R FL R 30 B MR AR A,

3. BAESENTRER, THITUTHNE:

a. bidir—find 75— HEH RAT A E T, X BMA 528 Turbo C 8
Lfind 28408 F o0, EAENETHMNBEERE. b1d1r—ﬁnd EAE AP ET
- MRREMYIHUR, AAIE MR RBAMARORRIINTE. RS RAIHET
HIE 5 | BT R (P B M E RN X, XERAPRENTEELE - HAEN
FE, T-FHBEIEREEE MRS EAIEPHAEY EMUTRBERT. BESK
KM EE, E%ik%‘lsﬁﬂ%ﬁplﬂiﬁrﬁﬁrﬁ}ﬁiﬁ%tﬁﬁﬁ"ﬁEE

i BB BB B A

- int bidir find(void *key, wvoid *base, -
int pelem, int elmaize
int (*fcmp)} {const woid*, const void*}}

key BHIEN WHANOTE, base SPRERBANERL (I 0P R) 1
#. nelem fl elmsize BRI AL FFREFRBENERRWERZIBNE LR
/b, femp 248 ) — M HEEBEREAHTENBHMNIEE. bidir-find o6 BEE B T & 69 %
Hu R R R AR KB ACT AR -],
b. bidir—search 7% —¥APHRATHERHER. LELSE T bidir-find HEH S
%, EMRURESAPARRIZOLE, NEBENBEAFNRELEMALHF £,
W BB
int bidir_search(void *key, void *base,
int *nelem, int almsize,
.int (*fomp) (conat void®, const woid*))

key ZHIE M EFANTGEK, base SHEFHHIZECH LI (B0 Tic#) vk,
nelem F1 elmsize 7 B4 H P A2 Fp SR LB 80 60 7 A AIB A TTRIT K/, fomp B—
& B WA T E R R RIS, R bidir—search IR B AT EMES], MmP
FEIC AL BN 2% (3] 357 A i B 2R o B & .
¢. set~inder—table WMELETHEFMBEHMERS|EIE. BB EL Y.
int set_index table(void *table, int *index, void *base,
int thl_size, int nelem, int elmsizs)

table ZHRIF WA RAEH. index BB MEEFBNERS) HBAKIEH.
base ZBHRIF FIZB AR (B0 E) E"J;J’“%h tbl-size £ EHF K /D, nelem
i elmsize SR AGHFEFRENBEEATZHIEMETEAO LD, MR KA
JCEKRDRGZREOEE 0, FRGRE 1,
‘ d. search—index—table E—HHFFNPREFEIT —BKENLE, FHT -I1EIR
FIRUMAET, RARMEMEBTHNPRENBART I HEN, AHEHEEA,
THEEIRETER SRS ETHEE,

PR UL EA
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int smearch index table{void *key, wvecid itable,
int *index, wvoid *basa,
int tbl size, int nelem,
int elmxiza, K .

int (*fcmp) (const woid*, const void#))

key BEIE MBI RMITE. table BBIRIHET HMF5EF, index BIgmiZREH
RS HRAMIES. base SRRIHHBA ML (3 0 MTK) KRS, tbl-size
‘Big /b, nelen Tt elmsize 4B HEFF FE R S AL RIAE A 75 0 TR A0 10
FHIOD, KMHBEFEE-; BN, BREEETRRBERL

FEA % B gensort.c BN ARBIITEF, ’EFH EFmamy BEAR T, X
SR P (8 B PR 25 00 45 TR R B B

T AR SN R — VRO, LB bidirfind Tk G
LR SRR 22 Ml RN E. TR AL G E MRS R T R AR
R '

$include <stdic.h>
$inciude <stdlib.h>
$include "string.h”
¥include "gensort.hL"
main{}
{ _ .
int num[] = { 12, 34, 5, 67, 232, 22, 133 }:
unsigned i, n = sizeaf (num} / sizeof (int}:
int found, 3§ = 22;
- f* sprt array */
gen shell sort {num, o, sizaof {int}, :..nt:crnp}
/% aearch for array slement storing the value in '3}° */
found = bidir find{&j, num n, slzeoftmt), intcmp) :
printf ("Feund %d in array element *d\ni\n", 3, found);
puts ("The sorted array of integer is :"}; ’
for (i = ¢; 1 < n; i+
printf {*%u ¥3d\n", iy num;i}};
}
T 0 0 B2 10, 30 R A S P R R HE R — A MR, BB B bidir—functiion o %

K L B E A James WHADTEMALE. mﬁﬂﬁ*ﬂxﬁﬁﬂﬁglﬂﬂﬂ?ﬂﬁi&@ﬁﬁﬁ%

B #include <stdio.h>
#inciude <stdlib.h>
#include "string.h"

#include "genscrt . h"
main{}
( .
char str[5}[11] = { "Namir", "Bobbi", “Keith", “Jamesg", “David" }’
unsigned i, n = 5;
int found;
char nama[ll] = "Jamea":
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/* sort array */ .
gen_shell sort {str, n, 11, stremp); o -
/* search for array element storing the string "James" */
found = bidir find{rame, str, n, 11, strcmp); :
printf£{"Found %s in array element %d\n\n", name, found):
puta ("Tha sorted array of names is:");
for (i = 0: i < n; i++)
priptf("%u %s\n", i, stxli]);
}
9T O R UK B R AT R PE gen—insert—sort A —T BSR4
MRS, HBEM bidir—search MR ALIIEFERS Keith MBATRALE, LR
ARG EH 5 0B 7 e 8 8w
) tincluce <stdio h>
tinclude <stdlib.h>
finclude "atring.h"
tinclude "gensort . pr
ain ()
{
char str(5]{11];
char name[11] = "Keith";
unsigned i, o = QO;
int found;
/* insert naies x/
gen_insert sore (str, "Namir®, &n, 11, atremp)
gen_insert sort (aty, “Bobbi®, &n, 11, atremp) ;
gen_insert sort {str, "Raith", &n, 11, stremp);
gen_inzert sort{str, “"James", ¢n, 11, stromp) ;
gon__inaei't_sor:t{atr. *David", ¢n, 11, 'strcupl:
/* search for array element storing the string "Reith" =/
found = bidiz search(name, atr, in, 11, stremp); '
Printf{"Found %s in array element *d\n\n", nama, found) ;
Puts (*The sorted array of names is:");
for (i =m0; { < ny i)
printf{"%u %s\n", i, stx[il);
) .
P CRIPAREM RN 0 R A, - SRR R AR S
HEFF B HEAE  HE0G SR, e X
struct mail rec {
char name[31);
unsigned int age;
doubla ~t;
}:

name A THIFHBA. 5 T~ MEREN TR LRRE structo—omp HHCHE T
ERHFOITRFSEETT.
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dinclude <stdiv.h>
tincluda <stdlib.h>
tinclude “string.h”
Finclude "genszort h™
struct mall_rec |{
char nama[31);
unafgned int aga;
double wt;
¥:
typedef struct mail_rec mail;
int atructlO_cmp(void *el, void *el)
{
recyrn stycep({(mail*)al) ->nanme, {{mﬂil;}oz}-iname);
} .
main ()

:
1

mail person{%] = { { "Namir”, 34, 180.0 },
{ "Bobbi™, 31, 163.3 }.
{ "Keith", 2§, 155.9 },
{ "James™, 35, 190.0 },
{ "David®, 41, 190.0 } };
unsigned i, n = 5;
gen_shell sort {persen, o, gizeotimail), structl cmpl:
for {i = ); i < n; i++) .
printf ("%s is %2d yvears wld and weigha %ig bounds \n",

persanii}.name, person{il.age, pcr&on{ii.wt};

FE%EW%@R%?%W&&ﬁ;§¢ﬁﬁ%QWQWnﬁﬁsgﬁﬁg?ﬁ%%
¥ HERE %E%Hiﬁﬁﬁﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁﬁ%.ﬁﬂﬁﬁmlﬁmﬁ
gen-—-merge = sort §l pen—reverse-arsy Rt

’ . #include <stdioc.b>
$includa <stdlak. h>
tinclude "string.h”
#include “gensort.h”
struct mail_zec {
ehar name(31];
unaigned int age;
doutle wt;
y:
cypedaf struct mall rec rails
int structll omp (void *el, void V4

{ .

" retumn strompl ((mail*}el)->name, {{mall*)e?) ->name);
i

main{}

{

mail personi(10] = i { "Namiz0®, 34, 180.0 3.
{ *Bobtbio", 31, 165.0 i,
{ "Reitno”, 29, 155.0 },
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{ "JamesC¥%, 35, 1v0.0 },
{ "Dawidg", 41, 150.0 } 1;
mail person2[5] = { { "Namirl*, 34, 180.0 l,
i “Bobbil", 31, 165.0 )},
f "Eairhl”, 29, 155.0 },
{ "Jamesl”, 35, 190.0 },
{ "Dawidl", 41, 1%G.0 } }:
unsigned i, n = 5, m = 5;
/* soxt first array */
gsort {personl, n, sizeof (mail), struct0 emp);
/* mort sacond array */ B
gaort (person2, m, sizeof{mail), stiuctld cmpl:
/* merge sort both arrays */ - :
gen_merge sort (personl, person?, &n. m, sizeof{mail), struct0 cmp);
/* reverse the order of the arzay */ B ’
gen_reverse array (personl, n, sizeof (mail));
/* display structured array in descendirng order */
for (i = 0; i € n; i++} -
princf{"%s is %2d years old and weighz %ilg bounds \n",

} persenl[i] .name, personl(il.age, personl[il.wt):

B A BFRY T AR RS I RATRFNAE, — 10 BB AR

qsort HEF.

A S RS B B — A S A NEEMRTIE, RIIRGEIE

BES Paul (VM TR B, BB RGBT RN BETENRI. - RE DR
YR AGROH ' |
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tinclude <stdio.h>
tinclude <stdlib.b>
$inclnde "straing.h”
tinclude “gensort.h”
#+define TABLE SIZE 3
#3efine ARRAY SIZE 10
$defina STRING 11
maxn{)
{
char str[ARRAY SIZE] {STRING]
= { "Namir", "Bobbi", sReith", "James”, "David”.
»Kim", "Thomas"”, “Paul”, ~pgrear™, "John" }:
char name([STRING] = “Keith"; '
char table[TRBLE SIZE] [STRING];
unsigned index[TABIE SIZE]};
unsigned i, n = ARRAY SIZE, thl_size = TABLE SIZE:
int found;
gsort {atr, n, STRING. stromp); /* sort the array of string */
/* setup the iadex search table */ '
set__index_':.able(table. index, str, tbi_size, R, STRINGY;
/* use the index search table */
found = sea:ch_indexﬂtable(nane, table, index, str,
tbl_size, n, 11, strcmp)
printf ("focund i3 in index %d4d\ni\n™, name, foand) ;

T



& 1ol

for (1 = 0; r < n; i+H)
printf ("% %s\n", i, strlil);
} .

Listing 8.1 Source code for the generic sort/search header file "gensort.h"

int intecmp(int*, int*);
long longeme (long®, long*):
int uintcmp {unsigned int*, unsigned int*);
long uwlongeomp {uwisigned long*, unaigned long*};
irt deublecrp (doubla*, double®);
void gen_shell sort (void*, unaigned, unsigmed,

int {(*fcmp) {const void*, conast void*});
void gen_insert_sort (void*, void*, unaigned*, unsigned,

int (*fomp) (const void*, conat wéid¥));

int gen reverse azray(vnzd* unsigned, unsigned);
int gen merge_sort (vold*, void*, unsigned*, unsigned, unsigned,

int {*fcmp) {const void®, const wvoid¥});
int bidir find(void*, wvoid*, unsigned, unsigned,

int (*fowp) {const voidt, conat void*));
int bidir_search({void*, wvoid*, unsigned*, unsigned,
int (*fomp) (const void*, const void*)};

int set_index table(void*, unsigned*, void*,

unsigned, unaigned, unsigned);
int search_ index_table(veid*, void+s, unsigned#,

" woid*, unsigned, unsigned, unsigned,
int (*femp) (const woid*, const void*});

Listing 8.2 Source code for the Suppiementary generic sort/search library
"gensort.c’

#includa <atdlib.h>
$includa (strinqih>

int intcrp{int *i, int *3)
¢

return {*i — *4};

long lengemp{long *i, long *3j)
{
| peturn (*i — %j);
f
int vintemp (unsigned .t *i, unsigned int *3)
{
return {int) (*i - *j};
} .
long ulongemp (unsigned long *i, unsigned long *3}
{ .
return {long) {*i = *j};
1 .
int doublecmp (double *x, couble *y)-
{ .
if (*x < *y)
return -1;
else if (*x > *y)
retum 1;
elsa
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return 4

i

void gen shell sort {void *base, upmaigned nelem,

unsigned elmsize,

int {*fomp) (zconst voidw®, const void*))

ungigned i, j. jump = nelem;
ursigned char done; .
unsigned char *tempo, *ptr = {unsigned char *} base;
tampn = (unaigned char *) malloc (elmsize)
while {(jump > 1)

Jjump /= 2;

do |

done = 1;

for {(j = G; j < {(nelem — Sump): J++) |
1= 3 + jump:
if {({*fomp) {{ptrri*elmsize), (ptr+itelmeizel) < 9) |
done = J;

memmave (temps, (ptr+iteimsizel, elmsize);

memrove { {ptrti*elmsize), (ptx+i*elmsize), elmsize);
memnove { (ptr+itelmsize}. tempo. elmsize);
1ot {*fop) {const void®, const vold*})

igned i, found
uu::::.gq:ed c!"bar pty = {unsigned char *) base-z;
unasigned chax rkea m [(unsigned char ) key;
. . o
> ;0:01:“:0’?} finmd - O {i < *nelem L& tfound); i+r)
if i{*fc:rp}{{ptr+i*elmize),kael > 01 ¢
merrove ( (ptr+ (i+l) *almsizel .,
{ptr+irelmsize) .
{*nelem - i} * elmsize) ‘
mewwovel (ptrritelmeiza), keoe, elmsize}!

found = 1;
}
{*nolem +i!
if {ifourd) . '
) -f-\amme{(ptr + *nelem * elmsize), kee, almsize}:
}
elae {

memmove (ptz, kee, elmsize);
{*nelem) ++:
1

1

j ioned elmsize)
;n* gen _reverse arraytvoid *base, ungigned nelem, WNSign
{

. i - ' 2 i: j;

unsigned median = pelem /2, _ -

unsigq:ed char *cempos, *ptYr = {unzigned char *) basge;

if inelem < 3}
raturn 2 ) '

tempo - funslgned char ) malloelelmaizel; )

£¢I (i -0, 4= melom-1; i < medians itd, =y
mmve‘{tenpo, ipt:ii'elmize). almelzel; N
mereve { (ptrtitelmsize) [pt.r+j“'e.'lmsi.za: ' almaic
memmove { (ptr+irelmsize), Temps. aimsizel;

r
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}
free {tempo} ;
return 1)
}
inc gen melge _sort {vold *basel, vold *hasel,
unsigried *nelem!, unsigred nelem?,
unaigned els.ize,
it (Phesgs st voeidt, conat yoid?))

unsigned i, 3, k;
unsigned char *pird = funsigned cucer ¥} basal;
anaigaed char *prrl = fursigaet char *)} basal;
unsigned char *ptr2 = {unsigoed char *) baseZ;
if {*nejemi < 1 || nelam2 < 1}
ratuca J; )
Lru = {unsigned char *} calloe{*nelaml, a¢imsize);
/* copy main array into tenporary arzay */
marmnove {pLrl, prrl, *neleml * elma.ze);
for (i =%, §=0, k=0; (i < *neleml && 7 < nelemz ; K++} |
if { (*fomp) {{ptzd+i*telmsizel, {prr2+itelmaiza)) < Q)
menmove { (ptrirk*elmsize), (phrdri*o gaizae)  elmsize)
i++;
4
alye | .
menmove { {prrlskrelmaize), (prri+italasize), elmsize) ;
2T
}
} .
if (i < *nelemi) /* copy the rest of array: ¥/
memove ( (pLil+kYelmsize},
{prel+i*elimsivay,
{*neleml-i) *almsize) ;
elae /* copy tha reat of arrayz */
memmove ( {ptritk¥elms:ze),
fptrZz+j*elmsize;,
(nalemZ-1) *elmsizel ;
*neleml += neiem;
fima(ptxd)
rerurmn 1;

int bidir find{void *key, vocid *bhase,
unsigred nelem, unsigned elmeize,
int {*fomp) (const void®, const wvoid=*})
/* fuaction that performs linear bidivect.onsl search stariing™witn
the mediar elsmenit and Searching towacds the enda */

int i, 3s
unaignoed char *pir = {unsigned skar ¥} base;
unsignet char *hea = (unsigned char *1 key;
if (nelem < 2;

retyry -3},
Lex{i =nelem /3 L, 1 =1+ 17
{i > -1 }| 3§ < nelem;
=y 3 |
WL - d

1¥ | {sfomp} {iptaitivelmsize)  kee) == )
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return i;

if {j < pelem} |
if { (*famp) {(ptr+i*elmdize) , kea) w= 0)
- " return j:
}
}
ratum -11-
}
int bidir search{void *key, void *base,
unaigned *nelenm, unsigned elmsize,
int (*fcmp) {const void*, const void*)}
/* function that performs linesr bidirectional search starting with
" the median element and searching towards the ends.
If the element is not found it is added to the end of the array.
t/ '
{
unsigned 1, i;
unsignad char *ptr = {unsigned char *} basa;
unsigned char *kee = (unsigned char *} kay;
if (*nelam > 1) {
for{i = *nelem /-2 - 1, j =i+ 1
(1> =1 {| § < *nelem);"
i- 3} .
if (1 » -1} |
if { (*femp) ((ptr+ri*elmsize)},kee] == 0}
retum 1i; ..
if {j < *nalem} {
if { v fomp) ({ptrtirelmsize)  Kee} == O
retuzIn  j;
}
3
s .
/* add new element */
memmove ( (ptr 4+ *nelem * elmsizae), kee, elmaize);
(*nalem) +4;
return {(*nelem — 1};

int set_index table lvo:.d *able, unsigned *index, wvoid *baze,

u.ns:a.gned tbl_size, unsigned nelem, unsigned elnsize)

unsigned i, j, offset = nelem / tbl size;
unsigned char *ptr = (unsigned char *) base;
unsigned char *tbl = funsigned char *) table;
if {offset < 1)

return 0;
for (i =0, 3 =90; § < tbl size: j++, i += offset} {
memmove ( (tbl+i*elmaize), (ptr+itelmaize), elmsize);
*{indext+]) = i; =
l .
retum 1;

)
int search index table(void *key,
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void *table,

unsigned tipndex,

wvoid *base,

unaigned thl aize,

unsignad nelaem,

unsigned simsize,

int (*fomp) {conat void®, const voidt})

unsigned i, firat, last, found = O;
unsigned median;
unsigned char *ptr = {(unsigned char *) base; -
unsigned char *thl = {(unsigned char *} table;
unsigned char *kee = (unaigned char *} -key:
for {i = 1; {i < tbl_size L& found == 0); i) |
if { {*Zcmp) (kee, (thl+ivelmaize)) <=0 ) {
found = 1;
first = *{indax+i-1);
if (L < (thl_size - 1))
last = *{index+i);
elss
last = pelem - 1;
}
}
if (found = 0) {
firat = *{index+tbl_size-1};
last = nelem -~ 1;
H
found = O; /* reset found flag */ .
while { (first+l) < last && found == 0 } {
/* calculate median index */
oedian = (firse + last) / 2;
it { (*femp) (kewm, (ptrimediantelmsize}) < 0 )
last = median; ' - '
alse if ( (*fomp) (kee, (prrémedian*elmsize)} > 0 )
firat = padian;
ela
found = 1;
}
if (found == 0} { i
if ({ (*fomp) (kee, (ptr+last*elmyize)} == {)
. Teturn last; _
#lae if { {vfomp) (kea, (ptri+firstr*elmaiza}) =~ 0)
return firat;
alse
Tetuxrn ~1;
} "
return median;
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B/ILE HELERY

AELHTIREA DOS Ao WHESEL. RERUFREBERY BEH IR A B
NABFHREEATN. SN AR

lﬁ“ﬁémﬁﬁﬂﬁf"ﬁiﬁﬁ%ﬁfﬁﬁ u@dﬁ:frzﬁé 10 4[4 E HE R ATy
& MS—DOS # DIR'6¥4 (3¢ H 5% 08 /2 ity DIR #4).

2. KRBT ERFN O ESRAREN A ‘Esﬁzﬁiﬁ‘fﬁ:ﬁﬁﬁﬁ, RS RS T
kMESNEREEREYT B DOS K copy 1d, ZERHENBAKERNH XA
EAMXHREFE. BR-IUHESHRBRERBEE, WA B R BRI 3
A,

' SEREXHFEMNE ENRERT R RBEEHE -1 TR R EREF
NRETEF, |

4RENERERERPNA ZPTEHEHBEFMIFERMERF LA -TE R A

FREBA—ITBF, TALHERERES!

9.1 ¥FEAHERHMOER
LEAKABRAREIENBY Mm—edir A2 LaY, ZRBTEHP 9.1 F 9.2
A, X R H 4~ Turbo C Bﬁ%ﬁﬂif*ﬁﬁiﬁjﬂﬁﬁﬂi&ﬁ, A& % findfirst
#1 findoext. findfirst Al findnext SEEH % TRV N:
struct £fblk* fn_edir (char wildcard[] [MAX_WILDCARD LEM},
int num wildcard,
struct ffhlk *filas,
int *num filas}
int findfirat (const char *pathnams, atruct £fblk *ffblk, jint attrib
int findnaxt {(struct £fblk *ffbik}

pathname T L EHHN B RBEEH LI VRN CHLRBRT. aurb BREX
MR H RMMAR, TR —AERS. Rl REXH, BEOH.
B#&, SEMERa. S olk #iE b

struct ffblk |

char £f reserved{2l]; /* reserved area ./
int ff ftime; /* file tine stamp */
int f££ fdate: - /" £ile date stamp ¥/
long ££_fsize; /t file size */
‘char :E!._;nm{l.?]: /* complete filename */

9
# findfirst VAN EHELZARE., MEEHRENBEEZTHERZD — P SRR
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TR EAY ORI R BRI S8R s B SO R SRE I X iR
B % Molk B P findfiest B AR BHR LR TEAEL WL, B
#, FA--1 WHILE B9 3 B3 findoext 493 H, 5 findfirst 4!, R findnext
R T 13 tfindfirst B — P HBEWE S HICE XM ERE 1 ET S findnext
SRR EMATEEE 0 i, 0 LHOH TR CFMZE A,

BRI fnedir BT HRFHFERFXA 2NN SEER TR HFNERE. BAL
AR AR (RFEXHEH) ERAEAE LD, FE RSB MESAL. SO8 85
BEh Ao A A2 DYN-ARRAY-SIZE $§ ) B R F b, SEuEn, €%
realloc ofi 4 & i B4 KL INC-ARRAY-SIZE X 1" LK. realloc 8§ &l ik M A HE
EETFRE., BREFE, MWEFAARITHECEE. BT RARMBREEDH
reailoc. BT RBERAF L E, .

fRAF—1 A P HCH ol B 3 N BN R B SRR KRR in—edir BE
TEHE, ROEE T~ = R CREENELN, UXHANERERTRETFEE
EHXHL, BB IEX AR, fo—edir IR ES A4, ST R0 4
P R fn—edir 1t 918938 B ME 00 54 SO B 1 .

fo-edir & [ — 455 (blk MM REH . SREEFRARMUCRE R files UHE
BASRANRY. FENE - DAEENBIERERE, WA BETE f—edir )5 BT
R R s S AL ‘

WEH 9.3 FH edir, ¢ BEEF, BE-HNXERNCHEAPRAIRF. S%
WIEEKREF AT ST, KNAERRKRITESYE « .« —BE7. HEBREY
GrE PR E. IR EARREFNEES R T XG4, BR, RiEH
AR BN iR SRS SO B R RS AR, YE T ERFERETIMMEE
HIHER, TEHEEE B, B9l BRTEHDMREY edir.c” BFH— P HEFT
i, Wid A DOS RIS MMA FHATTHE « c M » BAT BSR4

> EDIR *.C *.BAT

Filaname Size Time Date

BASTATO.C 882 02:56:13 - 01-27-1587
BGIDEMO.C 42530 01:03:40  12-10-1987
BJBASTAT.C 882 20:34: b 03-09-1588
BIBGIDEM.C 42532 20:34:16 03-09-1988
CHITDLIS.C 3137 20:38:22 03-10-1988
CHIIDMNL.C 1456 17:10:15 03-10-1968
CHIIDMNZ.C 1917 17:07:00 03-10 '1588
CHILDMN3.C 1949 17:14:02 03-10~1988
CHIIDPRN.C 1647 15:26:24 03-10-1988
CHITIDWSZ.C 1969 16:00:06 03-10-1988
CPASDEMD.C 1682 01:05:00 12-10-1967
DIROPS.C 7797 22103:02 03-17-1988
FILECOMP.C - 11073 01:00:00 05-13-1987
GENSORT. < 1009 22:26:00 03-15-1989
GETOPT.C 4228 01:05:00 12-10-1987

e T e



LIST.C 2948 11:28:21 03-16-1988

MAIN.C 1102 01:05:00 12-10-1987
MATHERR.C 3850 01:05:0¢ 12-10-1987
OPEN.C 478 14:27:11 01-19-1988
STROES1.C - 1675 11:41:12  03-16-1%88
STROES2.C 6349 17:45:08 03-08-1988

press any key to ceontinuae

Fllename ' Skee. Time " Date
T.C . 8881 16:01:05 03-07-1988
TRANSLAN.C 7848 15:40:06 03-10-1988

23 files matching in 163829 bytes
26 filep matching in 166124 bytes

Figure 9.1 Sample output of a session with apphcat:non edir.c. The command line arguments
supplied is *.C *.BAT. .
9.2 ¥ Eﬂﬁiﬁﬁmﬁﬂﬁﬁﬂ

BoAXY / ERETEEBEYE copyto, TEERTFHR 4 9.5 P, B LA M
T
int In copytoichar* destination,
char wildcard(] [MAX _WILDCARD LEN],
int num wildeard,
int varbose,
int safe mode)

destination B¥ R B IR H RNMB L. widcard SR S ERFNBHKE.
num—wildcard Z2HIEEERFH M. verbose BRI RZRBBLEEN CHHRAERT
X, —13E 0K verbose BHAAITH verbose X, M —ABHXM 2. safe-mode
ZEATHRAECHENIAEFENE RACHBREEAXM. 4 01 safe-mode
BEITHEZLENER., NREENNOIHEHFETEHNAR, WERTHPEBRULER,
copyto BREUA A f—edir BRIHRIXHLZHAE. BREA N THESELIERT.
G304 1/ O R¥ open, write, read # close B FHRITHRBEBM I/ O, BWEK M4ATH
BREIKY 4K, B, ZoEMMEHBE LN Turbo C #8 & O- CREATE,
O-RDONLY, O—-WRONLY REHBITHFBXHHRE. AXBEE, ZaKESH
HELBMBE A AR AL R. copyto RPELXHERL—EEHERAN
BEQH, TREEHE.
HH 9.6 FFES) copyto BB —P N ARE. ZEFAMNLSITEH, HFRIR
JH verbose  safe # DL, MERBHSH, UBFRR-TBEVHHERFRE. #)
W, EHFMNEARFEEMN DOS TR Ak N .C fLFXE XHH-RAM &MBE R
B, W | '
: SOOPYTO E:\ *.C *.EXE
9.3 BWHEFIRTAER-
128 9.7 &7 lister.c, TRIE m—edir RPN HRFLRAFROE HIEESAE—EN
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— A CBE, BREABTHBER-HEMSTBEUKEB BTN/, WE
kT, MWEREA .« ERA. — 1B fn-edir HEALERE-—TE RS H RSN I F
LRIBENIEY (BEXHZE4MER). —4 FSR EHA T8 WA list.c B
(REH 98) HHEE—TETHRMAXHELY DOS M4, —H list.ciBiH, {PRE R
lister.c BFE, ERRUBHFEBSEESSEMRM TN, Bim CHRBHNARRE
M DOS FHEMLIMWE RAM &8 H $ T #.C M.BAT X4, WF;

liste BFEFER—AMRY. MyNHARERREERNER. KRTLH S LRy 6
SAIZHRRMN A ZNEFAREREKEFS. istc BFBKEHEEERE. EH
’ﬁ’:#ﬁﬁﬁﬁ%JﬁﬁB‘J@Jﬂﬁth’:iﬁﬂﬁﬁﬁiﬁﬁﬁﬁ@ﬁﬁﬂaz&h AT 4 M Pgup, PgDn,
Home. End #1 F FHAFREXEP B, & QBIGEH listc BF. listc BFESE
700 AT AR H M E RBITT.

9.4 BRM%
_ 'T—¢§tlﬁE}?R@T¥EE§f§lﬂEﬁ]ﬁﬁﬁtj}fE, R E DB — AP +5
FHRKEFREHEN—TERBAS — ERENAER T80, BTGB B RHA
EERMELTHES, ERTHALTHOBEEFRF ILIREAR T 1M ER. THES
7 T % Turbo C & ¥ findfirst() findnext{) F chdir() BIFELAIFF.>LISTER *.c *.BAT

EMHERRAFKRAEEHAFRRB —FRM TARP L, MALHEERARKEE
4. EFTLERSH, MEERFESRRREIEMER. ZEHAREHEENRZTH
&, ABEBARES R, WRSFRME R, WEMER BRI LEIETFER
T.

WRFEELA: QBSIEAR PN E BB R IER, BT m " R8N

ARBEER T —S3icF, BEXGERETENTERNAFRAEWPRRN S
B, RAEMNREHARE S ECAREENURREXE FARHLERES, INMETF
B 5 B FE Turbo C &A% chdiry, HIEA., EAFHREEER.

EHHBEFHMEARFERR:  >um -

2RFeR—ERE >jamp <partial dir_name>

ERTHEIS —-B83*. ,

X, BiEBRERAFHARE: — R FRIRSHRN BRUE, A —MR2R0N
e, sEBRFPNERFR savedicc () # jumpdir ) Ef] A FR L BFORE.

savedir() BEFENABRBAZFBRABRTERXRER. Tubo C EH findfirst() 4
findnext() ATEEERPHSXHNLFREE, FEEBRMIETECHOREH
. BB, XEHFPEE - MBRE, WEKEERERET. KEE BRRRLK
B S A s

SNy EE RRMEES ., ZRFRESH struct bk FE—PNIRE, B H findnirst
() Wl findvext() PiZRE., XPERE:

atruct £fblk |
char ff reserved{21l1:
char ff attrib;
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]

int fi_ftime;
int £f fdate;
int £f fsize:

char ££_nama[13];

s

}
BR& fi-attrib S 1 DOS X4BH. THBTHMH. REHE L F LM dos.L

FA_RDONLY
FA_KIDDEW
FA_SYSTEM
FA_LRBEL
FA_DIREC
FA_ARCH

Read only file

Hidden file
System file
Volume' Labal
Directory
Archive

{0 F4R0YT A B FA—QIREC, HEHIIEMQERR "M ~, X®HBEER
SPMRAWE RN BRGET. NB) i RRAT, GO EERRERE BT,
H-ERERNE. EHNATHR KB B SN  save.dir, TAIET R
B, FMEFFRLBRA. MARTFERNAT. BRE—MERHEH REGH

I
0 0os 1 QUICKY
0 MsC 2 T5T
1 LIB 2 co
1 RMRL 0 MOUSE

ERGAER, Kb 0 BUWEFAREMRERWFIN. \save.dir 8K EMH T

2 N2
3 KEYS
e CG
0 TALK

&7, FHR DOS. MSC. Mouse. TC. CG 1 TALK #4 aB E 7

.
TFERIH AR THAERROLHRE:

Directory - Pathname

0 bos \dos

0 msc \mse

1118 \mac\lib

1 RRL \msc\rmrl
1 QUICKY \msc\quicky
2 18T \msc\quicky\tat
Directory Pathriame

2 \mac\quicky\eq
0 MOUSE \mouse

0 TC \te

1 WCRK \tc\work

1 TSR \tc\work\tsr
_1 GUIDE \te\guida

2 vz \te\quide\v2

3 KzYs \telguide\v2\keys
0Ccs \eg

0 TALK \talk

1c6 \talkicg
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B savedin Y, REHEHRFBARTER T, &N jumpdir) HEHT
i, BAR 7., save.dir W R - EFMK - DMEAHREAKE., BF. BT —17F
HR%, XARBHEEMEEE, FABIGR. EXrBE. SRR RIn22
BRHE . (T R BRI . - -
URETAE . GBI CRERE 0, e, W chdir() BN I
. BESERNLIEESY, DIRLATREM 0, RERH P BREGSRES, ity &
Y B, BIAEATRIE FHEA T MU R AR, J
. LR IHEE R, AR T R

>jump ot jumps to \msc\quickyhtat

>jump gu jumps to \tclguide

>jump ke jumgs to \tc\guide\v2ikeys :

>unp oF not unique, so it will prompt for \cg, and then \talklcg
>jump tehguade HOT allowed, can’t give pathnames!!

22 Y B A ] S T K R IR R — 4 B R, RES BIEAT fump—s DI
B savedin, SXHEITIR, ;u:jfﬁuﬁlr-st MNERMERTEEZERTHMEREH SR
DOS W LBHZ . : ‘
“osave.dir BUIREE BN, DUBIEITREE A A AT IE R P EE R R, AR R
TR, WA A, BT TR |
F---BREERREZAGER, WHEESEMIGMARF, HYEEEXNOTBRLL 5o by
I ET > jump work tsT BEFEE 1o work st . | |

Listing 9.1 Contents of the header file "“fn_edirh"

#define W_WIIDCARD_LEN 31

fdefine DYN_ARRAY ! SI2E 50

fdefine TNC AFRAY SIZE 25

struct feblk* fn edir(chari][], int, struct £fblk*, int¥};

Listing 9.2 Source code for functinn "“fn_edir.c”

——

¥include "stdlib.h®

pirclude “dos.h”

#include "dix. h"

finclude "atring.h”

#-nclude "fn_ edir.h”

armuct. ffolk: fn edirxichar wildcard(] (MAX WIINCARD - LEN]
int. num wildesrd,
struct ffblk *files,
int *num files}

-

int n = DYN ARRAY | SI..E

unsigned ine blk size = sizeof{atruct ffhlk);
int i, i. k, nomatch, not_unigque, found;
struct £ blk *prr;

/% allocnte new block for file structureas tf
E;.J.es = {struct f£fblk *) ualoc:{n,blk aize);

18



ptt = {struct ffblk*} callecin,blk_size};
*mum files = 0; /* initialize matching file count */
/* loop to look for the specified wildcarda */
for (1 =~ 0; i < num wildeard; i+#} { '
/* search for the first matching entry */°
nomatclh = findfirst ((wildcard+i),ptr,d);
/* while a match is found */
while (!nomatch) |
not_unicque = 0; /* assume filepame is unicue */
/* search in the available array of filenames */
if (*rum files > 0}
for (3 = 9; {j < *num _files) && {!not_uniqua}; j++)
if (lstrompiptz—>f£f name, (files+]j)->£f name))
not_unique = 1; /* found a match */
/* if filename iz unique process it */
if (!not_uniquel |
(*num files)++; /* increment file count */
/* need more dynamic memory? */
if (*num files > n} {
n 4= INC_ARRAY_SIZE;

filea = [struct ffblk *) realloc{files, n * blk size}:

}
/* insert in order */
if {*nm_files' > 1) {

found = 0; :

k = *num files - 1;

/* search for proper insersion lcoation */

for (3 = 0; {3 < k) && (!found); J++) {

if (strorp{ptr->{f name, (files+3)=>£f name)} < O} f
found = 1;
/* move rest of array updaward */
wepmove { (filea+jel), {files+i}, (k—3) *blk_size};
/* insert npew element */
*{files+j} = *ptr;
}

]
if (Vfound) /* insert as last array element */

*{files + k} = *ptr;
}
else /* assign first entry */
*files = *ptr;
} _
/* search for the next matehing entry */
nomatch = findnext {ptr);
} .
} _ .
returmn files; /* retumn pointer to dynamic array */

}

Listing 9.3 Source code for utility program "edir.c”

fincluda <stdio.h>
-#irmelude "conio.h”
#includs “"stdlib.h”
#include "dos.h”
#include "dir.h"
#include "erzno.h”
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1

#include “string.h®
#include "fontl.h™
#include "sysi\stat.h®
finclude "fn edir.h”
main {int argc, char* argv(l}
{
char wildcard[10] [MAX WILDCARD LEN];
int num wildeard, num files, i, count;
struct ffhlk *files = NULL;
"lorgy sum = 0;
¢lracr{);
dirsctvideo = 1;
if {argc < 2} |
num wildcard = 1; .
strcpy (wildcard[0],7%.*");
i
alse |
num wildeard = arge - 1;
for (£ = 0; i < num wildeard: i++)
strepy{wildcardfi)  argv(itl}};
}
files = fn_edir(wildcard, nuom wildeard, files, &num files);
if (num files > 0) {
puta{" Filename Size®}:
puts(” ")
for (i = 0, count = 0; i « rum files; i++, count+) |
if {count > 20} { “
printf {("\npress any key to contime"):
gatch(};
clracr(};
puta{” Filanama Siza™):
puts ("
count = Q;

—):

printf {("%-13s %10ld\n",
(filea+i)~>ff name,
(files+i) ->ff faize);
sum += {files+i)->£f faize;
}
) _
printf ("\nid files matching in %ld bytes\n", num_files, sum);
froe{filea};

Listing 9.4 Contents of the header file "fu_copy "

int fn_copyto(char¥, char [][l, int, int, int);

Listing 9.5 Source code for function "fn_copy.c”

#include "stdlib.h”

$include "dos.h”

#include "dir.h"

¢includa "string.h®

#include *fentl.h”

#include "fn edir.h"

int fn_copyto{char* destination,



char wildrard[] {MAX WILDCARD LFEN],
int num wildcard,

int werbose,

int safe made)

struct ffblk *files;
int num files, num bytes, i:
char ch, path[65];
char ruffar[4056];
int infile, ocutfiler
unsigned int const BOF SIZE = 4095
int line num:
filex = fn _adir (wildeard, num \ wildcard, files, fnum v files):
if [num files > 0y |
for (i mQ; I « num filea; i+ {
strcpy (path, destifation);
streat {path, (files+i)~>ff _name);
iﬂfll& = open((files+i)->£f nama, O ) RDONLY | O BINARY]
outfile = open {path, © WRONLY | ©  BINARY) ;
if {({safe _mode) &L {outfile > 0)) |
line num = whateyl) /¥ atore cursor row number ¥/
do {
gotoxy (1, line num; 1
clrecl{}:
printf({"overwrite %s in destination ? Y/N -> *,
(filesl-i}-b-ff_mn‘n] !
ch = getcha(); printf(™\n");
if {ch >= *a* g4 ch <= 'Z') ch 4= ‘A~ tpry
} while (ch != 'Y 45 ch 'm K'};
if (ch == "N') {
<closa{infile):
closa(ogtfile);
continue;

close (foutfile) ’
/* recpen fila handle to allow new filae crestion */
ouvtfile = apen(path, O _CREAT | O WRONLY | O BINARY):
/* are both files are opered ok */
if ({infile > 0) && {outfile > 0)} {
if {verhosa)
printf{"ss —> is\n",
tfiles+i) =>f{_namme, path) ; _
while ( (num hytes = read{infile, buffer, BUF_SIZE!} > 0}
writa({oucfila, bnffer, num bytes);
elose{infila};
close (outfile)

elze |
1f {(infile > 0} close(infile):
if {outfile > 0} close(ovtfile);

)
frea{filas):
return 1

}
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}

alse

raturn 9;

int backup{char* destination,

}

i

alse

char wildeard(] {MAX WILDCARD_LEN],
int num wildeard,
int wvexrbose)

atruct £fblk *files, *ptr;

int num files, num bytes, i, nomatch:

char ch, path{65]; -.

char buffer{4096];

in% infile, cutfile;

unsigned int const BUF_SIZE = 4096;

int vl, €2, di, d2;

long int a1, =22;

long sum_aize;

files = fn edir(wildecard, num wildeard, files, &num files);
if (num files > 0} { - '

for (i =0; 1 < ﬁum__filea: iy |
strepy (path, destination):
strcat {path, {(files+i}->ff name);
nomatch = findfirst{path, ptzr, w};
if {!nomatch) {
/* get source file size, time and date stamps */ ~
sl = {filag+i)->ff_fasize;
tl = (filea+i)->ff frime;
dl = {files+i)~->ff fdate;
/* get destination file size, time and date atamps */
52 = ptr->ff fsize;
t2 = ptr->ff ftime;
d2 = ptr—>ff fdate;
/* do files match in size, time and date */
Af ( (sl !'= 22} || (£l 1= €2} 1) (d1 != d2) }
" continue;

]
infile = open { (files+i)->ff name, O RDONLY | C BINARY};
outfile = open{path, O CREAT | O_WRONLY | O_BINARY);
/* are both filea are opened ok */ '
if {{infile > 0} && {outfile > 0}) ¢
if {verbose}
printf {*¥s — ¥s\n",
{£iles+i) ->ff_name, path};
while { (mum bytes = read(infile, buffer. BUF_SIZE)} > D)
write(outfile, buffer, num bytes):
cloma(infile);
close {outfile) -
}
alse |
if tinfile > 0) cleose{infile):;
if f(outfile > 0V closgse(outfile);

free(files);
return 1;
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return 0; "
}

Listing 9.8 Source code for program "copyto.c”

dinclude <stdic.h>
$includa "srdlib.h"
#include "dix.h”
$include "errmo.h”
#includa "conio.h”
#include <io.h>
dincluda “string.h"
#include "fentl. k"
#include "“sys\stat.h"
tinclude "fn adir.h”
#include "fn_copy.h"
maln {int arge, char* argv[])
{
char wildcard{10] {MAX WILDCARD LEN];
unsigned int num wildcard, aum files, i:
char ch, destindtion[65);:
int verbose, safe mode;
clraeri);
directvideo = 1;
if farge < 2) { _
put 8 ("proper usage is: copyto <destination> <wildcard 1>...\n\n"):
exat (0}
}
slse {
strcpy (destination, argv([l]}:
num wildeard = arge - 2;
for (1 = @; i < num_wildeard; i++)
strepy(wildcard(i],argv(i+2])
}
printf("\n\nlUse varbose mede ? (Y/W} ¥};
ch = gatche(}; printf ("\n\n");
verbose = {ch == 'y' || ¢h = "Y'} 21 : Q;
printf ("Use safe copy mode ? (¥/N} *};
ch = gatche{); printf ("\n\n"});

safa wode = (ch =— 'y' || ch — '¥') 21 : O;

fn_copyto(destination, wildeard, num wildcard, verbose, safe mode);
)

Listing 9.7 Source code for program "lister.c”

#include <stdio.h»

#include "stdlib.h"
dinclude "dir.h™

#include “ertno.h”

#include "conio.h"

$#include "string.h"
tinclude *fcntl.h”

#ilncluda “sys\stat.h"
finclude "fn_edir.h"
main(int argc, char* argvi])
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sl

char wildcard[10] (MAX WILDCARD L&EN};
unsigred int num wildcazd, num files, i, count;
struct £fktk *files = NULL:
char <h;
char dos_cmd[Bl];
clrsex{); '
directvidec = 1;
Af {azge < 2) |
num wildeard = 1; _
strepy (wildeard [0], ™, ¥%);
}
else {
rum wWildeard » arge - 1;
for (i = 07 i < mm wildcard: i++)
strepy (wildcard(i]  axgvii+l]); -
}
fiies = fn ediriwildcard, mum wildcard, files, fnum filea);
if (oum files > 0} :
for (L =0 ; i < num files; i++) |
strepy (dos_emd, "LIST “};
stroat (dos_cmd, (files+i)>£f name);
systam(des_cmd) ;
printf("press the [X] key to exit or any other key to continue”);
ch = getchi{);
Af tch == X' |] ch == 'x'} exit (0};
}
}

frea (files}:
]

Liiﬁntu Bource code for program "list.c”

/* C program that lists small programs. The cursor
and screen control Xeys are used to navigate in the listing.
The listings are protectad.from any wmodification. ./

#Hinclode <gtdio.h>

#inclods "conic h"

erm booleans { FALSE, TRUE };

typedef enum booleans boolean:

#dofine MAX_LINES 750

#dafine LINES PER SCREFN 23

main(int arge, char* argv{])

{ X

char filename([651;

FILE *filevar;

char line[MAX_LINES] [81};

it i, j. kX, n, m, count, offset;

char ch;

int far *screen = (int far*) OxBSOOOOCOL; /* for colox *f
/% int far “icrean = {int far+*)} OxBOOOOOOOL: for mono */

cirscr();

gotoxy (33.1);

puts ("PROGRAM LISTER") ;

gotaxy{33,2):

mics (" AV AV

do |
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if (axge < 2) | .
printf {"Entar filenama =-> "};
geta(filename): putch{'\n'});
}
alsa
strcpy (filename,argv(l]};
. /* set arge to 1 so that subsequent filenamas are quaried */
arge = 1;
if { (filevar = fopen{filenama,”"rt")} = NULL)
printf ("\nCannot open file %s\n\n", filename};
} while ({(filevay == NULL);
printf ("\nReading ");
n=0; :
m = 0;
while {n < MAX_LINES && !feof (filevar)) {
' if {(n % 50} == 0} putch({'.');
fgets (line(n]., 80, filevar):
n++;
}
fcloaa({filevar);
n—;
do |
clracr{);
k = 80; .
pats{filenams);
for (count = 1; count < LINES_PER_SCREEN; count++) {
j= m+ count;
offzet = (; :
for (i = O; (Iine(4I[i]} != '\0* && lina[3i[i] != OxOA); 1++)
£ (line[j] [i] == Ox0%) ~
offzsat += 7;
alse
*{acreen + i + k + offset} = line[jj (i) | O0x?00;

}
k += 8Q;
}
printf {"use cursor/page control keya, [Q} to quit™);
ch = getch();

if (ch =~ Q) { )
ch = getch{}; /* gat second byte */
switch {(ch} {
case 71 :
m=0; /* Homa */
break:
case 79 : .
m = n - LINES_PER _SCREEN; /*End*/
break;
casa 73 : /* Pagelp =/
' if (m > 1} m -= LINES PER_SCREEN;
if mM<0) m=0; ]
- break;
"case 81 : /% PageDown x/
if (m<n) m 4= LINES PER SCREEN;
if (m >= (n - LINES PER_SCREEN))
m=n - LINES PER SCREEN;
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break:
case 72 : /% Arrow Up */
if (m > 0

hreak: :
¢case v 1 J* Arrow Down */

if {(m<n) ot
if {m >= (n - LINES_PER_SCREEN)}
m = n - LINES PER SCREEN;
braak:
} /% switch */
ch ="' "';
}
} while (ch '= 'Q' && ch != 'g'});
clracr();

Listing 9.9 The source code for the jump directory program "jump.¢

/t*ttit*tllt***i**t*i*ilﬁ***i***tt****tti*iitt*itﬁi*ttittiit**i*ititi*i
. '

Jurp Directory Program

Calling sequence: >j partial dir_name % jumps to directory
or
> s 3 save directory tree

This program uses a fast lockup file created by the "-s" option to
find a match on a directory name, and than jumps there. Since the
match may be a partial ona, it prompts the user if the mateh is not
unique and verifies that it is the one wanted. If no match is
found, or the user says no to each prompt, then_no jump takes place.

This program reads/creates the file \save.dir in your root directory.

* % F % 3 o3 ¥ ¥ B F % % & R BN

tt*ti*tttttttattt¢ttttnt*tt***iit**tItﬁ***t***i***l*l*Qtii*ﬁti*iilt*i*/

1

tinclude <stdio.h> .
tinclude <atring.h>
tinclude <dos.h>
Finclude <dir.h»
/* changs this constant if you have more dirsctories than this »/
fdefine MAXNUMDIRS 256
void zavedir{void);
int =zcandir{int level, char *path, FILE *f, struct ffhlk ffblk}:;
void jumpdir {char *dicname):; ]
int srch tree(int level, char *path, char *dir);
int verify{chaxr *dir, char *newpath};
atruct dirstruct {
int level; .
char dir[MBXFILE]}; /* MAXFILE « maximum size of file name + null +/
} table[MAXNUMDIRS] ;
FILE *£;
int numdirs, index;
chay path([MAXPATR); /* MAXPATH = maximum size of path name + rull *+/
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main (int arge, char *argvi{]} {
int i,n;
if (arge > 1) |
if (!stremplargv{l}."-s"}) {
savedir(); /* -3 option: he wants to save directory tree */

)

alse {
Jumpdir{argv{l]); /* elss jump to a directory */
}
}
elze | .
printf (“Usage: § partial dir pame or 3 -s\n"); -
}
}
void savedix(void)
/n
+ This routine scans the cutrent drive and collects the path nares
* of all directories. The names are stordd in a special file
* called “save.dir" in your root directory. Thia file can then
be used to quickly find the directory to jump to.
*f . -
{ .
' struct ffblk £fblk;
FILE +f; )
printf{"Craating directory table \save.dir\n®};
£ = fopen ("\\save.dir”,"wt"}; /* cpen sava.dir in root directery %/
stropy{path, "\\% *"}; /* start with root path */
scandir (0, path, £, ffblk});
feloself);
13 .
int scandir (int level, char tpath, FILE *f, atruct f£fblk £fblk)
G
* This is a Tecursive routine that walks the directories in a
* depth-first fashion and accumslates the full path name of
* sach subdirectory, then computes its dapth in the dirxectory .res.
* The subdirectory name and its level are than written to file f.
* .
* NOTE: since char *path is modified, it should NOT come in as a
* string literal. . : '
"/

int done, oldlen;

oldlen = strlen(path); /* keep track of "base” path length */

done = findfirst (path, &ffblk,FA DIREC); /* grab first directory */

while{!dona) { '
pathioldlen] = 0; /* raset to base path name */

/% check to see if we found a dizectory, and that it is not the
special directories *." (current directory) or “..* (parent
directory). These last two checks prevent infinite racursioms.
Y -
if ({£fblk.ff_sttrib == FA_DIREC) &t stricmp(ffblk.ff name,”.")

§& stricmp (£fh1k. L5 nams,"..")) |{

printf ("3d *, level}; /* feedback to user */
fprintf (£, "%d vs\n", level, £Ib1X.IL_name); /* and storm */
path[strlen{path)-3] = O; /% remove "v ** gearch pattarn */

- streat (path, £fblk. £ _name) ; /* add paw directory nams */
strcat {(path, "\, 4%); /% and search pattem */



acandir (level+l, path, £, £fblk);
} .
if (findnext (¢£fblk) == -1) done = 1; /* no more Cilas */
1
return;
)
void jumpdir(char *dirname) _ .
/* Opans the directory tres table \save.dir and then searches for
~. ¥*-the directory node char *dirnams. This nams can be a partial one.
*f ’
{
int i,n;
if {{f = fopen{"\\save.dir","rt"}) = NOULL) {
printf ("Dirsctory table file \\save.dir not found\n“);
axit {0);

s

}
numdirs = =1;
while (1feof(£)) [ /* read in the number of dizectories */
if (numdirs w= MAXNUMDIRS - 1} { .
printf ("WARNING: out of room in directory table, “);
printf (*only first %d read\n"”, MACIUMDIRS):
break;
}
numdicrs++; . . )
facanf (f,"%d %a\n*, & (table{numdirs] . level}, table[numdirs].dir);’
}

fclose (£} ;
index = 0; /* initialize diractory table index */
strepy (path, *\\"}; /* start with root directory */

if (!sich_tree(0,path,dirname}) printf ("sub—dizectory not tmmd\n"lé
} .

int arch tree(int level, char *path, char *dir)

Fi

Searches our directory tree for a match, and changes directories
and returns a 1 if we do find one, slse § ia recurned,

“path” is the full path name of tha directory we are currently
trying, “dir" is the partial or full name of the directory
wa would like to jump to.

NOTE: This is a recursive routine, and uses index and rumdirs as
global variables. They must be initialized before this
routine is called the first time.

Al=zo, since char *path is mclified, NEVER pasa it as a
string literal.

# & & & X % x F& B W ¥ =

»
T

{
int oldlen; .
oldlen = strlenipath); /* xeep track of base path */
while (indax < numdira} { '
pathfoldlan) = 0; /* reset to hasas path name %/
strcat {path, table{index).dir}; /* tack bn our tatget d'ir */
/* chock for match, if found, verify it is the desived one */
if (!strnicmp(dir,tablefindex).dir, strien (dirp}y {
if (verify(dir,path}} {
chdir{path); /* yep, so jump thers */
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return 1; /¥ signal we’'ve done 3o %/

}
}
index+t:
if (index < numdirs} { .
if (table([index].level '= tabla[index-1}.lewvel) {
if {tablefindex].level > table{index-1].level) { _
strcat {path, "\\"}; /* get ready to go down the tree */
if (srch tree{level+l,path,dir)} retum l:
/* might ba saveral levels deep, 8o keep popping */
if (level > table{index).level} return 0
}
else | /* new level < old leval */
return 0; /* 30 go back up to parent */
}

}
}

return 0;

1 )
int varify(char #*dir, char *newpath)

P

* Sge3 if the directory name is unique. If it's pot,

* the user is prompted with the full path name to verify
¥ it’s the one ha wants. If it is unique., no prompting
* is deone.

* Returns 1 if it’s the right directory, el=e 0.

w/ .

int i,cnt,ec;
for {i=0, cnt=0; i <= numdirs; i++) /* count number of matches */
if (!strnicmp(dir, table(i].dir,scrlen({dir})) cnt++; i
if {ent > 1) { :
printf{"\n%as ?",newpath);
¢ = getche();
if (¢ == "y*' |} ¢ == 'Y') retumn 1;
return 0;
)]

return 1l;
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S48 HEEI/O

FEHRABAEZTHREHFRIREAENIHNAESF. SEALTRE
FILEL / O {42 LT i A — 1 1) By B B Sk i 3R S Al A

FEITIEANBERICRNLE1/0 RERTERICH. HIFrSNHAESMCRTRH
ARMBEEE, Fuof TR CAD BiEE, HPhERTESERA SRR RAT XD
U EE . B—ATREILEERE, KPS ERAEARAI AR, FA8
TRWATRIBE hypertext (BHEXA) KRHEBEFUREMFEFRBIENOTE. 8K
HRETLA B K0 R B TR A, BERTKICFE T HERNES.

AEAHA—-TEKICFE (VLR) 500, FRZAMFFEXHI/ORNLAHBYE,
W EBRHF OSSR RFEEREN. ATU-EHRH RN KT H"BFEAR,
VA E B B A%, mﬁﬁmﬁﬁﬂﬂ EREN—, REEE— RS
RicRBHLENVH.

10.1 TKERIY

ﬁﬂﬁﬁﬂiiﬁ%%ﬁﬁiiﬁﬁ%ﬁ% BE B RB =1,

© BRSPS R?

©EEEE A RMER DR

LSRRI RO A?

B EPNE 4, ERTERMNY VLR REGaE84BE:

10.2 ZE ¥R VLRS

EERIDEXHDRIEFEESN. FiCRDRUICRSMTRB - EFNEY
R/, % VLRs, WFUHAHELHES].

— i, — VLR XHFHERS AF M RHE M ERX@ERZIDREXG PN
Bk, TUAST-AMES, RLERENLERRESIFKEEN LT, &
S 2 SEAT AR 308 A S e i 4, 7 B W IEE PR M. RASTERIEX
. B R A HATR.

R M TR RS AR FRE PR AKMBERHENAXRYE. THd
DRRESEED TR XHEEMS T RIIELBES. HE, IREwRFRLFNE
—SEMBIEFRSFEEAFNICE, TEFEENE - KETHSIMTH. —B, B
R XHFHEE EESR B RhE, BN DOS HEBIABA B KX 4ER.
HFRBAHRIGER. NRRERSTHFEAEEE. NTfRARERERE,

TR SHBESHEME—E, FRTHDRXEE, ERERTEPLSHEEHNE
B @ T XFPaiLR MRS, RS MATE, R R
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RERRIE R LR, RERIIMAERS, BETREXEP (TEEFL) HERI
RE—woh, ERFAEREIFMETN LR, BARTUBT AR

— X EROTERIERS | B HLE—1 VLR 65, RERT|BIZAREMHE
FIHIATE.

EATREM T — AR LMERANFHRE, FUTLEREZFHBANERR R
8. BREFEHAP, XMREIERE AR NRE, |

BRRIATHE VLR RN —8a, HEMEERNSAFPBRABESI
ipbiks

103 #EAFUMFE VLRS |

MR KL RIAFHEAMMBRIL IR FAE, FEERICREBER— A D
ﬂiﬂi&hﬂifﬁﬁﬁ S—-TORENERE, EREKAl aaTRET. ﬁﬁu~—~"¥hﬂsﬁ

- UBER A bt LR —ER. RARRTRERTERICR.

VLR XHEBRPERICREAERRLEPRAE —ENRIRRER. (X8, RN
FTRMTRETHFEARRMLREIRAD) Kif. REGREROHRKE 256 F1,

A—ARHRELR, WAHBZESE EIAHARLNTHCRMNROHER, 4
HEEFNTEN, BHTRRRGRECHEEN. WREATAEET, MinFHH
fER. S—AsiRuBliR, CHIARRBEMIA b HEX.

104 I2RRHE :

M EFER—ABKCRE, FRETELERERSA S, #ilR/MERENER
s, HBE AMTRERFRFRUA. ERMHEESS THREMFER? HAENR
%, RITEESBIER AR E AT A B AT RS R, BRI R X REE
BIER . (B, PEREER). BRI XHELBRAESHRR. BNadsne
FE P OGRS GR A H. REE U A R . R R AT
HEGPRE, TARLEERE RAM 1, FEFAEEL, BT DOS XU EANLE
ﬂtlxﬂ@ A TFHRAIE VLR X, #h 8L T sy s,

EOTHE, VLR HEo R BN E K 256 F1agsk, Hhn-— ¢ﬁﬁﬁw RJfE%
ﬂ&mﬁ2%$%MQ°%£ﬁﬁ~¢m¥m2% TR, AR TR AR A
£~ TRENRT, RIOAERE—-PRBAFRORA: B4 HTEEANFHRA
BB, BAEFT - AHENER, mASTRER, RN/ DHERIRE,
B M BKD, AR LR A R,

{Effat i —MORBEY, HIRERSHEESER., URHBEOAIEDN, WER
AR R E—SEH R E S ERE. SRFFEARD, B Eam, ek
A, ), GABSREHER— R TERNKRNEIEEAG®E. RF
BTN EARHNEA S§ERE, BAXFTERBT -L5H, HEihTE gL
AFHETNEG, B4 NRCRBEEHRNTA, WBG-REMNSHEHRTS LA
FU B, AR PR AR 20 R TR,

BARE—A —AREER: SULEBER RIS — SR RS AR B I S bR BUR £
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AW, XK, BRKESFAURBERLR. DREEEE ASCIIXE, MFETHA
M NULL FYHRAH. REN_HWNE, ATROLA—MEROKETHRAIX
WMAHH. —AEERANHERRIBIERYKEFEF L. XRE VLR KT EHAN
ik VLR CROB—RPIARRH LT IRAE.

105 VLR XN
M 10.1 8/FT VLR B4 h Y VLR X8,
byt -3 - 4-7 8-11 12-16
IFres Space] File End Indax Address | No. Recs | —
B Bytes
Uear Dafinded Parameters -
First Data Block Secend | |
| Data Block Third Data Block | Forth Data
- — Bytes
atec ...

Figure 10.1 VLR file format

106 VLR X#kk

XFRRE—-BAFFA—TAFIR, LBPHFETSIH. free space ZXH A HHZ
RIRAITFL. fileend ST MXHRBE—NFY. RTSBAESH, IREXH
PELGHEHEBES, B, XMXEFCH, FADRBEMEY, MXERNMFHEL,

index address BH K@ LHRFIBT L. XIOBHRETEEN, HERFBERS
SR RMAER— PR YL, free space Ml file end SHAHFHEBMEA, 1 index
address SRR VLR B f-G8—54. BEwemA 4.

C BRE-ASEEANFHEXHFERCRYE, TRRITERRRY, EXLh
VLR K-8,

REXNS SR AFRR— R REZR. X—FEBAPEQR—H VLR X6
BIWE. EEEN—TREFEFMT IH TORNSHOEABMBHY, FRERLL
FRPEREZT. B, R EBIEE R GMFFEE—R, XSERA T8

RERI &AL,

10.7 VLR i2®Mst
EXFVNEERERICRNIFL. §MIRTEA—THBRBERTH. SR
ALARM 6 FHWB 256 FW K. REOVESHME 102 5w,
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. Byta 01 2-5 6~T* 8-255

AL !s | Next location| w Data

* For the first block, this is the number of actual bytes of
data in the list. For ali other biocks, these bytes are data.

Figure 10.2 Format of variable-length record data blocks -
BN FVEEREL ERARFMETHR, K‘%’ﬁﬁ?‘ﬁﬁ% B, R
L5, WMEBHERRE 16 FHK. LAHERMLSH 255 WRL=5 MERERDPL

¥4 BRAFH-PT -RRER ﬁﬂ&ﬁa‘ﬁiﬁﬁﬂ@iﬂ mRAZEFEREY, X

BATE VLR X Rk,
| AW syncbyte, BREFW O, XITFTHTREESE. YEEET
FERET, 534*?%&1&&&1%%‘2’%6@ oxfd, WREARZNE, WEEKREIHFER
MEE LERET. _

. £ sync byte ZF%*’I\“ﬂ?jﬁﬁﬁ CREETT-HRAHLE. B, nEEEHE
0%0100, W F—HMABEFXHEFL 256 FH (0x100) HFFHE, WRFT—{rBRE 0x
0000, MREEHRECLRTEHERSE.

1E next location W2 G RBEL S, WRAZXMREFRPME—, WEHAFH
ERENBEEPBIEFETRESA.

108 VLR R&E
BARBMEITHE T 5 KICRE KM R O AL VLR ek, Bamaeisf
AVLR KEET. BFERE 1013 102 P, RARIHTIIBIHERT:

Routine Use

epenvlr Open/create a VIR file.
readhdr Read the file header bytes.
writehdr Write the file header bytas.
gatvlr Road in a VIR record.

addvlr Add a VIR record.

delvlir Delete a VIR record.
reuse_vlr Reuse or update a VIR record.

B ETENE T AR HMERBEAXEL/ O BEE. VIR EAFES
VSTR RIFEHTFI/E. VSTR RIAEELEN AR RAM SR RARE R
HA, VLRIZRMEXPER—-RUNBERTH.

109 FTHF R VLR XH
openvlr ) R¥HTITARME—A VLR ¢, RERHE:

it openvlr(chaz *fname, char *access type, long rsh;

H- A SBRXALER I RERER, RAERTE—4RRE 1/ O MR
., BEASBHEABECRMEHBEHF IR,
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_piﬁmﬁ&ﬂ@ SHRAGEIH I/ OAE &, — -1 HERRBEHFE. &
B, BRI HERAE DOS X4, ﬁﬁﬁ)’(#l/oﬁ#ﬂﬁm ioRvoF ot
—A-fiE VLR XHMBAFEANT;
Je
Opcning' VIR files example (virexl.c)
Must link with: popup.obj, mouse.obi, sayarr.obj,

fileio.obj, wstr.obj, vir,obj
*/

tinclude <stdio.h> /* must include for std 1/0 routines ~r

#include "popup.h® /* all of these mast be included as well */
finclude "filaeio.h"

‘finclude "watr.h*

#include "vir.h"

void main{} {
int fh;

init_win{); /* always, always, always do w/f
init_files();

if ({fh = openvlz("mydata.vlz", *w+b”, 32L}} I= =1) '{
mprintf ( mydata.vlr file created succoufully\r\n“)
closefila(fh); .

}

slse |

] mprintf ("mydata.vlr file not created successfully\rin®} ;

BB, ‘wib AFERER, THAGAEQBR XA _HHRR. AEHAEH
A EREHA AR AEE. TUMNE VLR AR RIER TIE.

EXMITP, RINSEF openvir ) AFHHR 32 AFHBEBITH, XBALE
7 VLR A XH8 LR, BTEREADESHE 16 XM, m4 8
¥} Fs (QZEat). FE Coifmat), A (E3ht) A NR G2RE) S
16 MEFH, EXESHRTRFH2ZNNRRLRIBAN, A mERER HXB
FRBREF N, WEED -SNEE X ERMOFIERL. 8 OERERTWELEK
. .
LA —4 VLR i, FS, FE, IA #i NR 2EHHWHKRLT. FS A FE
SRRBRT HBIBCR AR, ELRENREIHES, EHVLYHESHEME. 1A
BYPEEERHO, (EhHAPESYNNEER). NRSHEETEY 0. BE VLR X
HRIUAT.

10.10 ifialskap
WAT B readhdr() F1 writehdr () F T L4 ¢ 8% FS. FE. 1A I NR.

TMETENFA: int readhdr{int fh, long *£3, long *fe, long *ia, long *nr};
int writehdr{int fh, long f3, long fe, long ia, long nx);
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FSMFEZHNMANREHEARNBEREM. L, AP readhdr()
writehdr () MM —FEEFRESHLA M XH FHCR S, EANNBPEXHELR
MEELAAEHERE CHBATTRRENMN

TR 4 TSR THEBERER, UM writehdr() SEA, AR
RARE RGO, '

10.11 FnFodekioR

BT RERF addvir () F1 getvlr () T 1o X HFR I — 4 B0 S RS — 4 1850 3 49 3
. EEMARENBEES - S EEEE, MTF addvir() BFRFAEMER,
T getvir(), HUFESEXMIE, XBPBRNFHL.

ant addvlr(int fh, vstr *s, long *locn};
int getvlr{int fh, vstr *s, long loen);

THABRF B [~ TFEREKE — MOFAEF. BRZIDRh T 32 47 .

/t
Example of accessing a vir file (virex?.c)
¥ast link with: popup.obj, mouse.abj, sayarr.obq,

fileio.opj, vstr.obj, vlr.obj

v/

#include <stdio.h>

#include “popup.h*

#include "fileio.h"®

#include "vrr. k"

#include “"vlr.h"

void main() {

int fh;

vatr mydata = NULLVSTR;

long loen;

long fa, fe, ia, nr; /* four parms in headey section */
init_win(); /% Always, always, always do %/

init_tiles();
/* Start a character string, add a pull
terminated measage to it */
elrvstr{emydata, 20, sizecf{char), 5);
vatrins (emydata, 0, "hello world\0", 12): /t notice mull byte ¢/
/* Opan file., If successful, write, and then read the data */
/* Also, retrieve number of records in the file ¢/
1f ({th = openvlr{"mydata.vlc®, "wtb", 32L)) != -1} {
mprintf ("mydata.vlr created successfully\r\n®); .
addvlr(fh, &mydata, &locn); - /* add record */
getvlr (fh, &mydata, locn}; /* raad it back in */
mprintf ("First record at loen %ld containa: 'Sa’\r\n%,
loen, mydata.data;;
readhdr (fh, £f£a, &fe, &ia, &nr);
mprintf ("Free space at 3ld\r\n", f£3):
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sprantf{"Flle ends at $ld\r\n", fe);
mprintf ("Number ot records is %ia\r\n", nr);
closefileifh);

) .

alze | .
mprintf ("mydata.vlr not created succassfully\r\n®);
}
}

B addvir ) BEHAHPHHRIE, HFENREAHSHENE, KAXEAHEHE
HEMEE, MRATAHTE, WKESHAEXHEE, ERREET. TROEHRkL
MIEE, M gevir() T MWD RE, LANRTREHIE, BN, WA BEEE
HXHHEDRRRT P, ERXTHERN TP, RNREVERFE-ITRABEETP.

10.12 H7E VLRS RykE

Y- EHEHPEEA—1 VLR TR, ZBHSATKERSERUTEN K DARRE
B EHHEERE . XM SHBEEE—-R, HER-TRKIDORET, BXKNBL
BEL EHWKERREN ), ZERIBHIEA. MEFRNEEKESTEX AR,
DI K.

ENEERFMONIEMN BB hITES NIRRT, RANREANY
FRMNREP—IITENAMS, BH, BE—XH"WEHTET -PERKIZRHEAR
B, Ry, mREERNDARIEHENTEEMGE, WEFE R,
FHEEHZER, DRFBLEHN - HRERIRXERE, UEARETRAN—

T FHFRHE, int reuse vir{int fh, long locn, vatr *w, int offaset, int use_fa);
int delvlr{int fh, long %cen):
10.13 SEEF VLRS
VLR A0 7 W reuse—vir () REEH, o delvir () BEME. EMNHRRE:

M — M EREMA, RAERCRIE & b2 RANE, HRIDRIK
5 1 B,

reuse—vir() RBRGUTRF FRKMERN. TEBEST w NS HFE0F
locn HESIHMEKIDR, HBEHR, DRAEMHTHRLSREENL, NEEET
aEERSEE. BE-BSRNRAT T RIGTR,

MBHERAGK, WA A BEReER. S b 2 E e r BaW
H reuse—vir () K3LM, H@IEHET, 2 offset B ERBERBAEY, B8 usefs 3
REHITRIFEH A 8 A, |

WREHEESRAET, WHAABRTEF extend—file) BEFHT 4R,
EAPHTRRF ISR 256 A FHHMERNFIERTRE —5. SNEER padsize 7]
B RAEEEENE. CRREREHY 10 FH.

FHERT 4 VLR XASQRR—ERBORM. FX. REHMR:

—199—



/i
More axamples of vir file I/0 (vlrex3.c)
Must link with: popup.obl, mouse.obj, sayerr.obj,
fileio.obj, vstr.obj., vlr.cbj
*f

#include <astdio,.h>
dinclude "popup.h”

#include “fileio.n™
#includa "vstr.h”
tinclude "vlr.h"
void main{} {
int fh;
vatr mydata = WOLLVSTR;
long loen:
long £a, fe, ia, nr; /* four parms in header section */
init_win{}; /* always, always, always do ¥/
init_files();
/* start a character string, add a
null terminated message to it */
clrvstr{emydata, 20, sizeof{char), 5};
vsﬁrins{&mydat.a, 0, "hello warldy0", 12); /* notice null byte */
/* open file. If successful, write, and then read the data */
/* Mso, retrieve number of records in the file */
if {{fh = openvlr{"mydata.vir", wtb", 32L)) I= -1) {
mprintf {"mydata.vlr created successfully\r\n"):
addvlr (fh, &mydata, &loen); /% add record */
getvlr{fh, &mydata, locn); /* read it back in */
mprintf ("First record at locn %1d contains: '%a'\r\n",
loen, mydata.data)j;
readhdr (fh, &fs, &fe, ajiz, &nr};
mprintf ("Free space at %ld\r\n*", £s);
mprintf ("File ends at $ld\r\n", fe);
mprintf {"Number of records is %ld\r\n", nr):;
/* update record, then read it back in'*/
vstrins{&mydata, 6, "cruel "“,6);
mprintf {"adding ¥s\r\n", mydata.data);
reuse vlri(fh, locn, &:ﬁydata, 0, 0);
.getvlr(fh, &mydata, loen);
mprintf ("Record now contains: '%$s'\r\n", mydata.data};
reachdr(fh, &fa, &fe, Ekia, &nr);
mprintf ("Free space at $ldic\n", fs});
mprintf{"File ends at %¥ld\r\n", fe}:
mprintf {"Number of records is %ld\r\n", nr}:
/* delete the record * ' _
delvlr{fh, loen}; ' -
mprintf ("Record now deleted\r\n”):
readhdr (fh, &fa, &fe, &ia, &nr}):
mprintf ("Free space at %ld\ri\n", f£s);
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aprintf ("File ends at dld\r\n“, fe):
mprintf ("Number of records is Md\r\n", nr);
clusetile (fh) '
}
alse {
mprintf ("mydata.vlir not created successfully\r\n");:
}
}

MPFE, KT

New vlr file creatsd successfully

Fizrst record at lden 32 coentaina: ‘hello wozla-
Free space st 62 : ’

Fille ends at 62

Number of records ig 1

adding helle cruel world

Record now contains: 'hello erval. world'
Free space at 62 '

File snds at §2

Burber of records is ]

Racord now deleted

Free space at 32

File endn ar 52

Rurber of records is 0 _
EERER TS offset F use—fs BERLBA, X — 13 reuse—vir() KIE5H
By XE-SREEBLRO. H'ﬁmﬁﬁmﬁﬂmiﬁﬁﬁﬁiﬁ&lﬁ#?{ﬁ. -

10.14 W—HNE VLR X351 _

ﬂ&ﬁﬂﬁ%ﬂ%ﬁ:iﬂﬂﬁa—ﬁﬁﬁiﬂiﬁ—m!Rﬁﬁ@ﬁéﬂﬁﬂ%lﬁﬁ—ﬁﬁi#
R, EXTMATH, RIIUAFMEMXRE, REMOTBNE. RN AMTERE
RIUBBR—TKBHOFSEE, FAIRCIHRMBE VLR XH, MEMNERS

AR RAE RS YR, BT HBHEIS. ORI F MBI RE,
ro
Example of an internal vlr file index (vlrsxd.c)
Must: link with: popup.obj, mouse.obj, sayerr.obi,
fileio.obj, vstr.obj, vlr.ebj
XY, .
tinclude <stdio.h>
ginclude "popup.h”
#finclude "fileio.h*
#include *ystr.h¥
#include “vlr.h"
void main{) {
int fh;
vatr recldata > NULILVSTR;
vetr rec2data =~ NULLVSTR;
vstr recldata - NULLVSTR;
vstr buffer = NULLVSTR;
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vstr index = NULLVSTR:

long locn;

long f£s, fe, ia, nr; /* four parms in header saction */
init_win{}: /* always, always, always do */

init £iles(); '

/* make the null terminated character strings */
clrvstr(irecldata, 20, sizeof (char), 5):
vstrins {&érecldata, 0, "This is record one\0",19);
clrvstritrec2data, 20, sizeof (char}, 5};:
vstring{&rec2data, 0, "This is record two\0",19);
clrvstr{&arec3data, 20, sizeof {char}, 5):
vstrins (srecidata, 0, "This is the third record\0",25};
clrvatr (sbuffer, 20, sizecf{char), S5}; /* temp buffer */
/* and then the index itself */
¢lrvatr{tindex, 10, sizeof (long}, 5};
/* cpen fila. If successful, add the records, and record the
addresses in the index table. '
*/
if {{fh = openvir{"mydata.vlir",™wtb”, 32L}} = =i} {
mprintf{"New vlr file created successfully\z\n"):
addvlr {fh, &recldata, &locn):
vstrcat (&index, &locn);
addvir (fh, &rec2data, &loen);
vetreat (Lindax, &locn);
addvlr({fh, érecidara, gloen);
vatreat (&index, &locn);
/* Add the index itself to the file, then update the
header bytes to point to index
&/ . .
addvlr{fh, &index, Zloecn):
readhdr {fh, &fs, &fe, &ia, &nr);
writehdr(fh, fa, fe, locn, nx);
/* Now, read in the index, and then each record */
reacdhdr (fh, &fs, &fe, &i1a, énr); /* get index address =/
getvlr{fh, &index, ia):
lecn = ({long *) {index.data)) [0];
getvlr(fh, sbuffer, locn):
rprintf ("First record at locn %1ld contains: '$s'\r\n",
loecn, buffer.data);

locr = ((long *) (index.data}) [1);

getvly (fh, &buffer, loen):

mprintf {*Second record at loen %ld contains: '%s'\r\n",
loen, buffer.data);

locn = ((long *) {index.data}) [2];

getvlr {fh, &buffer, loen); _

mprint £ ("Third reccerd at locn %ld containa: ‘Xs'\z\n",

leen, burffer.data):
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v o
:

mprintf (“Free space at %ld\r\n", fs};
Mprint£("File ends at &ld\r\n*, fe}:
mprintf ("Number of records is %1d\r\n®™, nr):
closefila{fh);

}

alsa |

mprintf("File not created successfully\r\n");
3

BATE, XBFITEN:

Haw vlr file creatad aucceséfully

First record at locn 32 contains: "This is record ohe’
Sacond record at leen 6% contains: 'This is record twe'
Third record at loen 106 contains: 'This is the third record’
Frede space at 179

File ends ac 175

Number of records is 4

EERIHORIEIC RIS PR BRI,

10.15 #F: — 1 HANNITRERF - .

B —R VLR XH4HP BAF T, ARNERMESE. —MEIg—sE
W LR, — BT . 47 Sl P AW 50 10.3 g, LT H
BORBFEENR 104 P M, BRAEETIH, HESRAIB/IBIFEEMEL. FHEA

MR T.

LUTE B AR — %E%Eﬂ@@ﬂ%ﬁ%%% RIG AT LA e i 3
DIRARIE, T —RAER, BRMARRE (SEREAAERITGER) e
ﬂﬁﬁﬁ%.@mjﬂ%T#¢#Mﬁﬁ,ﬁﬂ@ﬁﬂﬁwMQ&E&ﬁwﬂﬁmﬂm
Xk GTENIIME) . AHERNEMMEE— FERFEIEN, BEEE— %2
B. - _

ﬁ%ﬂﬁﬂ%ﬁﬁﬁ%ﬁ,ﬁmTﬁaﬁﬁﬁﬁEﬁﬁﬁ.ﬁﬁﬁéﬁ:

Command Use

" Store Stores the current slide
Fill’ Makea2 a closed polygon by connecting the first point with the last,
' and then filling the polygon with red crosshatches
Clear Clears the alide, and resets the object's point lish
Quit Closes the slide file and quits the program

AT — ik, ﬂ%*ﬂ&l%ﬁﬂﬂﬁﬂﬁmﬁﬁ&— FZRFSTH BT, —REHBM
% TRENSN S, BEAABREAGFRERICEHR N L. REER FILL &

. BWATRAE—TMTH L EE 20, EERZRE ﬁSKmEﬁAﬁﬁﬁﬁﬂH
m%&mmﬂﬁﬁﬁT% Tﬁcumaﬁ@ﬁ%ﬁﬁuzm%ﬁ% YEH AT,
G, ¥EF QUIT XM MtE B, HERNLIT Y ZIIMIEA—4 VLR XHFT.
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"store Fill Clear Quit®

Figure 10.3 Using the polygon slide show creation program
"First Last Mext Prev Quit®

\
\

Figure 104 Using the polygon slide show browser program
RMBEXELSTH, THRAAKE 104 RWEF, B 1048 HT - THARE,
FIRST. LAST, NEXT # PREVIOVS @r ¢ £MBB THENOTH E. AFALRS
RIKHT A 18 REBTH A B X :
ﬁ¢ﬁ#ﬁﬁ%“¢ﬁﬁo@ﬁwh%Eﬁﬂﬁi¢%1# QHHMEE#MER
X, KHTHRMBR A REERITHE.
ﬁﬁ#ﬂﬁﬁ*ﬁ—*&ﬁ.\mRﬁ#Eﬁﬁiﬂﬂ/Oﬁﬁﬂ.ﬁﬁ#iﬁ&ﬁ

ASRBEEHFE. TARRSEFEVERERNBREFORAN. BHFIHARATIE

COBR, FRURERERATHR T R, MEA AR SXMNERNE—TH



REO. APRAGHBRRE, FHREN SRR~ AT EERANFRN
sayerr() MM, EUHFLIM, HEHA sayerr() MEBHETRXASE, ZHS
Wln A5,

Listing 101 Source code for file "virh"

/* Variable 1¢ngth record toolkit header file (vir.h) LF}

extern int openvlrichar *fname, char *access type, long rs};

axtern int readhdr(int fh, long *f£3, long *fe, long *ita, long *nl};
axtern int writehdr{int fh, long fs, long fa, long ita, long al):

extarn int getvlr{int £h, vetr *s, long loen);

extern int reuse vlir(int th, long locn, vstr *w, int offset, int use_fs);
axtern int d-lvlr(mt fh, leng leen);

axtern int addvlr{int fh, vetr *w, long *J.ocn!.

axtern int padsize;

4

Listing10.2 Source code for file "vir.c"

FERA R AN AR AR R AN T AR AR AAANAAARRAA RN SRR ENEN R RN AT IR Rk

* Variable length record toolkit (vir.c)
"***P1**tt#*tt**t**tit*I!Q**l#*#*tt*tﬂ*i*!**ﬂtt**l*ﬁlt*ttﬁlﬂtt’
finclude <stddef.h>
d4include <io.h>
#include <stdioc.h>
#include <fontl. h>
#include <string.h>
#include “"popup.h?
~ #include "vatr.h"
#incliude "fileio.h”
$includa "vlr.h"
/* our synchronization code for integrity ctmcking sy
fdefine SYNC BYTE 253
/* "NOLL" link code, and data padding constant */
tdefine ROLINK 0O
/* Each block has 6 bytes of header infoxmation, can hold 250 data bytas */
#define BLK SIZE 254
#dafine DATA_SIZE 250
int padsize = 10; /* default padding to 10 bytes */
atatic int getvlrelem{int fh, long pos, long *nxtlocn,
unsigned char *datablk);
.static int ‘extand file{int fh, vatr *s, long *loecn, int offsat):
int oponvlr(ctmr *faama, char *acceas type,. long rs) ,
FL
Opens a variable length record £J..l¢, using access_type to control
the file access mode (ses openfils function in fileio.c}.
NOTE: DO NOT use any appand mode, and be sure to use binary mode !!!.
If the file is created, then it sets the records to start &t rs,
If just opening, then this parm is ignorad.
Returns pew file antry, or -1 if an arror cccurrad.
*/

int fh;

long zerc = OL;

/* Open for byte level access */

if ({fh = openfile(fname, access type, 1)} 1= -1} ¢{
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, if (*raczess type = 'w').{ /* ie. we're creating */
. outbytes(fh, OL, (unsigned char *)&rs, 4);  /* freespace */
- outbytes(fh, 4L, {unsigned char *)&rs, 4); - /* ;ilE__and */

cutbytes(fh, 8L, {unsigned char #)izaro, 4); /% index rec *,
ocutbytes{fh, 12L, (unsigned char *)&zerc, 4); /* nrecs L¥4
) .
}

return h;

] |
int readhdr(int fh, long *fsz, long *fe, long *ita, long *al}
/i~ : '
Reads the header info: FreeSpace, FileEnd, IndxTabRddr,
and nmumber of Lists.
Returns = ¢ if successful, else, returns a -1 :
*/
{
unsigned char datablk{l6]:
int rval;
rval = inbytes(fh, COL, datablk, 16);
memcpy { (char *)ra, datablk, 4);
memcpy { (char *)fe, datablk+4, 4};
memcpy { {char *)ita, datablk+8, 4);
memcpy { (char *)nl, datablk+12, 4};
if {rval < 0) returm -1; retum {;
} .
int writehdre{int fh, long f=, long fe, long ita, long nl)
/* '
Writes the header info: FileStart, FileEnd, IndxTabaddr,
and number of Lists.
Returns = 0 if successful, else, returns a ~1
~/ .
{ -
unsigned char datablk[16];
int rval.
mencpy {datablk, {char *}afs, 4);

memcpy (datablk+d, (char *)&fe, 4);

memcpy (datablk+8, {(char *)&ita, 4):

memcpy (datablk+12, (char *}&nl, 4):

rval = outbytes(fh, O¢L, datablk, 16};

if (rval < 0) return -1;

/* Flush the buffer to insure critical data is written.
Note we must access stream pointer as atored in file tabla.

s/

if (fflush{ft(fh].fp}} {
sayerr (FERR, "Writing vlr header data in 3s\r\n", ft[fh].name);
return -1; '

i

return 0;

1

static int getvlrelem{int fh, leng pos, long *nxtlocn,
unsigned char *datablk)

/* o :

* Reads up to 256 bytes of a block of a VIR.  Thus, datablk should have

+ at least 256 bytes of room in it. Returns nurber of bytes read,



}

> * B »

f*

{

*

*/

or retiurns -1 if an erxor has occurred.

-

It determines the number of bytes to read from the first byte of block,

"which givea tha length of the bleck, excluding the byte itself,
y . .

int bytesgpead;
inbytes (fh, pos, datablk, 1}; /* read length byta %/
bytesread = inbytes (fh, -1L, datablk+l, *datablk);
if (datablkil] != SYNC BYTE) {
sayerr (SERR, "Sync byre erzor at ¥ld\r\n",pos);

retumn -1; '
]
alse { :

mamepy ( (char *)nxtlecn, datablk+2, 4};
}
raturmn bytesaraad;

int getvir(int fh, vatr *s, long pos)

Reads in a variable-length record into virtusai string s from file fh,
at pos'n pos. Retums numbar of bytes in the recoprd, elss raturns
=1 if an erxor otcurrad.

unsigned char datablk{256]); ]
unsigned int offset, actual_ len, data_size, cata_indx;

int nblka; '
a-»curylen = 0; /% peset string length */
offset = Q; :
nblks = Q;

while{pos = 0L} |
if ((getvirelem(fh, pos, &pos, datablk}}) == -1} {
/* give up and return what you have */
s~>currlen = offset / s->esize;
return =-1;
} .
alse { /* add data to end of virtual strzing */
if (++nblks wm }) { /* if first block, then get actual data length */
mercpy (gactual_len, datablk+s, 2);
if (actual len % s->esize) | /* data types wrong 1! *
sayery {SERRF, "Data length doesn’s jive with vstr type.\r\a"
"Patz len = %u, element size = fu\r\n",
actual len, s->esizej;
IetuIn —i;
]
/* Micht nave to axtend the string. */
if ({actual_len / a-»esize) > s->dimlen) {
if (4 {redaswscris, actual _len / s->esize))} return ~1;
¥
data_indx = 8; _ '
data size = *datablk-7; /* compute amt of data in blk L
}
eilse {

data_ipdx = 4;
data_size = *deteblk-5;
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1
memcpy { (char *) (s->data)+offaset, datablk+data_indx, data_size};
offset +w data_size; '
3 .
} h
/* Set current length (in units of elem size) to the length given
- in the data itsclf. Hopefully it dividas nqually.
*/
- s~>currlen = actual len [/ s—>esize;
return actual_len;
}
static int extend file(int fh, vstr *s, long *locn, int offset}
/* Extends the file by adding the data in variable string s to the file,
* starting with the bytes at the specified offset., The locn of the
* atart of the data is returmed in *loecn.
* Function returna 0 if successful, or -1 otherwise.
*/
{ -
leng £a, fe,.ita,nmecs,link;
unsigned int 'i,nb,nl, len;
+ unsigned char datablk[256];
/* Convert length to no. of chars, and subtnct of faet w/
/% Bt if on first block, leave room for two length bytes */
len = s->currlan % s->esize - offset;
if (offset == 0) len += 2; .
if (readhdr(fh, &fs, &fe, kita, Enrecs} == <1) retuen -1;
nb = lan / DATA_SI2E; / .
nl = lan ~ nb*DATR SIZE:
link » f4; *locn = fa; S
/* Fill up full blocks first, If we exhaust the data than link the
* last block to nowhere. :
*/
if {nb} |
for {i = 1; i<=nb; i+4} {
if {i=mnb && nl==0} link = 0; else link += BLX SIZE;
mercpy (datablk+2, (char *)&link, 4):
datablk{0] = BIK_SIZE-1; )
datablk[l] = SYNC BYTE:
if (offset == ) { _ _
/% stuff in data length bytes on fipat blk */
len —= 2; ’
wmomcpy (datablk+6, &lan, 2);
memcpy {datablk+8, ({char ) (a->data}), DATA SIZE-2};
offset += DATA SIZE - 2;
y
alse {
. memcpy (datablk+6é, ((char *) (s~>data)}+offset, DATA_SIZE);
offset += DATA SIZE;
}
if {(outbytes{fh, fe, datablk, BLK ._SIZE) == -1} retumrn -1l
fe = BLK SIZE; :
b
l . -
/* For the last non-ful] block, link it to aowhere, and add up to
* padsize extra bytes to it, (to help minjmize Tragmentation when
* reusing the block). :
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*/
if (nl}y
link = NOLINK;
nl += padsize;
if {nl > DATA_SIZE) nl = DATA_S1ZE;
datablk [0] = nl+5;
datablk (1} = SYNC BYTE;
memcpy (datablk+2, {char *)glink, 4):
1f (offset == 0) {
- /% stuff in data length bytes on fixst blk */
len — 2;
memcpy (datablk+6, &tlan, 2);
memcpy (datablk+8, {(char *) (s->data)), nl-2);
}
sloe |
memcpy (datablk+$, ({char *) (s->data))}+offset, nl);
} )
1f {outbytes(fh, fe, datablk, nl+§) == =1} return -1
fea += nl + 6;
}
/* Set fresspace = file end, which means no freespace */
if (writehdr(fh, fa, fe, ita, nrecs} == -1) return -1;
return 0; /* <<< success >>> */
}
int reuse _viz{int fh, J.onq loen, wvatr *w, int ottaot, int use_fs)
e
Reuses the vlr starting at byta pos'n "locn" in file fi, by storing the
data in variable string w at the specified offset. If we run out of
room the vir list, then the list is extended by first using up
fresspace, and if we run cut of that. bytes are apneanded to the file.
If wea do have to use freespace, then this routine is called recursivaly -
with "locn* set to the fresspace itself, the new vstr offset, and the
"aze_fa* flag set to 1. This flag tells us whather to try using
freaspace or to append to the file when we need more rcem.

NOTE: Wever call reuse vir diroctly with offset = O, This cquditi.on'

is meant for recursive calls only. Always use offset = 0.
If we have any blocks laft over from the old vlz, they are put on the
freeaspace list. Note however, that the blocks themsslves are never aplit
up once thay ars made. :

P T R R TeE

Retummns O if successful, -1 otharwise.

»
e

unsigned int nb, nu, ls, len; '

unsigned char datablk([256];

long oldfs,nxtloen, fa, fe, ita, nrecs, dmy;

/* Convert to nunber of chars. If on first block, */

/* then add room for two bytes of length coda */

len = w->currlen * w->asize;

if (offset == 0) lan += 2

if (reachdr(fh, &fs, &fe, ita, &nrecs) = -1} return -1; -
’{ti*tti*t*!****‘ltl’*t*i#ﬂ*ttt**tﬁt*tttt*it*tt*tt*ttt*itii
* Walk thru each block of vlr, reusing it's space until

* we either run out of room, or have added all the data.
i*iﬁ‘ﬁtﬁ‘iiitiit*ttt*****tii*tttﬁ*i**i*it***tt*ti*ti*iii/



do {
if (getvlrelem{fh, locn, &nxtlocn, datablk) == -1) retumm -1;
nb = *datablk;
if (nb <= 5} {
locn = nxtlocn; /* we have blogk with no room in it, so move on */
1 .
else { /* we have block with data in it, so reuse it */
ne = nb-5; '
1s = lan - affsat; :
if (ou 5= 1s) { /* what’s left of our string fits in block */

/* vhat's left of cur string fits in block, so null at nxtloen
since at end, and then copy the data inteo the block. If
we’'re just starting the vlir, then add the length bytes first.

*f

memeet (datablk+2, 0, 4); /* null out nxtloen cause at end */

if (offset == 0} [ /* if at astart of block, add length bytes */

len -= 2: .

mancpy (datablk+6, &len, 2}; /* add data length code *f

memcpy (datablkx+8, ((char *) (w->data)}, la-2); /* and data */

} .

else |
memcpy (datablk+6, ((char *) (w->data})+offset, ls);

}

if (outbytes{fh, locn, darablk, *datablk+l} == =1} return -1;

/* How, save the old free space pointer, and point fresspace
to the start of any remaining blocks in the chain. If
‘we were reusing freespace and we'rs at it's end, well,
it’s cut of space now, so set it equal to the file end.

=/

oldfs = fs;

if {nxtloen) |
fs = nxtloen;

1

alaa { /* if we wars uaing freespace, it'a ¥/

if {use fs) f3 = fe; /* out of room now r/

} .

/* Now, if not already using freespace, and there's linkas
laft in the chain, scan down the chain to tha end and
link the end to the old freaspace. If f3 == fa, then thare
really was no freespace, 30 just leava the end link’s

- nxtlocn null. Then, break out of locp
*/
if (tuse_fs L& {nxtlocn != 0}} |
do {
locn = nxtloen;
if (getvlrelemifh, locn, &nxtlocn, datablk) == -1} retumn -1:
} while (nxtlocn};
if (oldfa != fe} { /* hook up end of chain with f» */
memcpy (datablk+2, {char *)&oldfs, 4):
if (outbytes{fh, locn, datablk, *datablk+i} == -1} return -1;
}
}
writehdr(fth, fs, fe, ita, nrecs);
break; /* <<< axit loop >>> */
}

alse {
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/* String doesn't fit into block. Sc add what you can.
If at the start of the vlr, then add the langth
bytes to the front
*f
if (offset == 0) { /* add len bytes to first block */
lan — 2;
memcpy (datablk+6, tlen, 2);
mamcpy (datablk+8, ({char %) (w->data)), nu-2);
offsat += y-2; .
)
else {
memcpy (datablk+6, ((char *) (w->data))+offset, nu};
offset += nu;
1
}
if (nxtlocn) { /* write out new block */
if (cutbytaa(fh, locn, datablk, tdarablk+l) == -1) retuzn -1;
locn = nxtlocn; :
}
ki
} while {nxtlocn); .
ftt*ltttta***tttt and af block walk 1°°'P t**t*ttttttitlt****ii/
it (ou < 1l8) {
/* We still have some data left,'sc we need to extend tha
* ylr. Tast to sea whather to use {reespace or append ta-
* £ila, and zet our link to the file-end, or to freespacs.
* Note that even if it says use freespace, there may not
* be any freespace, but this is checked later.
*f
if (use_fs)} memcpy (datablk+2, (char *)ife, 4);
else memcpy {datablk+2, (char *)&fs, 4):
if (cutbytes(fh, locn, datablk, *datablk+l) == -1} return -1;
/* Wae may want to append to file, or may have to causa there
t really isn't any freespace. Otherwise, recursively reuse the
* freespace vlr.
*/
if (use fs || (fs==fe}) {
if (extend file(fh, w, &dmy, offset) == -1} return =-1;
}
alse {
if (reuse_vlr({fh, s, w, offset, 1) == =1] return -1;
}
}
return 0;
}
int delvlri{int fh, long locn)
/t
* Deletes the vlr which starts at byte pos'n “locn” in file fh.
* The record is daleted by placing it on the freaspace list.
* Raturna 0 if successful, -1 othezwise.
*/
t
unsigned char datablk[256];
long newfs,fs,fe, ita, nrecs,nxtigen;
/* get. fresspace and file end pointer and number of records */
if (readhdr(fh, &fs, 4fe, &ita, snrecs) == -1} return -1;
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newfs = locn; /* vir's address will be new freespa.e address #/
/* scan the vlr’s blocks until last one found or there’s an error */
nxtlocn = loen;
do {
loen = nxtloen;
if ((getvirelem{fh, locn, anxtlocn, databik)) == =1} return -1;

} while (nxtloen);
/* If we have freespace, hook up last block of cur vir to it =/
if {fa = fa)} |
mamepy (datablk+2, (char *)¢fa, 4);
S ¢ | tmbyr_n(ﬂ\ loen, datablk, *datablk+l) s -1} return -1;
}
/* write out new freespace pointer and number of records */
if {(writehdr(fh, newfs, fe, ita, nrecs-l} == -1) return -1:
return 0;
} ' _ ' .
int addvlir{int fh, vstr *w, long *locn) .
" _
* Takes the data stored in virtual string w and adds it as a
* vir to the file fh, and returns the locn of the vlr
* in *loen. If there is freespace, that is used before appending
¥ to the file. Returns 0 if successful, -1 otherwise.
t[ .

long oldfs, fa, fe, ita, nrecs:
if (readhdr(fh, foldfs, &fe, &ita, énrecs) we ~1) return ~1;
/* either append bytes to the file, or use up freespace first */
if {oldfs == fg] {
if (extend fila(fh, w, &fs, 0) == -1) retum -1;
1 . .
elae |
if (reuse vlz(ﬂ: oldfs, w, 0, 1} == =1) rotum -1
H
/* update number of records in file */
if {readhdr(fh, &f9, &fe, tita, Enrecs) == =1) return -1;
if (writehdr(fh, fs, fe, ita, nrecs+l} s= -1) retum -1;
*loen = oldfs; /* our vlr's addr, was the cld freespace addr, %/
‘teturn 0; /* guccessful completicn */
}

Listing 10.3 Source code for file "virex5.c"

FERA R R Ty sty I T
* Polygon slide show creation axample (vlrex5.c)

Must link with: popup.obj, mouse.chbj, sayerr.abd,
 fileio.cbj, sayerr.cb3, vatr.obj,
vlr.cbj, graphics.lib

*it*i*ﬂ****!it!***t‘!titut*tt*ﬁ*tl*tiitiit******t***ttt*ttll‘/
finclude <graphics.h>

tinclude <stdic.h>

tincluda <string.h>

tinclude <process.h>

tinclude "mouase.h*

binclude "vatr.h"

* ¥ B ¥
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#include “popup.h”
tinciude "fileio.h"
#include "vir.h"”
fdafine rectxul 0,
tdefine rectyul 32 -
typedaf struct {
it x,¥:
} peoint;
typedaf struct |
int », y:
char label[10}; -
} button;
button draw_menul} = {
' { rectxul, ractyul-lé, *“Stera" },
{ ract:m]l+8p, ractyul-i6, "Fill“ |},
{ rectxul+l60, rectyul-l§, "Cleaz” |},
{ rectxul+240, rectyul-16, "Quit * )}
|13 . :
int num draw _meny items > sizeof (draw_menu) / sizeof (buttonm);
jat mouss_on_entzy(button *menu, int nitems);
void main () ' '
l '
int gdeDETECT, gqm=0, rectxlr, ractylr;
unsigned int k; '
vstr v = NULLVSTR, indax = NULIVSTR;
point p = {0,0}; ' ’
int first time = 1, i, command, done, starting point;
int th; T
long loen, fa, fa, ita, nr;
inlt wini});
init_files(): o
if {{fh ~ openvir{"cbiects.vlr", “wb", 32L)) == =1} {
printf ("Error creating ohiects.vir\n™}:
eaxit{l);
}
initgraph (&gd, &gm, "™} ;
init_mouse (MOUSE,_NEFDED, qd, ¢mj:
rectxlr = getrdawx({):; rectylr = getmaxy({);
clrvstr (ev, 30, sizecf (point) , 5} ;
clrvstr (kindex, 20, sizect (long) , 3}
/* draw mana */
mouse off(1); _
for {i=0; i < num draw_memu_items; i++) {
outtextxy{ draw menu{i].x, drew meau{i).y, draw memu(i].label };
} . .
mouse_on(l);
/* draw window, and setup window coordinates */
mouse off(1}; :
rectangle (rectanl, pectyul, rectxlr, Tectylr);
mouss on(l}; :
SeEViewport (rectxul+l, rectyul+l, rectxle-l, rectyle-1,1) ;

tfillst: :
e 1 ;}yl.(&,(}, /* eross hateh £i11, rod cai!.or

starting point < 05

do | .
while (! ik = mouse tzigger());
if (k = LEFT_MOUSE_FEL) {

- wf
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command = E,nuso___on__cntry (draw_manu, num draw manu jtems):
_gwitch (command) (

case 0O: '
/* store object, and remember its addrass */
adévlr{fh, &v, &loen};
vacrcat {dindax, &locn);
/* clear chject */
mouse _off{l};
clesarviewport {);
mouse_on{l};
v.currlen = 0;
first time = 1:

break; .

. case 1t
/* make a closed polygon boundary */
/* by adding starting peinet to and */
/* then filling in tha polygon *f
witrcat (6v, {(polnt *}v.data) + starting_point);
mouse off {1}; .
/* note: this redraws ALL of the polygons in the string */
fillpoly (v.currlen, (int far %} (v.data)):
ncuse on(l):
firar time = 1;

-break; :

case 2: /* clear window, reset point string ¢/
mouse off{l); :
clesarviewport () ;,
mouse_an (1) ;
v.currlen = 0;
tirst time = 1;

break; .
case 3: /* finished drawing, o write out index, close file */
done = ];

addvlri(fh, iindex, &locn);
readhdr (fh, &f=, kfe, &ita, &nI);
writahdr (fi, fa, f8, locn, nr);
closefile(fh);
break;
dafault: /* draw line sagments */
if {first_time) |
mouse off(1});
putpixsl (mouse_grph x - rectxul,
mouse _grph y -~ rectyul, 13
mouse_on(l);
}
alse {
mouse off (0);
line(p-%. P-¥.
mouse_grph x - rectiul, mouse grph y - rectyul);
. mouse_on (0} ;
| B .
p.x = mousae grph x - rectxul;
p.¥y = mouse_grph_y - rectyul;
vstrcat [&v,ip);
if (first_time) starting point = v.currlen - 1;
first time = 0;
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}

int mouse on_antry(

{

}
}

} while t!done):
nnuse_;aaet(};
elosegraph () ;

int i;

forii=0; i < nitems; i++} [

if( mouse_in box(l,
manufil.x, menufi].y,

menufi].x + strlen({menu{i).label)*8 ~ 1, menufil.y + 7} )

retyrn i;

return -1

)

button *menu, int nitema)
/* Returns button number that mouse is currantly on, or returns -1 */

Listing 104 Source code for file "virex6.c"

/***t**tl**iﬁhi*ﬂ**ﬂi*t*t**iti*iﬁi*ittiit*t*ititii**‘titiii*ti.*

*

» » & N

Polygon slide show browsing program (virexé.c)

Must link with: popup.obj, mouse.cbj, sayerr.cbj,
fileic.cby, mayerr.obdy, vatr.obi,
vlr.obj, graphics.lib

ii**ﬁ*iit***i***ii’*tiiiiitQttt**iiil**t**ﬁﬂ******i**i*t*ttitt*{

#includm <graphics.h>

tinclude
dincluce

tinclude <process

tincluda

sinclude “vstr.h"

#include
#include

#include "vlz.h"

#dofine rectxul ¢

<stdio.h>
<st.ring.h>

>

"mouse. h

"POPUP-h"
vfileio.h”

$define rectyul 32
typedef struct |{
int x,vy:

} point;

typedef struct |
int %, ¥y’

char label [10]:
} button;

button show menu(} = {

}:

int num_show_meny_items = sizeof (show menu) / aizect (button};
vatr v = NULLVSTR, index -= WNULLV5TR;

{

{
{
{
{

rectxul.
rectxul+:f,
rectxul+104Q,
rectxul+lso, -
rectxul+200,

rectyul-16,
rectyul-16,
rectyul-16,
rectyul-16,
ractyul-16,

"Pirst® },
“Last" };.
"Next" 1},
"Prev" ',
"Quit” }
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char buffer(20]:

int mouse_on_entry (button *menu, int nitems);

char far *bios video_area = {char far *)Ox00400049L;

void main ()

{
int ¢d=DETECT, gm=0, i, command, obj, fh, rectxlr, rectylr;
unsigned int k;

peint pr
long fs, fe, ita, nr;
init win();

init_files();

i2 ({fh = openvlx("cbjects.vlr”,"rb", 32L}) == =1} |
printf ("Error opening file chbiscts.vlr\n~);
exit (1) ;

}

initgraph (tqgd, eqgm, "} ;

init _mouse (MOUSE NEEDED, ¢d, gm);

Tectxlr = getmawx(}; rectylr = getmaxy();:

clrvatz (v, 30, sizect (pomt.l 5);

clrvatr (kindex, 20, sizect (long) , 5) ;

/% read in index */

reacdhdr(fh, tfs, &fe, &ita, &nz):

getvlr(fh, &index, ita);

/* draw mem v/

moune_off(l);

for(i=0; | < num show_menu_items; 14+) {
outtextxy ( show_menu{i].x, show_menu([i).y, show_mem(il.label ):

}

mouse on(l);

/* draw window, and setup window coordinates */

nouse_ off (1) ;

nctanqh(:ectml rectyul, r.ct.xl.-:, rectylr);

mousa_an (1) ; _

setviewport (rectxul+l, rectyul+l, rectxlr-1, rectylr-1,1);

setfillatyle(8,4); /* czoss hatch fill, red color */
comnand = 0; obj = O;
i {

/* change viewporta temporarily, so we can clear status field '{
Batviewport (rectxlr-60, rectyul-16, rectxlr, rectyul-8,1);
mouse off{1};
elearviewpore {) ;
sprintf (buffar, *td of ¥d”,obi+l, index.cuzrzlen);
outtextxy {0, 0, buffer);
mouse_on(l);
/* back to normal viewport =/
setviewport (zectxul+l, rectyul+l, rectxir-1, rectylr-1,1};
while{! {(k = mouse_trigger(0}));
if (k == LEFT | MOUSE_REL) {
command = mouse on_sntry (show _manu, num_show menu_itema)
42 (command 1= @) {
switch(command} { , .
case 0: /* first cbhiect */
cbj = O;
break;
¢ape 1: /* last cbject n/
obj = index.currlen-1;
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breax;

case 2: /* next object, wrap around to beyinning */
if {++obj == index.currlen) ohj = 0;

“break;

caze 31: /* previcus chiject, wrap around to end */
if (~obj < 0} obj = index.currlen - 1;

break;
default: /¥ default to first object: =/
obj = O:

}
if {command. >= O &4 command <= 3) {
/* get chject */
getvlrifh, &v, ((long *) {index.data))} [cbil);
/* claar window, and show cbject */f
mouse off(1);
clearviewpart () ;
f£illpoly {v.currlen, {int far *} {v.data));
mousa on(l);

}
} while (command != 4);
mouse rasaet (};
closegraph () :
closafile (fth};
} .
int mouse_on_ entry(button *menu, int nitems)
/* Returns button number that mouse is currently on, or returns =1 %/
{
int i;
for(i=0; i < nitems; i++) {
if{ mouse_in hox(l, '
manu[:l.].x. menul[i) .y,
meau{i) .x + strienimerni{i].label}*8 - 1, mnu[:l.] YA }
retum i; .
}

raturn -1;
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#+—% Turbo C EBEHKH

‘ FEHEMARET (Turbo C Additions & Enhancements Guide» HEEHD, M

RELEABRAGREIRPAHTHREE. ERENAEZE, RIERAFRHRIER
BB AL— T HAEERHFOREGE. XEFHFR Turbo C AN RN T
B, AR ANLUFEFEFHEN. ERNANERMTERE. BARERD
WRHRE-TEERF, REREFCAZILEBHTERT.

11.1 3 Turbo C BARIRN .

Turbo C Kk H AR EMNFEAFBEERSRN I HFATREHARTFEIHE
FE. BEE A graphics.Lib, RFIILMFINXHSERKGLHH. XAE-4H4RATA
IR SR A RS 3 — H B R S

File T Use

ATT.BGI Driver file for ATLT Graphics
CGA.BGI Driver file for CGA Graphics .
EGAVGA . BGI Driver file for EGA and VGA Graphics
HERC.BGI Driver file for Herculas Graphics

IBM8514.BGI  Driver file for IB¥ 8514 Graphics
PC3270.BGI Driver file for IBM 3270 Graphics

GOTH.CHR File for gothic style atroked fonts
LITT.CHR File for small stroked forts

SANS .CHR Fila for sansserif style stroked fonts -
TRIP.CHR File for triplex style stroked fonts

Hl: EETARNEMNTIN. —EERRELANBHEF BN PR EEA
HA e E R,

T A ER AP 8% T Ui Turbo C BEATEFMOMRRF.
r* ‘
Ouick tour of Turbo C graphics (grphaxl.e)
Mast link with: graphics.lib
xf
#include <graphics.h> /* mist always include when uaing graphica */
#include <conio.h> -
wvold main{} {
int gd = DETECT, gm = 0; /* set for suto-detect, higheat mode */
initgraph (kgd, Lgm, "™);  /* initialize the graphics system */
- /% drivers should be in current dir */
circle(100,100,50) ; /* sample graphics routine Lo~
" outtextxy (88,100, "abe"); /% sample text output »/
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gatch () ;

closegraph{); /¥ go back to text mode ¥
}

B mntgraph() HTMGRAEERE. ZRESEETHRISHRRAE LK EAER
BT RRE, WBFHEY pd 2. YiLE% DETECT (0) &, TV initgraph
O BN EEEHOEAMERY, HLAEYNEHRE. on SHEREABHE
AR, WMFRAAHHBRHBRE, XBER 0, REMHEATEMRESHE, £
A EECE R 0 MBS RAMRLRE RERRE WL,

ETEEHERPIREHDIBRFHFERENER. Turbo CABANAERELZER
WA K s 0 ah B, A AT B 7 K B8 BLAT B IF registerbgidriver()
registerbgifont() FEXEAEF]. (FFW Turbo CEHFM). EABEMMA TP, RITESERE
iF B 0 3B S R P P SR S AE 0 B b,

Flcircle() HHABRT - T HERNADEAEER, BERUEEAREDER
—H, RRHMTYUMMAXEEY. SIXERE LFEESESEER EA—TX
B, EERTIAMEOLY, FHXERNEXSBEARFEIRE. ﬁ%&immmz
BRI,

B Dut textxy () BB B % T —F 2B BA T8 5 XA, Turbe C Rt—
Fhfraig 2k, DR 4 MERTHE, FRIERER, BEAERTTUMEENER. X
AN, Bite, FEBHFE.

RARMTIFLRE, RTmXERERE ALY

Basic Initialization and viewport functions.

Function Usa
Initgraph {} Initializes the graphics system
cleosegraph () Closes the graphics systam, goas back to text mode

setviewport {} Sets up a viewport _
clearviewport{} Clears the current viewport

cleqrdevice{) Clears the whele screen
aetcolor()l Sets the drawing color
setbkeolor () Sets the background celer

Baslic {ext output functions

Function Use

auttextxy() Outputs text at a certain pixel location
cuttext {) ., Cutputs text at the current pixel location
settextatyle() Sets text font, size, and direction

. Baslc drawlng functions

Function Use
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drawpixel {} Draws a pixel

circle() Draws a circla

line{) Drawas a line

rectangle () Draws a recrangle

bar () ) Drawa a bar for bar graphs
barad() Draws a bar for 3D bar graphs

aot_fil_lstyla{} Sets the fill pattern and coler
setlinestyle () Sats the line thickness and style

Animation Support Routines

Funcllon ~ Usa
getimage () Saves a bit mapped image into mamory
put imaga () Puta a bit mapped memcry image onto the acreen

HHEHANSEI D RFITREFPHZEEEA, ﬂﬁh'?ﬁ?ikﬁﬂ A BT
K. B R RS T 1R TR,

1.2 EARH

_E&u{ﬁ}iﬂtdiﬁ?&l%@}ﬁﬂ%%%#, EETRA T AR SR, BIBbR4E
R B SR R IL R AR AT RS, AR R R A ER R 2 EVREE
Figs, PR EARRS IE S L. ﬁﬁ'ﬁ%mHﬁﬁimﬂﬂﬁiﬁiﬂyﬁwxﬂﬂ%ﬁﬁTlrﬁ

Ho o] 7r 30 A o A F AL

AEWT R TSR EARRA RS, — R %44 W -—1 Hercules AR Fit, B
e AR

Hercules B @ ¥ RS F{J’fﬁ IBM %éﬁzjuﬁﬂﬂfﬁ‘%]‘ﬂ Ak EH—
EE B E R, R R T RS BIOS iMET. M EARR IBM nm@ B
B0 BLAT SRR R P S BT TEZE 46 ) Hercules BRE K. 4. EMEEE BIOS RIAN
HREBRERET. '

BIOS i F {1 F 0x0040 : -0x0049 i - HAS TR N 47 X 0 & 0 R BT RIF 47 B fr b
FRRER. KX (00040 : 0x0049) AR — A B TS BARS, 4%
Hercules TAGRSH, KEAENE 7. FENE., WMBIRE KRS Heroules RET R, e
£ 7, % BIOS RMiE Hercules B, ##— 1 6 AL, SURRRMIITFHNE -1
WA R EEGEHSP (BB, R Hercules HIE). X AMEBE - Hercules )
C BTEREE S O M. ﬁu%iﬂ‘&ﬁﬁ]@ib#ﬁ%b« 4 — TN R AE 0 x 0040 @ 0x 0049 A7

1S,

- -l SHE Eﬁ%ﬁ%&%%ﬁ#&, B b3 SR 2 B R BUE R Hercules SMNFRATRET
TERRRSR 640 MR, Hercules M1 720 AR K, B4 LAKIRAENH 320 42K
T, RN T, RARSREERFEEE X RESLAIT A M. FRNEFUZ Tusbo C &
¥ initgraph () JEW K. HEL init-mouse() Bk a4 3 38 R B Hercules AR E
A%, T Hercules MK, TRBEAFLE 0x0040 1 0x0049 F 6, (0 E
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). HEksEE, M 2 ki T Uﬁﬂﬁiﬁ%@%%%ﬁ,Emﬁﬁﬁﬁﬁ
¥, TRMERER Tﬂﬂﬂlﬁiﬁﬁi R T

i

Using the mouse in graphics mode (grphex?.c)
Myst. link with: mouse.obj, graphics.lib

*/

#inclixie <grapnics.h>

finclude "mouse,.h”

main() {

int gd = DETECT, gm = 0; /* detault modes */
initgragh (&gd, égm, =*) ;

init_mouse (MOUSE NEEDED, gd, qm):

while {!mouse trigger(l));

fouse_resat () ;

closagra;_g-,, 0O:
}

11.3 ARGFEENEFNERFSIER
HYAREFHEHNETERREETE, BRRETHRERENBRE ~1
e BEEk, BMEL, HINEPUESR A LG, BA LAME S B RIRR

IR 0 — TR R B e B CIRAR. BT EURBIR T ik

RS RETARE F GRS LR MR L% 16 x 16 RMB, B LU 1L #
B RARTIM 2 25—, (HWHMA/N R, B RRSEAR, AT
i+ o B BUR BRI EY. A 2P EEIE. | :

BRI B 50T SUMHRED “B™ A bR, A TE BARRIRS, BN SRERREL
b, i, EESRBEICHET, RGRTLNR. MERHEMT 16X 16 RME LAH
Hitg, HEANSEHLA &imﬁnﬁmiﬁw B B4R, URET BB AR
WhriZ LT,

ﬂF—Aaﬁ#¢WAmxmwmmTwﬁxmﬁﬂMﬁﬁmmﬂ B BRI
R SEFSECRETS. RRERESR SHRENRRHAIT AND BH. 4RES
HARFFREHETT XOR BE, RFMAENASTHEAEEFHNATREGE, EWH, 2k
HREMERA, SN RERE, RTUER - SHEREIXEEEMNT-HE. &
111 9 T AND A XOR B #8, # 111 m#EEGvHS aEER.

Table 11.1 Mouse cursor bit combinations '

Screen Mask Bit Cursor Mask Bit Resulting Color

2 0 Background color

0 1 White

1 ' 0 Transparent

1 1 Foreground coler inverted

Rackground becomes white
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'Figure 111 The two step cursor masking process (colors inverted)
— AR AR R BRSO T T BT R A

/itttii***ttt-tit**i**ittt*t******itﬂ**t**i*t*t*t**t**iiﬁiii**

* Example of cranging the msﬁ cursor (grphex3.c)
* Must link with: mouse.obi, graphicsa.lib
iii***tt*t****ti*ﬂ*it*t***t*i*ttt*ittti***t*t*ﬁti***t**t**t*t/
finclude <dos.h>
pinclude <conie.h>
#include <graphies.h>
#include <alloc.h>
#include “mouse.h”
unsigned int teat . pattarn{] = {
/* Screen Mask */

. Dx££00, /% 1111 1111 0000 000G */
Oxf£00, /* 1111 1111 0000 0000 */
Ox££00, /* 1111 1111 0000 0000 */
Ox££00, /* 1111 1111 €00C D000 */
Ox00££, /* 0000 0000 1111 1111 */
ox00zt, /% DOOD 0000 1111 1111 */
0x00£Z, /% DOOO 0000 1111 1311 +/
0x00£E, /% 0000 0000 1111 1111 */
Ox00LE, /* 0000 0000 1111 1111 */

- OxOOfE, /* 0000 0000 1111 1111 */
Ox00£f, /% 000D 0000 1111 1111 */
OxQQEE, /* 0000 0000 1311 1111 */
OxfFLO0, /% 1111 1111 9000 0000 */
Ox££00, /* 1111 1111 ©0Q0 000G */
Ox££00, /% 3111 1111 D000 0000 */
Ox££00, /* 1111 1111 0000 0000 */

/% Qursor mask v/
OxfELL, % 1111 1111 1111 1111 */
oxLLLL, J¢ 1111 1111 1111 1111 */
OxfELE, J+ 1111 1111 1111 1111 */
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Oxffff, A* 1111 1111 1111 111 .%/

Ox£LEE, /% 1111 1711 1111 1111 #/
OXEEEE, /% 1111 1111 1111 1111 */
 Oxf£EE, /% 1111 1111 1111 1111 */
OxfEEE, /% 1111 1111 1111 1111 */
0x0000, /% GODO GOOO 000G 000D */
0x0000, /% GOOO COCGO GOOO 000D */
0x0000, /% 6000 0OGC GOOO 0000 *+/
0x0000, /% 000D 000G 00QO OO0 */
0x000Q. /* 0000 0000 0000 0000 */
70000, /% 0000 0000 0DOO 0DOO */
0x0000, /* 00CO 000G GGO0 DOOY */
0x0000 /* 0000 0000 0OCO Q000 */

. . ,
void aetcur (int hotapotx, int hotapoty, void *shape);
void main(} {

int gd = DETECT, gm = O:
initgraph {4gd, &gm, "™} ;

init_mouse (MCUSE NFEDED, gd, gm);
I :

Set background to red, draw a yellow £ill patterned box

to see effects of cursor masks
*/
mause of £{1);
setbkcolor (RED) ; .
setfillatyla (BRSLASH FILL, YELLOW};
bax {100,50, 200,75} ;
mouse _on(l);
vwhile (!mouse trigger(l)):

/* Change to test pattern curser */
setcur{0,0,test_pattern);

while {-! mouse trigger(l}});

mouse reset () ;

closegragh () ;

}

void setcur (int hotspotx, int hotspoty, void *shape)

/*

Routine tc set the graphics mouse cursor to
specified shape with specified hot spot coordinates.

. .

{

‘union REGS inregs, outregs;



RABRAH - ERLAXEETEN A ZRRENROAE, RTE—R
IR RICEB — M MRAR R, CRAERANTRAMES. EAFED
R Z LA M BRIRREOME, 5 — AT r e MR Ry, .

BX setcur O Et inis6x () BARGERIBFRATRELR, KEFoRE
SRR RARYRESE S, EERE BB, BRI — R
BAh, BRFECHOGRRRL. HBEM ME RET RIS DX B ES 536,

. RABRFUETHE—EBERE, % EGA R VGAZARETRIALER. &
' CGA B RE T RSO R M7,

iL4 BACHINE _

i Turbo C TR getimage ) # putimage (), HATLISIRIRE CHBE KL, X
BIARS. FXFOECETESNES, FERTUEREERENA ). Tkl
RIERSSIE R BB 17 B BARS L BEA EAR. R IR R RE S, M H LB F R
AARLE BB FEERB IR, T RS AR R RN EF Y
T,

BRZARBIEGINE, B TFEGEFEN T 0 H RRS R A
WA RERAE -, EERN T RBRUTESEF NIRRT B,

struct SREGS swgregs;
{nnqs-x.ax = 9 /* Cursor shape function code w/
inregs.x.bx = hotspotx;
inregs.x.cx = fotspoty;
inrega.x.dx = FP_OFF {shape} ;
SOgIRgS.e = FP_SEG{shape) ;
int86x (0x33, sinregs, koutregs, {segreqgs) ; '
ft!ﬂtt#*ltttlttt‘ttttitt*itktt*ittttt**t*wtt**ﬁtt**!i*ttttiiit***t*t
* Rolling your own _nnﬁs. cursor |grphexd.c)
* st link with: graphies.lib
tt**t‘-ttlttttt*tit*iltttt****tt**iw‘*tkt*iiii*t*ti*itt*t*itt#tittt/
tinclude <dos.h> '
tinclude <bica.h>
tinclude <conio.h>
#include <yraphica.h>»
finclude <alloc.h>
#define OPKEY 4800
4define DOWNREY 0x50Q0
#define LEFTXEY Ox4L00

ddefine RIGHTKEY Ox4d00
ddefine ESCKEY 0x011b

unsigned int test pattern{] = {
- /* Screen Mask ¥/

Oxf£00, /% 1111 1111 0000 0000 */
Ox££00, /% 1111 1111 0000 0000 */
Ox£ £00, /¢ 1111 1111 0G00 0000 */
0x££00, /* 1111 1111 0000 00QD */
Ox00£S, /* 0000 ODOO 1311 1111 */



Ox00££, /*
OxQOfE, /™
OxC0fE, A
0xQOf£L, /=
ox00ff, i
Oox00ff, i
Ox00£1, i
Ox££00, i
Oxf££00, it
Ox££00, i
Ox££00, ’*
/* Curscer mask */
Ox£ELE, i
Ox£fff, i
Ox£Efef, /*
OxLfff, /*
OxfLff, i*
Oxffef, /*
OxffLf, - /™
Oxffesr, /i
0x0000, /*
Cx0000, /*
0x0000, ik
Gx00q0, /*
0x0000, /*
0x0000, i
0xG000, /*
Ox0000 /*

I

000
0000
0000
0000
Q000
0600
0009
111}
1111
1111
1111

1111
1111
1111
1111
1111
1111
1111
1111
0000
0000
0000
0000
0000
0000
0000
0000

0000
0000
0000
000G
0000
0000
0000
1111
1111
1111
1112

1111
1111
1111
1111
1111
1111
1111
1111
0000
0000
0000
QQ0C
00a0
o000

0000

000g

1111
1111
1111
1111
1111
1111
1111
Q000
0coo
0CoQ
Q0G0

1111
1111
1111
1111
1111
1111
1111
1111
Q000
0000
0000
Q0G0
0000
Qoo
0000
Qooo

1111

1111
1111
1111
1111
1111
1111
0000
caoo0
G000
0g00

1111
1111
1111
1111
1111
1111
1111
1111
0000
Q000
0000
0gao0
0000
00040
Q000
gaoqg

%/
*/
*/
*/
*/
*/
*/

xf
*

*/
*/

*/
*/
*/
*/
*/
*f
7
*/
x/
*/
*/
*/
*f
*/
*/
*/

void make_cursor (unsigned int *curs, void *scramsk, void *cursmak;:
void draw cursor(int x, int y}: '
void erase cursor(int oldx, int oldy);
void *scrmmsk, *cursmsk, *save image;

void main(} |

ant 'gd = DETECT, gm = 0, k, x, y, mx, my:
initgraph (agd, &gm, "");

save_image ~ malloc {imagesiza (0,0, 15,15});
= malloc{imagesize(0,0,61%,15));
= malloc (imagesize(0,0,15,15));
make_cursor {Lest_pattern, scrnmsk, cursmsk! ;
outtextxy (3,40,“Bit nasks made. Press a Xey to continve ,.,."};

acrnmak
curamsk

getchi};

cleardevice (); /* erase cursor conatruction */

.ft

Set background to red, draw a yellow f£ill patterned Do« .
to aee effacts of cursor maska

.*/
setbkedslor (RED) ;

setfillatyle (BKSLASH FILL, YELLOW) ;
‘bar {100, 50, 200, 75) ;

F)
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x = 100; y = 50;
mx = getmaxx()-15; my = getmaxy()-15;
drav_curser(x,y);
do {
if (bioskey(l}) {
k = bioskey(0};
erase cursori{x,y):
switceh{k) { '
case UPKEY:
if (<0 y=0;
break;
casa DOWHEIY:
if (+4y > my) y = my;
break;
case LEFTKEY:
if (—x < 0) x = 0;
break;
cases RIGHTKEY:
if (44x > mx) x = mx;
break;
default: ;
}
~ draw_cursor{x,y};
\ :
} while(k != ESCKEY}:
cloaagraph(); .

void mkt_cursor{unaig:nad int *curs, void *scrnmak, void *curamsk)
/ﬁ
Makes the cursor maaks by forming hit images right on the screen.
The masks should be allocated before coming im,
*/
{.
int i, j;
setbkeolor (0} /* should be black for this to work properly */
/* create the acreen mask right on the screen */
for (1 = 0; i<l6; i++) |
© for {j=0; i<16: i++ {
if {{cura{i] »> {15~3)} & OxDOO1)
putpixel {j,i,WHITE); /* important to use white 1! */

}
/* now store bit image of it in a buffar */
getimadge (0,0, 15,15, scrnmek) ;
/* same ror cursor mask */
for (1 = Q; i<lé; i) |
tor. [j=0: 4<16; 4} {
if {(curs[i+l6] >> (15-j}) & Ox000Ll)"
putpixel (j, i+20,WRITE); /* important to use white !! */ °
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}
getimage (0, 20,15, 35, cursmak) ;
}

volid. erase _cursor{int cldx, int oldy)
/* Erase cursor by putting back old image *, .
1
putimage (oldx, oldy, save image, COFY_PUT);
1 R

void draw cursor{int x, jint y)

. e
/* Draw cursor at new position, but save image undarneath first */

{
getimage (X, ¥, x+15,y+15, save image) /* save image */
putimage (x,y, scrnmsk, AND_PUT} ; /* draw the cursor */

putimage{x,y, cursmsk, XOR_PUT) ;
}

BT AR R aE. B B C RS, XAER SRR TR
e R, B& LMELATEEBIE, ESCRUER,
| Fosk make-cursor() FMEURE. JoiRB B QIRDEIRANE. U RcR AR
EMANER FEHARRUERE—, —EEERR, KA getimage0 KR
SRR LRAEER. RETEM putimage ) A BB,

SRBE RS LR A (ML RBETN. £ECGANVGA Y, &
AR+ THEAE LORATERN. XA ERERROBAE. M -—REAT
@S WA, BAE AND f1 XOR BAGBERNAT. XTHR EIMEKEHEHT R
.. |

LB AT A RS B AR ORRY AR AR RAMNURATY
S, EEEETE. BTAWENEE LOERSN SRR TRENEBERT
B, R AEET I G A R, I RAR ) RE B R AR,
KAkE—4AARAHBSWEBT LEEM. Tubo C & ¥ setactivepage()
setvisualpage () Al A TR BRI, | |

B draw—cursor() M erase—cursor () AFERERE. IATBILE, TE
o BTG AL M A 2 BB A K, TAMRBROGAT i ARELZ. WSt T A%
i SRR EEY, BAMFOEEE, SEEFNMAND B, 5N
B XOR iBH. XARBHRFEHBENE.

B A S B RS 5 F I B REEEAT XOR EH. PN XOR EW A S
E%ﬁ@&-ﬁﬁiﬁﬁﬁ,ﬂ#ﬂ%pmmwd)ﬁﬁﬁXﬂREﬁWﬂﬁﬁﬁﬁuﬁ
PEEEFENER. REHEEERE? BT XOR EARNTR, FRORELEL
W ETOEHN. B, mE-ARERERER, X5 FRARKMXOR =
ﬁ,MFE—¢ﬁﬁf§?°%=+XORﬂgﬁﬁﬁﬁﬁﬁ,ﬂﬁ%ﬁ%ﬁﬁﬁﬁ%ﬁ
THENSRMEEN, ey e REE. ,

AR B F N 09 % FERE. AND #1 XOR SMEARVFH QIB Setrs LA IR R
s A2 WA AR, MR, B0, RYERE. AN XORBEER, 1
magrEt. AR XORHATEESE, WASHERE—# HEHX.
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1.5 —THHEELHEORES

EHRITE B BEBBRES FHEHHOGER, ﬁﬁ&ﬁﬁlHﬂM17¢%m
TRERXARETHHBE O AR RSN E AR RET 76 0SB,
BRNCHBRE T S BRERLER AR RS XAERSOIT B RIE, BAEMRXLMENT

ARREBEHE. BAXBERITAH,
E—TABRNE.

BE — AP Em RS LR R E R AR RS

WPATRIE DA S MS A RSHA B RN Fram IR 15
XAEBEOMIMERF. FEECREILERF. SENERRRAKR-TTENRME
2, TMR—ANEITE Turbo C BB NERF,

HTFZTEAAERTESXFERSEATRINARMED, FURIMNETEEPT
RERFRZNE, XTXEAREREFONFPHRNEEDE,

11.6 WORE

Turbo C HEHRARBEXAREELHRE, XEABHE I HEETE LI
wincolors MM LIAL X S B MATIRE, BREHEA T

typedaf struct wincolers_struct |

struct linesettingstype lineinfo;
struct fillsettingstype fillinfo;
struct textsettingstype textinfo;

struct linesettingstype brdinfo.;
struct viewporttype viewinfo;
char border type:

/* line style %/

/* £i11 style */

/* font style */

/* border line styla */
/* window coordinates */

unsigned char border_color, text cclor, hilite color, back_color;

} wincolors;

B A SREA, RILXKAE, M7 &ﬁﬁﬁﬁ%ﬂ@ RATHEBRRERE

MENRAERENRHTRIFE:
' Routine Assoclated Structure
getfillsettings () struct fillsettingstype {
. int pattern;
int color;

‘getlinesettings ()

gettextaettings ()
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}

atruct linesettingstype {
int linestyle; '
‘unsigned upattern;
int thickness;

}
struct textsettingstype {

. int font;

int direccion;
int charsize:
int horiz;

- int vert:

}



getviewsettings {) BLIST Viewporttype |
int left, top, right, bottomy

int clips
}
Turbo C mrmwmw&a
Funcﬂon - Use _
setfillpatarn (} Selacts a user-dafined fill pattern
setfillstyle() Selects a fill pattern and colox
. aetlinestyle() Changes the line width and style
settext juatify (} Sets the text justification
settextstyle ()} Sets the text font, direction, and size
setviewpart () Sats the viewport cectdinates

%t wincolors I 5 ~ KB EREREHE YEEH ORERE), HnT
—AHRHG, TEEINERIOAERRNEMNERE. (EH setbkeolor() i
B, MEBERZE 0T RAEE.

border—type 8B A F SILERMER -8, RETREN OBAEDRF. BEREY
1% 28 NORM~WIDTH 17 (1 M2 ¥%) BEIR. BEREN 28 FEFAH
THICK-WIDTH T QRE%).

%‘f‘\tﬁbxiﬁﬂﬁﬁﬁﬁ:ﬁﬂﬂ‘id} ﬁmﬁﬁﬂizﬁ}%ﬂﬂﬂiﬂ‘]

tyredef atruct winstruct |

char *name; . /* window title x/

void *image: /* ptr to ir:inga save area */

struct winstruet *under, *over; /* ptrs to window below and
sbove on pop-up stack :*/

wincolors we; /* current drawing settings */

int wd, ht; /* computed width & haight */

int zxsave,ysave; /* aaved cursor poan */

enum windowtype wtype; /* window type */

1} windeac:

CBRHXARRETHERILE B, I TLRREBRARET - HE, HE Akt R
B, CTEREFEENTHAN. 7 - ER22E Xol. Yul. Xir # vir FEHRR
T, X bR % F LTLEAET wincolor £58:P 8 viewport (MR IX) ##mr, HEHX
FRERIFE B AFIEALARE, £k XHPELT FRME:

fdefine xaul we.viewinfo.left
$defina yul we.viewinfo.top
#define xlr we.viewinfo.right
#define ylr we.viewinfo.bottom

117 ¥AERORHEHER

R init-win() BTFOBRLEORHE. STRHXRRENHEEMEM. © B4
FHGEHRESEOFETA.

HykRRENERAARR, BEE nit-win() #FHZIBERHNEBETHE. uﬂ]ﬁix
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int g-raphd'riwr - 0;

int graphmode = 0

char *pathdriver = *®;
. L

MIF AR R RIS B RN R AR B ERER. NEATE -
ﬁ&ﬁﬁMAﬁﬁﬁﬁﬁﬁm%%ﬁT%%ﬁﬁﬁ*(Mﬁiamﬂﬂn MERIEE,
AT EER B init ~win() ZRIEEITRE S HMME.

BE— SRR EMEREABFREEERNRE. CHREREMHRE, X8
WERMHER, EETERIR, BN O R SEE T R ARG R A
Fk, MBHBIEEENEEA T, WHEFHEEEE init-win() B3,

1.8 &EWA

FlIT RS draw—win () fﬁﬂ:ﬂﬁlﬂ /i“ﬁ?lffxﬁl:l T H ARSI R b A IR 3k
AL :

FRALAHENMEZENEBETHAN. HTE draw—win() BX, 2| putimage
() AR RAREREHEMEME MY (B swap—image()). %5 gettext () H puttext
O FHMESEAR, BESEHRANNEHRELE L, £FEHELR/D. IR putimage
() BA—TRMBLAENX K, WRRSHBATHEE, A TakEERE X8
BRAERER/D, HTHLEE, BEEWEKA calloc() 78, BEEBARASRIMBLS O
A RBIEEEADNEEN 0. XA BB ADTE getimage () —# TH R RBFEH.

119 XiRER

{ER Y swap--image() P, BY getimage() HI putimage(} H TR B AR
WA HEES gettext () H putiext (). — MHHAIE TR getimage() M putimage () {1
ML ER, @i EREUEHEN 2. FERFONAR (BEERRKLIS,
P &5 %0 72 18 I getimage() ® putimage() = By % #& B 48 4f 22 5. chgviewport
(base—-win) WA EPITX—ThiE.

11.10 EBHO

ﬁﬁ@@drmﬂ)ﬁﬁﬁﬁﬁmﬁﬂ ﬁﬁﬁﬁﬁﬂﬁ#ﬁ HR. CHEAGK
fill-win () #HH T4,

HE, RAEEM setbkeolor () BEHFOMBREEG, HAITMEFIEIBERE
g, ILEZHER bardd(). FAXTEFREIE R AEEFAHITE. EANERE—
M A EAR. TALRAKNEWFERRZLI Y. ERM bar3d) ZHHERAR
WEY SOLID-FILL, MBOHiRENHOMNERA, &7 swap—image ) H, R
B R 4 % AL R

AR EE, MREMASE THICK-WIDTH 7, BHEHIET 1 8K,

. ﬁﬁﬁm%NmmFWHHHﬁ%E¢Wﬁiﬁ uﬁmﬁﬁﬁﬁﬁﬁuﬁﬁmﬁﬁﬁ

BA.
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1111 BERQ

BIFF B view—win(), chg-win(), # chgviewport() #5858 1 H %.
view—win() REESHTXAFRETHHE- B, chg-win() REPFEBY HEH BT
fr, FTHEFEMAR, HFHRBIFNE, & chgvewport() MMM, HHETAEHHED
Bprat bR EB AT R.

L2 Bawnsi+F
i E R T OGN ER, TERETETXARANBEBFONEHNOH T
(NEWE), SR TEERET.

/t*l‘!i**itﬁ****itﬁ*****iﬂ*ﬁI'*ﬁl‘*iﬁﬁ'*it**!'**tit'*ttt‘lt***ﬁ**l’t*****i

*  Moving Windows Example in Grap.ics Mode (grphex5.c)
* Must link with: gpopup.chj, mouse.obj, graphics.lib
!t***j***t*i******‘*******ﬁ*tii***i*tflt***t****i**t*******‘i*****/
#include <stdlib,.n>
#include <conio.h>

tinclude <bics. h>

finclude <graphics.h>

tinclude "gpopup.h®

#include "mouse.h”

¥define MAX{a,b) ({a} > (b} ? {a} : (b}})

¥dafine MIN(a,bl ({a} < (b) ? (a) : (b))
wincolors acolors, heelors, ‘ccolors;

int mouse on_border (windesc **w, int *i, int *xofs, int *yofs);
void move_curr win(int x, int y):
void main{} |

aindesc *w[3];

int x, y, xofs, yofs, i:

unsigned int k;

init win():

init_mouse (MOUSE_OPTIONAL, graphdriver, graphmode);
acolors = defcolors; acolors.back_color = BLACK:
hcoleors = defoolors; beolors.back color = BLACK;

ceolors = defcolors; ccolors.back color = BLACK; -
wi0] = drau_yin{so,60,200,50.”".popup,&acolora];
rectangle (50,15, 150, 35) ;
outtaextxy (100,25, "1") _
wl[l] = drauhyin(70,90,200,60,““.popup,ibcolors);
circle(100,25,20);
outtextxy (100,25,"2") ;
wiz] = d:aw_yin(90,110,200,50,"",pcpup,iccolcrs}:
ellipse (100, 25,0, 360,40, 153
outtextxy (100,25,"3%});
do {
whila {!{kx = mouse_trigger(l)}}; /* get svent trigger */
if (k == LEFT MOUSE PRESS) {
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if (mouse on border(w, &i, &xofs, &yots)) |
slct win{w[i]); /* mouse on borcer of windqw, so salect it */
whila{button_state()) { /* move till button release */

mcuse_grph _posn (&x, &) ;
rove_cury win(x-xofs,y-yofs);

}
alze | /* poasible keyboard press */
xofs = 0; yofs = 0; /* reset mouse/window correr offsets */
X = curr_win->xul; /* default to current position %/
¥y = curr_win->yul:
switch{k}) {
case UPKEY:
y =5
move_curr_win(x,y}; /* move curr win will do bounds checking */
break; ‘
case DUWNKEY :
¥ 4= 5;
move_curry_win(x,y);
breax;
<ase LEFTKEY:
X —-= 5
move_curr win(x.y) ;-
break;
case RIGHTKEY:
X 4= 5:
move_Curr_win(x,y);
break;
caze Ox0Q231: /* the "1" key */
slct_win (w(0]);
braak;
case 0x0332: /* the "2" key */
alet win(w{l]):
break;
casze 0Ox0433: /* the "3" key */
slet_win (w[2]);
break;
. default: /*send character to current window */
if (k' != RIGHT MOUSE PRESS) /*mprintf("%c",lofk)})*/;

}
} while {k != ESCKEY && k !w RIGHT MOUSE PRESS);
rmv_win{w({2]);
mv_win{w[1l]);
oy_win{w{Q]); -
mouse_reset (0) ;
closegraph();
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F:-iﬁt. mouse_on _border(windese **w, int *i, int *xofs, int *yols)
/* Given an u::ay'ot windows, determines which border the mouss
is currently on, and rceturns the window number and the offset
of the mouse from the top left hand corner

L0

*/
{
int x: Y j;
mouse._yrph posn (éx, &y) ;

for (j = 0; 3<3; j++) |
if (x »= w[j]l=>xul &é& x <= w[j]->xir &L
y = w(jl->yul (& y <= w{j]->ylr} { /* in window reqion */
if (absa{x = w[j]->xul) < 4 |I

abs (e - wij]->xlr} < 4 1|

abaly - w{jl->yul) < ¢ ||

abaly - w[jl->»ylr) < 4) { /* within range of border */
*] = j;

*xofs w x - w(j]-Daul;
*yofs =y - w(jl->yul:
returm L;
}
H
L
return 0;
} .
void npvu_curr__win{int *, int )
Fid
Moves the current Hlndow If coordinates naven’t changed,
then nothing happens. Ooes bounds checking on the new position,
L'
{
int xsave, ysave;
if (x != cury win->xul || ¥y != curz_win->yul) |{
xzave = getx():
ysave = gety(); - :
swap_image {curr win}; /* hide window */
curr win->xul = x;
curr_win->yul = y; :
curr_win->xul = MAX (curr win- 0%
curr_win->xul = MIN(curr win->xul,getmaxx(} - curr_win->wd);
curs_win->yul = MAX (curzr_win->yul, 0}; '
curr_win->yul = MIN(curr win->yul.getmaxy{} ~ curr_win->ht);
CUIT_Win->xlr = curr_win->xul + ~urr win-swd - 1;
curz_win->ylr = curr win->yul + curx_win->ht - 1;
swap _image{curr win); /* show window */ :
chgviewport (curr_win); /* change windew ccordinatea */
movato(xsave, ysave};
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BREOTF A mMBEREEL 2/ 3. IHEESEORESP. DREEARE
B, MARRERFFENS DT, REFNERES, YTEFONIR LRELERFSHE
., grEERT, AEHEELERSENEDBREETEBIRLT. K ESCERA
EAR SRR Y, Bl2E8RT—TAUBERAYDENER.

MEAREMS ] EGA X VGA B #06RE, MAKTERRZAHRERN 286 HEA
W ATHL L, THRABHFOLEHABHIR. XnAXETREERNEBLRTE
MY ET PCHLERET XAMNS ORI EnER, 554, HHEEHOR
PMGETF IR WLSES S EGLBEHNE. Fin, 729 EGA6MO X 350 89 16 BRE
FTHBETREKAER 112K, TXEHFREF 4K,

Figure 11.2 Moving windows in graphic mode

11.13 BERSTHXE | .

EHRTHE - TEETRERNXAEHALRE TREXANRR AN L, —ZEA
putchar (). puts() & printf(). XM 1/ O WITEFRAEMA BIOS, EXFHEN
HHEBRE (B Hercules) FITEIHAE, BR, BMXHRERIN. —RERLIF
BB EITFRHRE, FHEALTREE. “RAATEAMEAZB ™ ARH.
BHit, Turbo CBHtT —ERHATHESRKKIAKL. |

WZERAR, SAXSERE L/ O WITEFHELEAR. MAEN. HILAYL
BT AR PO T A AR 0 B R B A S AR L BB B RE T LR, -~ MFBIf ¥R DOS
& DIR fr4, TRHEBTRETFEHEX TE. KURERI/OBERNEN W
1 printf() 4RLL A EBR RALGEE . (RAMRHE B —F  Turbo C XHHITRFM
HERMHBALRTE).
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o L

Turbo C HEBEERES TFHIEXFEERK outtext() 'ﬂl outtextxy ()., &EH HFX
FEE, PR, FEROPEECHENRE, TERENR

Function Use

setcolor () Seta the drawing color (which is used for text, smong other things)
gettextsattings(} Get current font, size, direction, ete. nf.t;ngs_
settextjustify () Set text justification paramsters’

settaxtatyle(} Set font style, directicn, and size
setusercharsize() Set user—defined character sizes

outtaxt () Output text at current position

outtaxtxy{) Ourput text at pixel positioh (x.y}

texthaight (} Get height of text string using current font size
caxtwidth () - Get width of text string using current font size

B —F 8 x § MR FE—il, Turbo C RETHHEUFK, ALFURRAE
AR, iR —HRBUR. %?Wﬁkﬁfﬂ%&ﬂﬂ?ﬁﬂﬂﬁg,ﬁﬂ
RECTINEERS,

BR ERATEFHMAR, BENDBELNRE:

© AR R

CAXREH®.

© BRCERN LA SRR AR IH XA,

COARXBRBBRXE

HER TSR R TR R R IMNE,

11.14 B E
i vsprintf () 83X A LB B b B T /5 WA outtext() Fl outtextxy(). &M

MREFS, FRGHAROXERR LA, AR TEOREREN,
/*
Formatting text in graphics mode (grphexs. c)
Must link with: graphics.lib
*/
¥includa <stdie.h>
tinclude <conio.h>
finclude <stdarg.h>
#include <graphics.n>
void outfmttaxt {int x, int ¥, char *fme,
void main() {
int gd = DETECT, ym = 0, age = 30;
m:.tgnph(&gd , Ggm, ") »
out fmttaxt (50, 50,
gatch() ;

.closegraph{}:
} - 3 N
void outfmttext {int X, int y, char *fmt, ...}
/e :

-

“Sally is %d years <ld™, age) ;
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Outputs formatted text in graphics mode.
NCTE: (1) newlines and tabs are not supported.
{2} Formatting must not exceed 255.characters!®:
x/

va_list axg ptz:

char ©[2553]; :
va_start (arg ptr, fmt) ; /* point to optional arguments */
vaprintf(t, fm:,arg ptrl; /* format the atring */

va_end (arg ptr);

outt'm x,y.t}:

t ’ .

R RFFEFXBFTREXRTE. EN outtexty ) BEMAHBBEEH
. BRI RHTR, MESMS— SR T, R RRRIRE A
—AEMERIOE, RS 4HE., |

—~AHEENREE ST NS NED. XAESW getimage() M putimage() ¥
| BB LB, BRI AR/ E M B O RN R textheight O R
— AR MR R, TR R PATERE M — A T R,

1.15 WME
B-AMREEARE RS E LACE, BT F AR IR 25X A

F i
Graphics text overwriting axample §1 (grphex?.c)
Must link with: graphics.lib
L YA
#include <conio.h>
#include <graphics.h>
char msgll] = "Baby, come here";
char meg2[] = "I am the ape man"~:
void main{} {
int gd = DETECT, gm =~ 0;
initgraph (69d, §gm, ") ;
settextstyle (DEFAULT FONT, RORIZ DIR, 1); /* use bit mapped foat */
euttextxy (0,0, megl) »
getch{);
ottextxy(0,.0,"I am the aplmn'fl:
q.f.Ch“i
dosograph(}-

%%Eﬁﬁﬁﬂﬁﬁﬁ¢mx$ﬁﬁsﬁ—%ﬁﬁﬁToaﬂﬁ % — AR
i

AP Rt ) A, ﬂﬁ%ﬁx~+ﬁﬁ%“ﬁﬁxmmaEEWEﬁgﬁgﬁ
REBA dearviewport (). F— »&Eﬁﬁgxmmxoaﬁmﬁ% —(E8, HEHE
SENTRE. AAB—HEEH getimage() RBEXAMLE, WEE-ATRR
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putimage () FXOHEERIELE,

X FED, BXRATEREFNTE. BARFRSEMYTRRAX SRR, &F,
HRAL R ERESRAF, ﬁﬁﬁi¢ﬂﬁ$ﬁﬂéﬁﬂﬂﬂ$ﬂﬂ FRA XS ERR
ERFEREN A, FAXAM: FEDMHAAD, BB textheight) 0 textwidth

0 B RTRERLFERTH—SHKR.
ERIMER— FROMEFUE2 SETB - MESINES - HEZ LELLHR

B8 |
/* '

Graphics text overwriting example #2 (grphexf.c)

Must link with: graphics.lib

7

#include <conio.h>»

tinclude <graphics.h>

char msglf] = “Baby, come here”;

char lllaq2[] = "I am tha ape man";

void main(} {

int gd = DETECT, gm = 0, th, tw;

initgraph (kgd, igm, ™"} ;

settaxtstyle (DEFAULT FONT, HORIZ DIR, 1);

uttextxy (0,0, msql);

getch{);

th = textheight (msgl); tw = textwidth(msgl);

sstfillstyle(SCLID_FIIL, 0); /* clear first message Y,

bar {0, th/4, tw, thith/4); /* with the background coior */
outtextxy(0,0,"I am the ape man™); /¥ new message */

getch(); _

closegraph (} ;

A .
MR SN EEMAE T HEFEE, BA textwidt() M textheight() W EFH T
W SCRBAROD, XA R, METHFEN g Xy B, FHNRBEERN

THE. HRAMBR, THTEHEDRAELY TRIPLEX~FONT: :

s.l:tcxtstyll {TRIPLEX FONT, HURIZ DIR, 1);

HAEED y MERRT SRR BIRE. ﬂﬁ‘ﬁﬂam%ﬁ%%ﬂ?ﬁimmﬂﬂﬁﬁw
FRmSFhN LR ELIRE. SRAF BB UREENTH. MBSRAAR
textheight O 3 KX AR/ERIETZ—, BRGE/E MR — LXK, B
Bl EZ, AEAKEABER: baz(0, th/4, tw, thith/4) ;

HRBHAENTE, Eﬁ%ﬁ&ﬁ&ﬁﬁﬁ&%ﬁﬁﬁﬁﬂﬂﬁi?#%ﬁ ‘Fﬁﬂ@
B R B E N AT — 1?54*&?1@1?

/* )
Graphics text overwriting example #3 (grphqﬂ ¢y
Mast link with: graphics.lib

*/

#include <conia.h>
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#include <graphics.h>

char maql{] = "Baby, come here";

char meg2{] = “I am the ape man”;

struct textsetringstypa txtinfo;
void main() |

int gd = DETECT, gm = U, th, tw;
initgraph (kgd, bgm, ") ;

setiaxtstyle (IRIPLEX FONT, HORIZ_DIR, 0);

outtextxy (0,0, msgl) ;

getchi)

th = textheight (magl}; tw = textwidth {msgl):
gettextrettings (itxtinfo); ' ,
/% cliear the first message with the background color */
setfillatyle(SOLID FILL, 0);

if (txtinfo.font) bar(0,th/4,tw,th+th/4); elsa bar{0,0,tw,th);
outtextxy {0,0, "I am the ape man"):

getch();

closegraph() ;

}
HARRBAAMFEEGRERTRERTE.

1116 RHBFRIE

PR T —HERBRETREBAXXNNE. ARITHEHEIFD. Bi—
ARAKNBOLEE, RERYCORT, RERAEYNFE, XRATRE. TEOE
FEBRT 1T

—238—

/*
Text highlighting in graphics made. (grphaxlO.c)
Must link with: graphics.lib
*/ :
#includs <graphics.h>
finclude <conic.h>
#include <stdioc.h>
void hilite(int x, int y, char *text, int back color, int fore color):
void main{) { '

int gd = DETECT, gw.= O;
- dnitgraph (49d, kgm, "*) ; |

settaxtatyla (SANS SERIF FONT,HORLZ _DIR,0); -

hilite (30,50, “Hello there baby" WHITE, BIACK) .

geatch(),;

closegzaph(};
}
void hilite(int x, int y, char *text, int back color, int fore cclor)
M

Highlights the text at position (%, ¥} using the
specified background and foreground colors.

" The shifted pesition of stroked fonts is accounted for.

*f



struct textsettingstype txtinfo:
int th, tw;
gettaxtsettings (&étxtinfa);
th = textheight (text);
_tw = taxtwidth {text); _
if {(txtinfo.font) th++; ,+ add onme jﬁst:. to make sura */
sstfillatyle (SOLID FILL, back color);
bar (x, ¥y, X+tw-1,y+th-1} ;
setcolor (fore color):
if {txtinfo.font) {
outtextxy (x, y-th/4, taxt);
) .
alsa |
outtextixy (X, y,text);

}

y _ '
HESROINXEESATHE BARKELTENSZ—HE, MRAEXETE
T. WA AR - EHE, TARFANEERQEEREENNFE,

HTEAEEERPGTERE, R4 TEABRETHGERNEARS. WLALHE
"y

1117 EGA BBEHEERS

B4 Turbo C ftUF#5 /A putimage() /8 OR, AND NOT % XOR $fE, EAEM
RUERR. 8 EFBSPRRERSHREN. —MEHEHRAER XOR,. BX
TG SO MENE. WZE A XOR, HFUBAEALYE CAD SR+ LUEHRM
Eﬁ%ﬁ&ﬁ%ﬁ%.ﬁﬁﬁ%ﬁi&ﬁ,ﬁﬂﬁ—%*bﬁ.E%ﬁﬁ*%ﬁﬂm%ﬁ
F UM B RIS . XA DMERE— ALK WEE B AR E EEE.

HE—— R EBRABRRE S RERSE, KIEE5%E Tubo C HERMITESF
ﬁgﬁamnﬁ%,E*ﬁﬁm%%%ﬂﬁ—ﬂmEGAﬁﬂ&ﬁﬁﬁEﬂ%%ﬁEﬁ
. BIRVEMUER EGA B TABHRE. HEMSERAESHEBUBAREHAE
ik

EGA(%ﬁVGMiﬁﬁgxﬁﬁﬁﬁﬁﬂHH&EM%&XﬁWﬁﬂgﬁﬁ.K
- RERER, SRR/ RNERSHES TATERNAEERS LA R

ESHRATHES I NREMEREY, * 112 DRT RN
Table IL2 Function select register select update codes

7654 3210 Opetation
Bit XXKO 0XOKK* REPLACT -
WO 120K AND
oot 030K oR
oK1 1506 XOR

* X bits are psed for other purposes
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CRERMFOMEN 3 W 4. X IRRTRMBRGLETREEY 0. 884
XOR BN, RATTLUE 0x i85, EXBIER REPLACE, RBL 000,

WA Turbo C AP B Z B EX I FHSTHERB—FS5CERE LA K
PHTT XOR ER., XAy 23 % TR A P a] (e il th /S L, T
HHERKEBTNRRNES. FENE, T Tubo CHAFRAFTR, THAM
BRERBHEIAXE|R. RIFRAPRATHREREHRETHK, EXORKET
%), FRUALAREKTRFRANGFEEHEN. Fk2—RHA gtimage()
putimage () FERIRKEK PR FRIEE, TEOBEHEERSBR T XMARMNM
A

f***i***‘!*‘f*’***l‘*t**f'**t******‘I!"*‘**i“'ii.-b“.:‘**'-"ﬂ*ﬂ***
"% Rubber banding lines example. (grphexil.c)
*  Must link with: mouse.obj, graphics,lib .
*  Works for EGA §40x350 and 640X200 color modas: on].y
..**'l'**t**l*iii*****iit***ii*i’tt***i*iil“i***ﬁiﬁ*ii*i*t**i***/
_#include <math.h>
dinclude <dos.h>
#include <conio.h>
tinclude <graphics.h>
#include <alloc.h>
#include "mousa.h”
void *aave_image;
int bean_saved = 0;
- char mag[] = "This is a test of rubber banding. lines”;’
void rubber_ line(int pu, int*py, int ex, int’ ey, -int drawflag):
void min(} { | '
int gd = BGA, gm = EGAHI:
int px, py, ex, sy, mx, my;
unsigned int ki
initgraph (tgd, &gm "");
iniv_mouse (MOUSE NEEDED, ¢gd, gm};
/* Allocate snough room-for a tuo-p.i.xel hJ.gh line the width of
the ACCeen.
*/
- save_image = calloc(imagesize (0,0, getmaxx(),1).1);
while(!mouse_trigger{l)};
p% = mousa grph X; py = mouse_grph y;
X = poc; ) . oy = py
nouse off£(1); '
settaxtstyle (TRIPLEX FONT, HORIZ DIR, 0);
outtaxtxy { (getmaxx () —taxtwidth (mag) ) /2, getmaxy() /2, maa) :
mouse_on(l) :
setlinestyle (LUTED LINE. G, 1);
ubber_line (px,py,ex,ey,1);
do {



S

mouse _grph poan {&mx, Lyl

if (x = mousa trigeer(1)) {
mcuse_off(l}:
rubbar_line(px, py, ex,ey,0);
aastcolor (GREEN) ;
line (px, py, eXx, ey} ;
setcolor (WHITE) ;

mouse_on(l); _
PX = eX; DY = ey, /* change pivot point */

/* ie. mouse button release */

/* arase, then make line permanent */

}
alse |
if (mox != ex |1 my !'= ay) |

mouse off(l);
rubber line {px,py,ex.ey;0};  /* move line via XOR */
ex = mx; ey = my; ‘
rubber_line (px, py.ex,ey, 1}
mouse on{l};

¥
} whilu{k te= RIGH'.T.'_Q!OUSE PR'E'.SS).
mouse_raesat(};
closegraph {} ;
} _ _
void rubber line{int px, int py, int ax. int ey, int drawflaq)
/i
XUR's a line in EGA HiRes mode, uaing Turbo C line routine.
Must use getimage{) and putimage{) for horizontal lines
due to way Turbo C draws horizontal lines. ‘
Works with any lina style, but muat use normal width.
*/
{
int ax, Ix;
if {py == ey) { / * horizontal line */
if (px > ex) { sx = ex; fx = px; ] else {sx=ox; fx-ex, }
if (drawflag) {
/* mist use & two pixel high rectangla */
getimage (ax, py, fx,;iwl-l. save_image) ;
been_saved = 1;
line (ox, py, £x, pv};
}
alse { -
if (bmen_saved) putimage {ax.py,savo image, COPY _PUT);
bean saved = 0;

H
alse (
outp (0x3ce, 3} ; /* select function register %/
ourp{0x3ct, 0x18}; /* set it to XOR */
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line (px, py. exX, ey) /= then draw the lina */f
outp{0x3ce, 3); /* set it back to replace */
outp {Uxact, 0} ;
} .
;.

BT EFAE—HEERNL, BHRGHERETAERE., K—FAURBEE
SFLARRE ERL, MEINERART HHPOL, E—THRiREEEMNE
HEF. BAKERAHMATRAEZRRGXEER, B XOR HRALIAFHNERL
(AR, HELARYE NORM-WIDTH (MREK) £, W8 THICK-WLDTH
. )

BRUEBRFHLE, BERPFELTRGZR, SKTEREHM, CRTHEERNY
BREKRNEREDNBFMRE. HR, getimage() # putimage() FHEMT—TRXK
WHEFE RNEEAD), FURATRIARRKERNKENE. &4, BRETUEEN
IR RS R WITERE, BY getimage() # putimage(), FHILERMLAMT. X
SRPBAUNTEDRG, B W EMARELGNTESH. SRESERTTREHTRX
AP,

53— AR BB AR B T — T bR 22 e S T AR AR A T B FE AR IR S TR L.
Huk, A THrE “been—saved " ¥R BN MBI AT,

AR H B TRENKRFFROFATRODRE T XOR RE, THHBRAEFF
FTHEREESHDB XOR, AR, MEIERSFRIER. SET 8. RFSELHR
PER LA, '

outp(0x3ce,3); - /% select functioh register */

" outp {0x3cf,0x18); /* sat it to XOR */
line {px,py.ex.ey): /* then draw the line s/
¢utp(Ox3ce, 1) ; /% set it hack to replace mede */
outp (Ox3cf, 0} ;

1.18 B

ARRNBBTIFE Tuwbo CABRENENA. BTHTRTIELUNBFE,
BT B Turbo C FRGMEE KB PHFLGA NN, RIOCHE T EHILH
FREPY—ER@ARNEENIE, RMESH T TR SHTEFRNASELE
(]:0E 273 0] 90

ARDBBRAHES HT XEMTES, READRERMIEENE MR R
TEREED TMEEN AT, AHRARSMRF2BITIREl. —ERENLE—
B Turbo C B FHMB AR B, BXNLEANNARKMEREATUER, RTES
BE -AXTHEE, AERE—AHMXT TuboC BENT I, SRV HF-LZIRN
#, RFEN A HRERGRY.

Listing 1.1 Source code for header file "gpopup.h*

/* Graphics popup window toolkit header file (apopup.h) */
/% Canter window code */
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#define CIRWIN 999
/* These help port from text popup windows %/
f$define xul we.viewinfo.left
f§define yvul we.viewinfo.top
§dafine xlr we.viewinfo.right
jdafine ylr we.viewinfo.bottom
/* popupwindows save the image underneath, tiled windows don’'t #/
enum windowtype (popup,tile}:
/* A structure to hold the box type, and a set of window coiors */
typadaf struet wincolors struct |
struct linesettingstype lineinfo;
struct fillsettingstype fillinfo;
struct textsettingstype taxtinfo;
struct linesettingstype brdinfo;
struct viewporttype viaewinfo;
chax border type;
unsigned char border color, text cclor, hilite color, back coler;
] winesloras;
/* A structure to hold information for each window */
typedef struct winstruct |

char *nanm; . /* window title */
void *image; - /* ptr to image sava area ¥/
struct winatruct *undar, over; /* ptra to window below and above
on popup stack ¥/
wincolors wc; /* current drawing settings */
int wd, ht; /* computed width & height */
int =xsave,ysave; /* saved cursor poan */
anum windowtype wtype; /* window type */
1 windsac: :
extern windasc *base win; /* can be used to access whole acreen */
extern windesc *curr_wing /* current window in use */

e.tern wincolors defcolors; /v some othar global variables */
axtern int graphdriver; '
extern int grapamcde;
extern char *pathdriver;
/* macros for easy use in removing and selecting window */
fdefine mv win(w) view win(w,0}
fdefine slct win(w) view win(w,l)
/* How the prototypes for the popup functions */
axtern void init win (void):
extarn windeac *draw win({int x, int y, iant wd, int ht, char *title.
. enum windowtype wt,' wincolors *wg);
extern void view_win(windesc *this, int select):
sxtern void swap image (windesc *w);
extarn void clr_win{veid};
extern void chgviewport (windsac *thia);

Listing 11.2 Souce code for file "gpopup.c”

ji*it**t***tit*tﬂ*l*I'I*tat**t*!t*‘!!l!**tﬁt‘l**i******!!t**ﬁt*i

*  Graphics popup windew toolkit for Turbe C (gpopup.c)
*ii*iii‘**l'l'****‘l_ﬂ*****‘******i*t*****ﬂ'**ﬂ*ﬁ“**ﬂﬁ'*‘**!tii**/
#include <stddef.h>
{include <stdarg. h>

finclude <stdio.h>
#includa <stdlib.h>

tinclude <allocs.h>

dincluda <coniec.h> .
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$includa <string.,h>

#include <process.h>

#include <graphics.h>

#includs "gpopup.h”

#includse "mouse.h”

fdefine MAX{a b} {{a} > (b) ? (a) : (b})
tdefine MIN{a,b) (la) < (b) ? {a} : (b})

I
* Glchal data definiticns
T .
‘windesc *base Win = NULL; /* The "“Base Window” pointer »/
windesc *curr win = NULL; /* The current window pointer */
int graphdriver = 0; /* Default to auto detect, */
int graphmode = 0; ~/* Highest resclution */
char *pathdriver = ""; : * Current directory */

/* Window settinga »/
wincolors defcolors = [
{SOLID LINE, 0, NORM WIDTH}, /* line style - solid line, 1 pixel wide *,
{EMPTY FILL, C}, /* empty £ill, background color */
{DEFAULT FONT, HORIZ DIR, 1, LEFT TEXT, TOP TEXT}, /* text style */
{SOLID_LINE, 0, THICK WIDTH},/* border - sclid 3 pixel wide line */
{0,0,2,0,1}, /* viewport loaded by draw win, but clip set here */
1, /* will actually have a border =/
1.7.1.0 /* border and tayt will be gray, hilite will be white,
- and background black +/
I g
static windesc *top_win; /* window stack pointer */
static void disposa window node (windesc »w);
static windesc *push window node{void);
static windesc *make window node (void);
static void chg win{windesc *this):
static void fill_'w:’.n{windeaé LI
void init_win(void}
/t
init_win initializes the internal variables for the popup windows
package. This functiocn creates a base window "base win" which '
represents the entire screen.
This function MUST be called before any popup routines ars used.
*/f

initgraph {agraphdriver, &graphmode, pathdriver);

base win = make window_node(}; f* allocate a window noda */
getviewsettings (sbase win->wec.viewinfo); '
base win->wc.text colexr = getcolor{);

getfillesettings (4ibase win->wc.fillinfo);

getlinesettings (ibase win->wc.lineinfo):;

gettextsettings( &base_win-lnc .taxrinfo);

base win-»wc.brdinfo = base_win->wc.linajinfo;

base_win->xsave = getx(};

base win—>ysave = gety(};

base win->wtype = tile: /* no saved image underneath *f
base_win->wc.border typs = 0; /* has no border either */
top_win = base win; /* set up window stack */

Curr_win = base win;
}
windesc *draw win{int x, int y, int wd, int ht, char *title,
enum windowtype Wt, wincolofs *we)



Fid

*/

}

draw_win creates & naw window at a designated screen locationm. |
The viewport will actually reside inside the Dborder.

e

Besides the usual coordinates for (x,y), you can use the following

codas: e

x = CTREWIN {Center window in x diraction}
y = CTRWIN _ (Center window in y direction)

windasc *w;
int maxx, maxy.,

w = push window node(}, /* create and link up a window node */

maxce = gatmaxx(); taxy = getmaxy(};
/* Check for valid window size */
Wl - m{"dr 3}: .

wd = MIN {wd, maxx):

ht = MAX (ht,3);

ht = MIN(ht,maxy):

/* Check for centering coordinates and current coordinatea,
Reminder: thesea are absclute coordinates !!! %/

if {x == CTRWIN} x = {maxcc-wd) / 2:
if {y == CTRWIN) y = {maxy~ht} / 2;
/u

Check for valid coordirates.
*/
X = MAX(x,0);
y = MAX{y 0);
1f {ix+wd) > maxx) x = maxx—wd+l;
if ((y+ht) > maxy) y = maxy-ht+i;
/* store the window parametars */

W-Dwe = *wc; /% set up our window line, fill and color settings */

w-owd = wd; w—>ht = ht;

w->xul = x: : W->yul = y;

Ww=>xlr = x + w-dwd - 1; w->ylr = y + w—>ht - i;
WX SAVE - 1 w-save

w—>wtype ~ wt; w- name

if (wt == popup) {

/* use calloc sc that the size of the image gets initialized
to zerc!! It will pop up faster first time that way, and
also keep swap_image from calling mat_image with an

uninitialized buffar »/

w=>image = )
calloc {imagesize (w—>xul ,w->yul w->xlx,w->ylr},1};
swap image(w): '
}
£11) win(w); /* draw border and fill window with color */
chg_win (w}; /* change to new window coords and stylas =/
return w; /* return new window pointar

static void fill win({windeac *w}

/* Dxaws the border,and fills window with backgromd celor */

{

.mouse_off(l};

/* Must go to absolute coordinates so we can get to

the borders of our window */
chgviewport (base win};

- atrdup(titl-},
/* allocate and save image undereath if a popup window *;
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setcolox (w->we.border color);

setlinestyle (w->wc.brdinfo.linestyle,
w-owe.brdinfo.upattern,
w->uc. brdinfo.thickness);

setfillstyle (SOLID FILL,w->wc.back_color);

/* Tricky!! It border is more than one pixel thick, we must
zompensate 3o that rectangle pixels are all inside the
image region we’ve saved.

«f

if (w-Dwe.border_type k& w—>wc.brdinfo.thickness == THICK WTDTH)

bar3d (w—rxultl, w—>yul+l, w->xlr~2, w=>ylr-2,0,0);

alse .
barid (w->xul, w->yul, w—>xlr,w->ylr,0,0);
chgviewport (curzr_win}; /* Back to previous viewport */
mousae_on{ll; /* restore mouse state *f

}
void elr win(vaid)
/* Clears the curvent window */
L
fill win{curr_win):
¥
void view win{windesc *this, int select)
/% If select = 1, then view win moves "this" window to the
top of the stack and makes it the active window.
1f select = O, then the window ia removed from the stack and erased.
Note that no moves take place if already at the top.
If this is merely a tiled window, then it is just selected.
L

windesc *p; -
if (select && this == rop win} return;
mouge off (1)) /* make sure mouse hidden */ )
* /% if this is a popup window, move its image to the top */
if (this->wtype = popup) {

p = top win;

while(p != this} { /* hide all window ahove */
awap imaqge(p};
p = p»under;

}

swap_image (thias); /% and then this window */
p = this; /* then put rest of windows hack */
whila{p != top win} |
p = p->over;
swap_image (p) ;
}
}
/* link up window underneath this one, with the window above it */
if {this == top win) | J* if this == top win here, %hen it is also LI
this->under->over = NULL; /* true that we're removing it for good */
top_win = this->undar;
}
alse {

this-»under->over = this-»over;
this=->over->under = this->under;
)
if (select} ¢
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top win->over = this; /* move windcw to the top */

this->undar = top win;

top win = thia;

swap image (this); /* put back it’'s image. Does nothing if tiled */

chg win(thisg); /* change window, ¥/
} .
alse {
chg_win (top_win) ; /* might as well select top window */

dispose_window_node (this); /* but do before free old window  +/
-}
monse on{l); /* restore mouse state ¥/
}
static void chg win (windasc *this)
/* Internal routine to sslect a window */
{
CUrr_win—>xsave = gatx{};
Curr_win->rysave = gety();
‘gatfillsettinga{acurr_win->wc.fillinfo):
getlinesattings (kcurr_win->wc.linsinfo):
gettextsettings{fcurr win->wc.textinfo};
chgviewport (this) ;
setcolor (this->we.text color);
setfillatyle(this—>wc.fillinfo.pattern,this->wec.fillinfe.color):
setlinestyle (this->we.lineinfo.linestyle, this-»e. linsinfo. upatterm,
this->we, lineinfo.thickness): '
settextjustify (this->vwc.textinfo.horiz, this->we.textinfo.vert)
sattextstyle (this->we.textinfo.font,this->we.textinfo.direction, .
.this->we.textinfo.charaize);
movato (this->xsave, this—>ysave) ;
curr win = this; /* selected window is active */
}
vojid chgviewport (windesc *this)
/* Chapges to this windows coordinates. Takes care of border thickness
in it coordinate calculatiens.
*/
{
int delta;
if (this->wec.border sype)
delta = this->wc.brdinfo.thickness;
alse delta = O
setviewport (Ehis—>xul+delta, this—->yul+dalta,
this->xlr~delta, thia—>ylr-delta,
this->»we.viewinfo.clip) ;
}
void swap imageiwindesc *w)
A :
T™his routines swaps the image buffer of a window with what is
on the acreen. If the window is not a popup window, then
nothing bappens.
*/
{
char *terp_image;
int nbvtes;
if (w-dwtype = popup)
nbytes = imagesize(w->xul, w=>yul w->xlr, w-1r) !
temp image = malloc(nbytes);
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/% Must go to absolute coordinates sc we can get to
the borders of our window */
chgviewport (base win):
mouse of£(1};
getimage (w->xul,w->yul, w->xlr, w—>ylr, temp_ image) ;
putimage (w->xul, w->yul, w=>image, COPY _PUT);
rouse onfl);
/* now back to relative coords */
chgviewport (w) ;
memcpy (Ww->image, temp image,nbytes); /* save screen image */
free (terp image); '
}
}
static windesc *make_window node (void)
{
™~
Make window ndde allocates rvom foxr a new window structure,
and initializes it’s links to NULL.
*/
windasc *q;
“g = {windasc *)malloc(sizect (windesc)); .
g->image = NULL; g->under = NULL; q->over = NULL;
return g :
}
static windesc *push window_node {veid)
o
Push_window _nods “pushea® the window w anto the window stack.
i/ : .

windesc *q;

.q = make_window node(): /* allocate a window noda %/

top win->over = q; /* link top of stack to new node */
q->under = top: win; /* link new noda to top of stack %/
top win = q7 /* set top of stack to new node  */
‘return gy :

}

static void dispose window_node (windesc *w)

( : :

J*

Dispose window_node frees up the image save area of the window,

and the window structure itself,

*f

if (w != NULL} { /* safety test for base window */

if (w-bwtype == popup) free(w->image);
free (w->name) ; /* £ree up window title */
frea(w); " /* amxd then the structure itaelf */
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Hcavdoooxx HTFREFRFE—THERET,. BERHABETR < x x x x, ﬂ&ﬁ?)ﬁﬁ
XY, BEEEXA LRSI,

W 1210 BRTEELFHNFEFVERRF. amwmmmwm%g
W, FEARENY REA . SHXEXMAR-EAFNRARDEHRNET, B
A RAZ htx,

SEREUMR BB T, B &ﬁﬁﬂ%i#ﬁﬁ#@ﬂﬁﬁ&%ﬁﬁw
&, BoRERRERE A FARIAM R FRITM, REEMLRI MR,
EEXHFHLERELRD X BT ORBE P, §HERA - MRENER. A
SR NEEF AT AMIN M ETRESE, AR, sEgFMRasEdhF
EE. RSB RREHENEXAPHAEESI ARXAE, .

preprocess() 5 HHCE— B FF MBIk card 4. FABAREER
— A MIETE. EREGE— N ESHRFATLTILSRRFITER, RN 20
AEBE, BRXTETE MAXKEYSIZE M2, MBEREAET, ML REiREy
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ZF—cardNN, JP NN BEXH4 8045178,

A sample card text file.

$card Cow

I've seen a lot of cows in my day,

but never like the one i saw riding

a horse out back behind the pig pen.

#card

Thia is the stutf of an unnamad card.
- fcard Rorse

Talk about a pig of a diff...

oops!!, T meant a horse of a

different color. Did you know

that a cow doesn’t think a horse

is batter than a zabra?

dcara isebra

Zebras are a lot of fun, except

whan you get to know them. Then

they can be real pen pals, that

i=, aa in pigs.

fcard Pig

Piggy does as piggies do. But

they don't do as horses oo,

- Figure 121 Sample hypertext source text file, “cards.txt”

process—card () EBREES M A XERMS—EL, BXFHEDEH, —
B ROSCARWELT, Rl (BFEFEENTER) SRR T, RETEE
B — T FR R RE.

i X hypertext—scan() Fi-FHITM. ﬁ&ﬁﬁ”#zuﬁtﬁﬁﬂﬂﬂi$¢ X
HB— T ERE, HERGERREIIRE - ERFAESED, LRIBEM LT
B, 3~ FEEZEEMEZE, FXFAMLRFNEERSIEYEA VLR Xihid#
ZH, ABMOFAG A B E— TR FP.

—H, Elfﬁﬂ*]‘ﬁ#ﬁﬁ&tﬂiifi EEERSGREMBZ VLR XF. B3IFHEFS.
ZF. KA, AERIA 5L T RIE L, ﬂ&ﬁi#ﬂ‘fudigfﬁjt*ﬁ' | K
ERT.

P 12.2 875 7 B 12.1 ST BBy — 4 VLR X, A THRY A #H
HHNERABRHFRTT VIR XHHEPMAE. EV—REY, EERESHEA
VLR I — & A VLR SHAR Y U PeBEE.

122 BHTENREF | |
ZRTFMERFARE 122 P, ERE-TEEXAXNH RIFRRBRN /
REFBULE. SMEBECACHTEOPERY, FHNERBRERER. £E—
EEFE-TREJRERETEFRBEEREIEENEE,
- ERAEERETE XM Home Card 1 Stack Card. Home Card &% %X+ Fr
FEBARFENES. ERAFHRBANSHTAE, FUAID AR MO -R RSN



FRARES PER—FRBE. Stack Card FH FRUTMBE 15 AR5 Ric
R, BARAEQEFHS. CHRMEEXAFE, RIHRITFEEETE-FHRBR
2, |

B 123 BT —MREAEREE. SRR AFA—-TRSRA. KEM
SR

Command Usa

Homa Takes you to the How Card '
Stack Takes you to the Stack Card
Brev

Takes you to the previous card, as defined by the order of cards in the
original taxt file

[ Takes you te the next card, as defined by the order of cards in the original
: text file )
Dalete Removes the curreant card from the stack (You cannct remove a card if it is
the only one}
uit Erases all of the cards and exits

0200 00 00 00 75 00 Sa 65 62-72 61 73 20 61 72 65 20 ...u,Zebras are

0210 61 20 6c 6f 74 20 &£ 66-20 66 75 be 2¢ 20 65 78 A lot of fun, ex
0220 63 65 70 74 Od Oa 77 68-65 6e 20 79 6f 75 20 67 cept..when you g
0230 65 74 20 74 6f 20 6b 6e-6f 77 20 74 68 65 6d 2e¢ et to know them.
0240 20 54 68 65 6o Od Da 74-68 65 79 20 63 61 ée 20 Then..thay can

0250 62 65 20 72 65 61 6c 20-70 65 6@ 20 70 61 6c 73 be real pen pals
0260 2c 20 74 68 61 74 Od Oa-69 73 2c 20 61.73 20 6% , that..is, as i
0270 6e 20 70 €9 €7 73 2a Od-0a 00 20 61 20 68 6f 72 n pigs.... a hor
0280 73 65 Od Da 21 f£d 00 00-00 GO0 10 00 01 00 01 00 sSe..!...........
0250 05 00 05 00 Ob 00 04 00-03 00 G6 00 1¢ 00 04 00 ...ceuireceuaens
0280 05 00 04 00 12 00 de £4-00 00 00 00 3d 00 50 69 ......M.....=Pi
0200 67 €7 79 20 64 ef €5 73-20 61 73 20 70 69 67 €7 qgy does as pigg
02c0 69 65 73 20 64 6f Ze 20-42 75 74 Od Oa 74 68 65 ies.do. But..the
0240 79 20 64 6f 6e 27 T4 20-64 6f 20 61 73 20 68 6f y don't do as ho
D2e0 72 73 65 73 20 64 6f 2e-0d Oa 00 68 €5 6@ Od Oa rses do....hen..
02£C 74 68 €5 79 20 29 £d 00-0D 00 00 18 00 12 00 02 they )....,.....
0300 00 OS 00 04 00 01-00 01-00 03 00 06 00 Of 00 01
0310 00 03 00 06 0O 12 00 05-00 05 00 05 00 Oe 00 b6 ..evevuraruanuns
0320 #£4 00 00 00 00 a5 00 43-6f 77 00 00 00 be ££ 04 .......CoW.us...
0330 00 01 00 4c O1 00 OO O0-0C ce ££f b7 26 00 00 00 ...L.cccsnn. .ne
0340 a2 00 00 CO 26 Q0 03 D0-5f 63 €1 72 64 37 00 £f ....&..._card?..
0350 04 00 01 00 4c D1 00 00-00 00 ce ££f b7 cc 00 00 ....D....... e
0360 00 06 OL 00 QD 26 0O 01-00 48 &£ 72 73 65 00 00 .....&...Horse..

B NN

Q370 ££ 04 00 01 00 4c 01 00-00 00 OO0 ce ££ b7 18 01 .....L.....cun..
0380 00 00 3 01 00 90 22 00-05 00 5a 65 62 72 61 00 ......"...Zebra.
0390 00 ££ 04 0D 01 DO 4c 01-00 00 00 00 ce £f b7 £d ......L...... ..
03a0 01 00 0C 84 02 00 00 21-00 04 00 50 63 67 00 61 .......!...Pig.a
63b0 00 00 ££f 04 00 01 00 4c-01 00 0Q 00 00 ce ££ b7 .......L........

_ Q3cC a6 02 00 00 £5 02 OD 00-le 00 02 00 00 00 00 00 ........... PR

03d0 00 00 00 00 00 00 £f
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Figure 12.2 Hexadecimal dump image of the hypertext file, “cards htx” (continued)

0000 dé 03 00 0u aé 03 00 00-1f 03 0Q 0O 0b 00 00 00
0010 00 00 00 00 00 00 o5 9%-cc 10 <b 2f 98 0a 00 00 ...uuvvnennson.s
0020 B1 £3 00 G0 00 OO0 TQ 00-49 27 76 65 20 73 €5 65 ...... p.I've see
0030 &@ 20 61 20 6c &F 14 20-6f 66 20 63 6£ 77 73 20 n a lot of cows

_ 0040 69 6o 20 6d 79 20 64 61-T9 2c Od Oa 62 75 74 20 in my day,..but
o050 &e €5 76 £5 72 20 6c E%-6b 65 29_74 68 65 20 6f never like the o
DOSD & £5 20 §% 20 7Y 61 77-20 72 69 £4 69 6e 67 0d ne i saw riding.

DOT0 Oa €1 20 €9 6f 72 73 65-20 6f 75 74 20 62 61 63 .a horse out bac
OUBO €b 20 62 €5 66 €9 € 64-20 74 68 65 20 70 €9 67 k behind the pig
0090 20 70 65 6e 2e Od Da 00=00 00 00 00 00 00 0O 0O  pen
0nad 00 00-29 £2 00 00 00 00-18 00 14 00 01 00 03 00 ..)..
O0LO 02 00 03 00 03 00 05 00-04 00 1d 00 03 00 03 00 ....... .
00ch 06 00 00 CO 00 00 00 00-00 00 QO GG 39 £4 00 00 ......v.v... 9...
000 0O 00 26 00 54 68 69 73-20 69 73 20 74 68 65 20 ..(.This is th

OCeld 73 7478 &6 66 20 6Ff 65-20 61 64 20 75 6a 6a 61 atuff of an unna
00f0 6d 65 €4 20 63 61 72 64-2¢ Od Oa 00 6o 65 76 65 med card,...nevae

0100 72 20 6c 69 &b 65 11 £d-00 00 OO0 00 00 00 24 00 r like..........
0110 ©1 00 03 00 02 00 03 00-aa £d 00 00 00 00 98 00 wu.vvnrevansrens
0120 5 61 6c 6b 20 61 62 6£-75 74 20 61 20 70 69 67 Talk about a pig
D130 20 6f 66 20 61 20 64 £5-66 66 2a 2e 2e 02 O0a 6f of a diff.....e
0140 £ 70 T3 21 21 2¢ 20 49-20 63 65 €1 Sa 74 20 61 ops!!, 1 meant a
0150 20 68 6 72 73 €5 20 6£-66 20 61 Od Oa 64 €9 66 horse of a..dif
0160 6 €5 72 €5 6 74 20 €3-6f 6c 6 12 2@ 20 20 44 ferent color. D
OLTC 69 64 20 79 62 75 20 Eh-6e 62 77 Od Oa 74 68 61 id you know..tha
0180 74 20 61 20 £3 €# 17 20-64 6f €5 73 Se 27 T4 20 t a cow doesn't

0190 74 58 69 €e 6b 20 61 20-60 6f 72 73 65 Od Oa 69 think a horse..i

01a0 73 20 62 65 74 14 65 12-20 M 68 61 6e 20 61 20 s better than a

010 Ta 65 62 72 61 3f Od 0a-00 00 00 00 00 00 00 G0 =zebraZ..........
01cC 00 CO 00 39 £d 00 00 00-00 28 0C 08 0C 04 60 03 ...9..... | SRR
01d0 00 02 02 13 00 02 00 05-00 Of 00 1c 00 04 00 05 +..uvcenvecnsnras
Cled 00 04 00 12 00 05 00 05-00 05 00 Oe 0O OL 0D 03 ...... Cverraaen
01£0 0006 00 00 00 00 OO OD—00 00 OC GO0 00 86 £4 00 ....vv-vvnneacss

Figure 122 Hexadecimal duinp image of the hypertext file, “cards.htx”
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- Homs -
Home Stock Prev Next Dalete Ouit

. Horse
Home Stack Prev Next Delete OQuit

Talk about o [E]of a diff..
cops!t, | meont o [QEEEE
different color. 0id you know
that a [EXg) doesn't think a horse
1 of 7 is batter than o FEEREIED’

Zebro —
Sof ? Home Stack Prev HNext Deletla Ouil

ore o Iot of fun, axcept
when you gat to know them. Then
they con be real pen pals, that
is, as in SN

6 of ?

Figure 12.3 Screen image for a samble session with the aispl;f'&_ﬁfpem:t. cards.
a4 0] AR BARSST I B4R, SRIEXEBBENZ EHF&EE, KATE
Gofet R |
Koy . | Use

Arrowsa
Shilr Arrows

Moves the cursor around in the card window
Allows you to move the card around on the
screen. Can also’ wmove card by dragging left
~ mouse button on its border. Only works for
active cards.
Takes you to the Home Card
Takes you to the previcus card
PCGDNKEY, "n", “N" Takes you to the nexr card

BEKEY, DELKEY, ®4" L~ Deietes che top card from the stack
Right Mouse Button ESCEEL, “g= , "0 Quits the program

BREFE-TEH R AT SRITERU RSB E OMT P RBIMEH
M. %R L HEBRFRARN O PREMEN, RAMSTRRGH, KiRMegs—
THAERE LA, TEMMG. DRECER. NEIEBNE DIEROER. £
WRREET T8 HEBROyEaLR P REREL.

KBRFRIEFEHTOR, — M FSERA— 0%, FREIIMMORSMHNO
PHEPANBTRERT. FRAXFEMLEFINEORAZIA T HSBLRANS
MEsER. BEMAMEOERPOWONT —FBLEN. XKL, DRARRT

stack Card, MWHRESRHFEFLEF—THOIRBETFHARERR.
12.3 S 6ER

%mmmwﬁﬂmm:&wwwﬂ&m’ — AR TR. SRR
FET 6 1M, index BRHFME VLR XHPARFIRGWI. card BEH— +RAEK

XA, keypos B EH MEF LHRREAERFRHAREL (WEH Wy &;}_‘E

Hl; .E' thl ' “H“
FEJPKEY, “p", “"P*



BRXETT). keystack BEH IR FUHRFG LN RS, XMREMHTE 153, LB
M £ B M., winstack &5 keystack AT LAEM S 045458k, indexstk 2 R 2
MIBINKRSEE (P NEFOEB), AT ™% Home Card,

EERITERE DA NULLVSTR A & AFKHE S 28] BRI B- 158, £ 6T
REBEFER—Ah, REA drsr() BB, FUELEHSIOTE A, X
A WA dimusir() #F. EAFRIEERRY EEFPOXIFH) BEHMGH - F
mASE.LIE S WA RN, SER, EREAREC.

124 ZHHNERFRAIEAY
ITF LR E R T EEXENBEEFFRE RN — R R,

124.1 main() B

main() REFGELF O CERS, HETFEMSTPHEHE VLR 4. i
ERURHT BENEREE, BFEE—1  hix B, XU HIEERITIFN, K
LEARLB LB, RTETIEHIEA. &85 EREWHIL. Home Card #5#H.

WHILE@E?FEEF?*H‘J}L%PFG il (mEFEEE, WEEIRT XWFEHE
BENERE, XMEEAEE—TFERD, K—1FRG4S. EWHIERT. BIFEH
&, EEHE, EEXRREDGE T ‘quit” 4 ik, A6 B8 BT A & F AR a B 3
HERFLL,

12,42 paint—htx () HH

A REER- N ERURHEEENEDITE R, REER-TXBFUERERN
HEH I PHERBRXLEMNE. B EHEANTESRNERHEENRL BRETFF
Fagse M0, ERXARBAEMIE. AEERFAHTBEERE, $H—FE,
FRARBENERIBR BRMEENE TR,

12.4.3 get—next—card() EAKY

EARKAYEFAREE, TEH—MER. BFBREKT. RIKHEOT. K5
B BRI EHRAT A, EREREIRRAR AR T bR R
% T — ARG S Nk, WRELHFANR LR FARFS KRR MKA
SRl RS AR, X ALE AR SR LRk, R TR
EENERTRFE. WR—EERITERF RIS, MRS LRGP FRN
EROBET. main() RGBSRy FEERA 2,

12.44 make—index —card () BE | |

EA BT % Home Card #l Stack Card > H B X E, FE—1FE8E ©5
R "—RER BB S ERERF ENAFN AT, BMETFHFEIEHRIM, HA
TR EESE— M ENTEE,, EEERFNCRTFMERR.

HEFRRTAFEELESHEGRA—DF, EINEERFAIRE.
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o1gm

1245 HESRY _
. on—key(). recolor(), mouse—-on—border() Ml move—curr-win() HRHFREWA
MEREARAEN. XLBEPHERMNECHEFPERN.

125 SHAEELR

ERZETHANESXARELC U O HRFMAYER HERTA—SEH, X
BEIR: ERTHETESEY, FRERSiaaR £ B RAmeg.

BT XABHRZ LR, £ (RRRATSZA/IY) LFAEERBE. Home
Stack Cards EEER KD, RBEMKESR X EARGREIERAFF, MBEFRT, WX
BB (EHROTEM cprinf() TAIXEK), AN ERFERERES. B
Home i Stack Cards 2EZ /MK, U\ RHREEE— % 4 S04 SO B 1R 80 A —
BT, XAMERETFREOKE, E%H?%&&Iﬁ*ﬁﬁ%%ﬁ$ Bt R
BB AER.

BREGEXEHTEIREN R FAR EFERR, BRUERSFEPHRANTR
WEHIRE, MAANENG, T4, RAFSHERARZP, KeRb B &k
BERRA ML TR, MEZ .

BRI —4 W ghost BE, It BARH —BXEAMT:

.. I just =aw Casper. the friendly ghost ...

T AR A4 Casper &M, ghost BI—MFiC. XA TN FARRREISE B AL

.. I just saw \ghost\Casper\, the friendly ghost ...

FROETREEFA LG, SHRFCRATH. BB —\ RN RER
FAEBEIAEE XA, SY Y FURXBFNEERN, REEFTLURELMME
B, S R B R S SRER I 4.

FHDSEEEEESE, XERNEREE - FUERE, FEA—E5EE
K. UHEBFLTRA - FREARMSXEMR T AN FHERE XEEM
B). —HFSHEETER VLR XHAEE, HFRTUREHT.

Listing 12.1 Source code for the hypertext compiler, 'fhc.c"

/*i**ti*it*ii*ittti**ii*t****t*it***t**ﬁi****t************tt*

* The Hypertext Compiler (hc.c)

¥
*+ Must link with: popup.obj, mouse.cb’, saverr.obi,

* fileic.obj, wvstr.obi, vwlr.obj
ﬁ‘t********i**tttt*tt*t****kttt*****ttttit*t****t**i*****ti*/

#includa «<stdio.h>
#include <dir.h>
#include <string.h>
$#include <process.h>
#include <ctype.h>
© ¥include <errmo.h>
tinclude “popup.h”
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#includa "fileio.h"

tinclude "wstr.h®

#includa "vlr.h”

#define MAYLIMESIZE 128

#define MAKFEYSIZE 21 _ _
#define INDEX ({index elem *)indax->data)
typedef struct {

char key[MAXKEYSIZE]: /* card name *f
long txt_addr; /* taxt record addres */
long xey_addr; /* kays record addess +/
int wd, ht; /* size of card *f

} index elem;
typadaf struct

int x, ¥y, wd, keyna: /* key position info %/
} key pos_alem;
char infile[MAXPATH];
char outfile [MAXPATH]:
char line buff [MAXT.INESIZE]:
int ‘fhin; /* input file is a taxt fila */
int fhout; /M output file is a vlr file */
vstr index = NULLVSTR; /* key table */
.ustr card = NOLILVSTR: /* card data */
vstr posn =~ NULLVSTR; /* key position data */
static void preéprocess{int fhin, vstr *index);
static void process cards(int fhin, int fhout,

-vsty *index, wstr *card, vatr *posn}; _
static veid hypertext_scan(vatr *card, vstr *indeX, vstr *posn}:
void main{int arge, char *argv(}) |

init_win{}; /* initialize window package */
init_filea(); /* initialize our high laval fila tabla */
if (arge < 2} { o _

printf ("Usage: >he cardfila\nExtension of ‘txt' assumed\n”);
exit{i);

b
else {
astrcpy (infile,arqu(l]):
streat {(infile,".oxt™) ;
/* Opan input file for charactar adcess, text moda, read only */
if {{fhin = openfila(infile,"rt" 11} == -1) ‘exit (1);
atrepy (outfile, argvil]);
streat (outfile, " htx"); .

" /% Rewrite vir file, or create is doesn't exist. Start recs at 32 */
if ((fhout = apenvlr (outfile,"wib", 321} == NULL} exitil);
preprocess {fhin, sindex}; /* collect keys and posn’as %/’
process cards (fhin, fhout, &indax. tcard, gpoan} ;
closaefila(fhin;;
closefile(fhout);

}
}
atatic void preprocess{int fhin, wvstr *index}
/* Scan the input. file, collect all c¢ard names as kaeys. */
{

int i, line neo;

char newkey (MAXIEYSIZE);

char *p; ) .

line no = 0; '
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o

clrvaty (index, 30, sizecf (index elem},10); /* start with 30 keys */
ddlel{!teof (fr[fhin].fpl) { /* accumilate keys till aof or arror o/
if (rdstriline buff, MAXLINESIZE, fhin} = -1} break;
D= Lline buff;
line noaé;
it (!stoncep (p, "#caxd®,5)) |
p =5 .
while {iaspace(*p)} p++; /* lock for start of card name +/
1L (t*p) { :
sprintf (newkey, "_cardt-d”, line no};
printf ("Error: card an line id has no name, iven dafaultin®~};
}
alee {
i = 0;
while(tisspace(*p) && i < MAXKEYSIZE~1} /v extract key ¥/
nowkey[ivs] = tpéd;
newkay{i] = 0; /* add null to key name */
}
printf (*found key ‘ta‘\n", newkey);
vatreat {index, tnewkey) ; :
]
}
for (i=0; i<index-—>currlen; i++) {
printf{"key tp\n”, (char far *)&(INDEX{i].Key)};
¥
}
static void process_cards(int fhin, int fhout,
werv *index, vatr *card. vsty *posn)
/
For sach card, read in t.hc card’'s texr., convert to hypertext, store
in vlr ﬁle.
*/
( .
int i, wd, Bt, len:
long leocn, s, fe, ita, nl;
rewind{ft(fhin].fp); /* remember to start file over !It */
rdstriline buff MAXLINESIZIE, fhin); /* get thinga started */
for (i=0; i<indax->currlen; i++) { /* for each card-+/
clrvstx (card, 500, aizeof (char),200); /* inic card data */
while {stncmp (line buff, "#card”,5) & !feof{ft[fhiﬂ] 4o} I |
printf {"searching ... %s",line buff);
rdstriline baff MAQIRESIZE, fhin);
i
if (tfeof (ft[fhin).fp})) { _
/¥ collect up the lincs of the caxd */
do {
il (rdstr{line_buff, MOCINESIZE, fhin) == ~1} -break;
printf("%s”, line buff};
if (strncmp{line_buff,"#card”,5)) |
/* Rsady to storse line, but must force in
o carriage return ahaad of the line feed
86 that cprintf will work proparly */
lan = stxlen{line buff): _
line buffllen~l] = '\r'; /* put in ex */
line buff(len] = '\n’; /* ahead of 1f */
‘wetrineg (card, card->currlen,line buff, ++len);
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}

.

H

@lse break;
} while(l};
/* add null so nurmewlines m.ll work pmperly */
vstrcat{card, ""};
numnewlines { {char *} (card->»data), &ht, &wd); /* get sizae */
/* Scan the card for hypertext, add to file */
hypertext scan{card, index, posn};
addvlr{fhout,card, §locn);
INDEX({i] -txt_addr = ioen;
addvlr{fhout, poan, &locn) ;
INDEX(i] .key_addr = locn;
INDEX[i] .wd = wd;
INDEX{il.ht = ht;

alse {

)

printf('"tlne.xpe-cted end of EFile\n"};
exit (1};

/* ckay, now store the key table and store its pointer in
pre-designated location in the filae header */

for {i=0; i<index-~>currlen; i++) {

printf ("key %s %1d %d %d \n",

}

INDEX [i].key,
INDEX [i}.txt_adde,
INDEX[i] .key_addr,
INDEX[i] .wd,
INCEX[i] .ht
y:

addvlr (fhout, index, &loén} ;

praintf ("index starts at %ld\n",locn);
readhdr (fhout, &fa, s fe, &ita,gnl);

ita = locn;

writehdr (fthout, £fs, fe, ita,nl};

}

static void hypertext scan(vstr *card, vatr *indax, vatr - *posn)

I*

Searches for keys in the text, and records their po'ait:‘.on.

—258—
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{

char *key, *txt; .
unsigned int i, txtpos;
int keylan, col, row:
keoy pos elem kp:

elrvatr (posn, 10, sizeof (key pos elam},5); /* clears key poan data W/
/* for sach key in the table, see if you can find it in the text */

for (i=0; i<index->currlen; i++} {
key = INDEX[i].key;
kaylen = strlen(key);
txt = (char *)card->data; /* point to hext */
txtpos = 0; col = 1; row = 1;
vhile (txtpos < card->currlen) [
if {"xt == '\n') |
col = 1; rowht;
txt++, txtpost+-



N

4
else {
if {!strnicmp{txt, key, keylen)) |
/* Match, ignoring case, so record posn */
Xp.x = col; kp.y = pou; kp.wd = keylen:
kp.keyno = i+2; /* First two key numbers reserved */
vstrcat (posn, Skp):
txt += keylan;
txtpos += keylen:
col += keylan;
|}
else |
. txt++; txtpastt; colt+;
}

[—y

}

Listing 122 Source code for the hypertext browser, "hb.c”

‘(**it*ti*******it****ii*it**i******ii*i*t**tﬂ*li*ttt*#**t*tti**
* The Hypertext Browser (hb.cj

*
»

Muat link with: popup.obi, sayerr.obj, mouse.obd,
w

fileic.obj, wstr.obj, vlr.ebj

*i*******i**i***i**l****t**tt*****ii*tt***i*ii*ttttt***!‘**ii*t‘/
$include <atdio.h>
#include <dir.h>
#include <string.h>
$include <process.h>
#include <ctype.h>
¢incluode <conio.h>
$include <alloc.h>
#includae “popup.h”
#include “mouse.h”
pinclude *fileio.h”
$includa "vatr.h®
#include “vlr.h"

#define MAX(a,D) ((a) > {b} 2 (a) = (b))

$defina MIN{(a b) {{a) <’(b) 2 (a} : (b))

$define MAXLINESIZE 128

pdefine MAOFKEYSIZE 21

ddaefine INDEX {{index_slem *) {(index.data})

typedef struct {
char key [MAXFEYSIZE]; /* card name */
long txt addr; /* text record addres */
long key addr; /* keys record addess +/
int wd, ht: /* size of card */

} index_elem;
typedaf struct |
int %, y, wd, keyno; /* key position info L7
} key pos_alem;
index_elem indax key = { "Home", oL, OL, Sz, 10 }:
index elem stack key = { "stack“, OL, OL, 52, 10 }:
static void paint_htx (windesc *mw, vstr *Keypos, VSLI *text};
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" static int get next card(windesc *w, vstr Txeypos):

static int on_key (vstr *keypos, ing x, int y);
static void make_indax. card(vetr *index, vatr *index card,

- wvabtr *stack, vstr *keypos, int wd);
static void move_curr_win{int x, int y);
stacic int mexzse on border (windesc *, int *xcfas, int *yofs);
static void recolor (windesc *w, int attr};
char *cmds{] = {

"Home", "Stack”, "Prev"”, "Naxt", "Delate", "Quit"

}:
key pos_elem cmd menu{§];
vatr index - NULLVSTR
vstr card = NULLVSTR
vatr keypoa -
vatr Xeyatack = NULLVSTR

/* key table ¥/
/% card data */
/* position of keys on screen */
/* our keystack through the cards */
Vatr winstack = /* cur stack of card windows */
vstr incxstk - /* an index stack */
wincolors da&dcolors = {1, 7, 1, 1. 7}:
char infile[MAXPATH]; /* hypertext file name x/
int fhtx; /* and handle x/
void main(int argec, char *argv{)} {
int i, cardno, nawcardno, command, d¢x, wd, ht;
lony f£3,fe,ita,nl:
init_win(); /* initialize window package */
init files{); /* initialize our high lavel file table */
init_mousa (MOUSE_OFTIONAL, MOOSE . TEXT_MODE, MCUSE TEXT " MOLE) ;
if {arge < 2)
printf |"Usage: >hd hypertxtfile\nExtension of 'htx" assumad\n®} ;
axit (1)

:
:

e Wa Wa WE %a k4

EE
18

)
streoy (infile, argv(L]}; .
streat (infile, " htx");
/* opan the vlr file %/
if ((fhtx = openvlr{infile,”rb",32L)} == -1} exit(1};
clrvstr (kindex, 30, sizeof {index elem),10); /* starc with 30 keys */
readhdr (fhtx, &fs, éfe, tita,&nl) ;
nl = (nl~1} / 2; /* two recs for every card, minus index rec */
printf{"Should ba %ld key=s'\n*,nl);
if (getvlr(fhtx,4index,ita) == =]} exit(l); /¢ get the keys */
printf{“indax says thers are %Jd\n", index.currlen):
for (i=0; i<index.currlen; it+} |
princf {™%d %s tld\n~, i, INDEX([i].Xkey, INDEX(i).txt_addr);
}
printf(“Press a key to get started ...\n"}:
gutch{};
clxscr(};
vstrins(dindex, 0, &index key, 1);
vstrins(&indax, 1, &stack key, 1);
/* Initialize the card key and window stacks */
clrvaty {&keystack, 15, aizeof(int), 0);
clzvatr{iwinstack, 15, sizeof (windasc *J, 0);
/* aet up our index lisc +/
clrvatr{&indxstk, 15, sireof(int), 10);
for (i=0; i<index.currlen; it4} |
_ vatreat {aindxatk, &i);
Y.
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cardno = Q; command = -1;
while {cazrdno [= =1) {
/* Popup the card, and add to the card key and window stacks LY
/* If window alrveady up, don't popup a new ons, just clear it  */
for(i=Q; i<kaystack.currlan; i} |
if ({(int #*) (keystack.data)) [i] — cardno) break;
} . .
/* Deaden old window */
if (keystack.curzlen} recolor (curr_win,7);
if (i € keystack.zurrlen) {
slet win{ ((windeac *+) (winstack.data))ii] };
vatrdal (Ckeystack, i, 1);
vatrdel (kwinstack, i, 1}:
)
else { /* Add card, but keep stack from qming too big */
if (keystack.currlen = 15) {
rmv_win{ ({windesc **} (winstack.data}) (winstack.currlen-1] });
winstack.currlen—;
keystack.currlen—;
}
wd = MAX (INDEX[cardno}.wd+2,52) + 1; -
ht = MAX (INDEX[cardno] .ht+6,7} + 1;
draw _win tcurr win~->xul+2,curr_win->yul+l,
wd, ht. INDEX [cardno] . key, popup, &mnocolcrs),
} .
. vatrecat {ekeystack, &cardnol:
vatrcat (kwinatack, &curr_win};
/* Load hypertext into our scratch card */
clrovstr{&acard, 500, sizeof (char) ,100);
clrvatr (ikeypos, 10, sizeof (key pos elem), 5),
if (cardno == 0) {
. make_index card(&index, &.{ndxstk, kcard, &keypos, index key.wd);
}
else {
if (cardno == 1) |
make index_card (¢éindex, tkeystack, &card, &keypos, stack_key.wd);
} -
‘alse | .
getvlr(fhtx, lca:d, INDEX [cardno] .txt_addr);
getvir{fhtx, &keypos, INUEX[cardno].key addr);
/* relocate the y coordinate */
for (i=0; i<keypos.currlen; i++) {
{{key_pos _slem *)(keypos.data})}[i].y += 2;
} .
]
} _
vatreat {&card, ""}; /* null terminate so paint pgm works right */
/* Print out menu and status information */ '
prefstr(l, 1, * ", curz_win->we.hilite_color, -80);
for{i=0, dx=1; i<6; i++) [
emd manu(i] .keyne = index.currlen + i;
omd_mani(i)] .x = dx;
emd_menu(i].y = 1;
prifstr(dx, 1, cmda[i], curr_win->wc. h.i.l:.te _color, 80}

dx += st.rlen(c_:nd.s[:.]).
emd manu(i).wd = strlen(cmds(i));
dx = dx + 2;-
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}
prefatr(l, 2, "\xcd4", curr_win—>wc.border color, -803);
prefstr(l, curr_win->ht-3, "\xc4", cuxr_win->wc.border color, =-80);
profatr{l, curs win->ht-2, " ", curr_win->wc.hilite color, —-80};
prtfatr(l.curr_ﬁwin—ﬂ:t—l’, *%3d of %8d",
olrr win->we.hilite color, 20, cardno+l, index.currlen);
/* paint the hypertext, highlighting all keys */
print_htx (curr win, ekeypos, &caxd};
/* add the menu commands as keys */
vstrinas (tkeypos, keypos.currlen, cmd meru, 6);
newcardno = get next card{curr win, &keyposi:
if {newcardno < index.currlan) {
cardno = newcardno:
command = =1: /* mst set this to something *'
}
else { /* must have been a command */
command = newcardno - index.currlen:
awitch (command) |
case 0: /* Homa card */
carpdno = 0;
break;
case 1: f* Stack card */
cardno = 1;
break;
case 2: /* Pqup, up one card, wrap around */
if {—cardno < 2) cardno = indax.currlen-1;
break;
casa 3; ,* Pgdn, down a card, so wrap around */
if {+cardno == index.currlen} rardno = 2;
break;
case 4: /* Delate top card from stack */
if {keystack.currlen > 1} {
mv_win{ curr win );
kaystack.curclen—;
swinstack.currlen—;

}
cardnoc = {(int *) (keystack.daca;} [keystack.currlen-1];

break;
case 3: /* Esc, so force it to quit */
cardno = =1;
break;
default: ;

1
)
if (command == 5) break;
1
closafile (Fhtx) ;
mouzse_off(0);
for {i = winstack.currlen; i>0; i—} mv_win {curr_win)’
}
fdefine htx ({lunsigned char *) {taxt~>data})
static void paint_htx(windesc *w, vatr *keypos, vatr *text)
FL
' Paints the hypertext contained in *text, highlighting al’
the keys.
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" int i, j:
static texel line{B0]:
key pos_elem kp;
mouse off(1);
gotoxy (1, 3} ;
cprintf {"4s”,text~->data);
/* hilight the keys */
for (i=0; i<keypos->currlen; i++) | .
kp = ((key pos_slem *) (keypos->data})[i];
kp.x += w=->xul; kp.y += w->yul;
gettext (kp.x, kp.y, kp.x + kp.wd + 1, kp.y, line};
for {j=0:; j<kp.wd: J++) line([}].attr = w->wc.hilite color;
puttdxt {(kp.x, kp.y, kp.x + kp.wd + 1. kp.y, line};
}
mouse on(l};
}
static int get next card(windasc *w, vstr *keypos)
” : '
Waits for keypresa and mouss button release svents,. Whan an event occurs
on a hypsrtaxt key, then the new card number is returned, slse we
keep trying, '
*/
{
int x, y, xofs, yofs, done;
unsigned int Xey:
int keyno;
x=1; y= 3; keyno = ~%1:
do § :
gotoxy (x, ¥);
if ((kay = mouse trigger(G)} || (key = mouse trigger(l})) {
done = 1: '
switch (key) {
case LEFT MOUSE PRESS:
it (mouse_on bordar{w, &Lxofs, &yofs)) {
while(button state(}) { /* if yes move till relsase ¢/
mAise txt posn(&x, &y)’
move_curr win{x-zofs,y-yofs);
}
I
done = 0;
break;
case LEFT MODSE_REL:
X = mouse text x - curr_win->xul;
¥ = mouse text y - curry win->yul:
gotoxy (x,y); )
if {(keyno = on_key(keypos, X, y)) == -1} done = 0;

break:
case CREKEY: _

if ((keyno = on_key (keypos, X, y}} = -1} done = O;
break; .
case UPREY :

if vy y=M1

done = 0;
braak;

—263—



casea DOWNKEY :
if (++y > w—>ht-2) y = w=>ht-2;
done = 0; .
break;
case LEFTEEY :
if {!{x}) x = 1;
done = Q;
break:
case RIGHIKEY :
if (x> wdwd-2) x = w-bed-2;
dona = 0;
brwak:
cass BOMEKEY :
case 0x2368 : [+ *h" ¥/

case Ox2348 /* *H* v/

keyno = index.currlen; /* Home card
break:
case 0x1£73 : /¥ “s* %/
case Ox1£53 : Jr ongw &/ '

keyno = index.currlen *+ 1; /% Stack Card
break; '

case PGUFEEY :
case 0x1370 : - /* "p" */
case 0x1950 = /% ¥p¥ #/
keyno = index.currlen + 2; /* Previous Card
break;
case PGONEEY :
case Ox316e : /% "n" A/

case Ox3lde /™" /)
keyno = index.currlen + 3; /* Next Card
break;
case BSFEY :
case DELKEY :
case -0x2064 1 /% “d" =/

casa (x2044 ; Jx "DM */
keyno = index.currlen + 4;
break;
case RIGHT MOUSE REL:
case ESCKEY :
case 0x1071 : /* "q" */
case 0x1051 ; /% wQw ay
keyno = index.currlen + 5; /* quit */
break;
caye SHFTUPKE:.
move curr_win{curr_win->xul,curr_win->yul-1);
" dona = Q;
break;
case SHPTDNKEY:
move_curr win(eurr win->xul, curr_win->yual+l);
done = §;
break; '
casa SHFTLEFT:
move_curr_win (curr_win->xul-l,curzr_win->yul);
done = 0;
break;
case SHFTRIGHT:

/* Back Ona Card

*/

s/

*/

*f
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move curr win (curr_win->xul+l, curr_win->yul};
dona = 0
Breaak
default : ;
}
} /* end of loocking for trigger */
alae {
done = 0
}
} while{!done};
raturn keyno;
}
static int on _kay{vstr *keypos, int x, int ¥)
I~ :
Given a set or Key positions, this fuaction checks to see whaether
the point (x,¥} is on any of the keys. If jt is, it returns the
key number, else, it heturn -1.
*/
{
int i;
key pos slem kp;
for (i = 0; i<keypoa->currlen; it+} |
kp = ((key poa _elam *) tkeypos->data)}[il;
if ({y == Xp.y) && {x >= Xp.x} && {x <= kp.x + kp.wd -1})
return kp.keyno; ' S :
}
return ~1;
}
stat’c void make index card({vstr *index, vatr *keystack,
watr *index caxd, vstr *keypos, int wd)
/* Given the index table index, a list of keys stack, and a vstr
to hold the hypertext index card, this routine creates some

hypertext for the list of keys, and makes it fit in a window
that ia wd characters wide.
*/

int i, k, keylen, col, row;
key pos alem kp;
char *keystr;
for {i=0, col = 1, row = 3; ickeymck-xurrlen, J.-H-l {
k = (lint *} (kevatack->data)) (i):
. keystr = {(index elem *) {index—>data)} (k] .key;
keylen = strldn(keystr};
if {(col + keylan + 2) > wd) {
col = 1; rowsd;
ystrcat (index_card, "\n"};
1 .
‘kp.x = col; Xkp.y = Iow;
kp.keyne = k; kp.wd = keylen;
vatrcat (keypea, &kp);
col += keylen + 2;
vatrins (index_caxd, indox . _card->currlen, keystr, keylen);
vstrins{index_card, index_card->currlem, * ", 2};
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}
}
static vold recolor (windesc *w, int attr}
/* Paints the entire window {except borders) with the attr coler */
( :
taxal *ip;
int numtexals, i;
nurtexels = {(w->xlr — w->xul + 1) § fw—oylr — w>yul + 1); -
ip = {texel *}malloc(numtexels*2};
mouse _off{l); : : .
gettext (w->xul, wryul, w->x1p, w->ylr, ip}:
for (i=0; i<pumtexels; i++} {-
ip(i] .attxr = attx;
}
puttext {w->xul, w->yul, w->xlr, w->ylr, ip}:
mouse _on(l);
Lreaip); .
}
static int mouse_on_border (windesc =*w, int *xofs, int *yofs)
{
int x, y;
mouse txt poan (&x,Ly);
if ((x >= w->dxil &6 x <= w=Dxlr &&
¥ >= w>qul &6 y <= w->ylr) &
{x wm w=>xul | X == w->xlr ||
Y = w->yul [] y = w—>ylr}) {
*xofs = X - w-rxul; r*yofs = y — w—>yul;
return 1;
}
return 0;
}
static void move curr win(int x, int y)
/n
Moves the current window. If coordinates haven't c¢hanged,
iy than nothing happena. Does bounds checkina on tha new position.
{ .
int xsave, ysava:
X = MR (x, 1);
x = MIN{x,8l-curr_win->wd);
¥y = MAX({y,1};
Y = MiN(y,26~curx_win->ht);
if (x lm curr win-dxul || y != curr win->yul) {
xsave = wharex() ;
yrave = wherey();
swap image{curr win); /* hide window */
CUrr_win->xul = x:
CULE_Win-d>yul = y;
curr_win->xlr = curr_win->xul + curr win->wd -
CUEL_Win—>ylr » curr_win->yul + curr_win->ht -
swap_image (curr win); /* show window %/
/% change window coordinatea */ -
window {curz win=d>xul+l, Curr_win->yul+l,
Surr win->»xlr-1, eurr win->ylr-1};
gotoxy (xsave, ysave);

1:
1
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double dptr = {x;
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KRS, BEREARMER AN T Tubo C XHMHHE. FHE—1 double
REERAN, 721 ¥ 170 Z M SHRAUE (A 80x 87 thibE#H)., XMERFER
AT
Vi
C program that demonstrates the overflow error for
factorial that exceed 170, uaing an BOx87 coprocessor
¥ :
dinelude <stdic.h>
#include “conio.h”
doukble factorial {int);
main{)
{
int n;
clrscri):
printf ("Enter an integar : “);
acanf {"%d”, z&n};
printf{"\n\ntd’! = %tlg\n\n", n, factorialin});
}
double factorial {int n}

{
double result = 1.0L;
whila {n > 1)
rasult *= [double) o
return result;

}

LR LR BEFAIIRATE, #IS Watch / Break 33 X7 R n M result WE.
BEEP o B8, M result i, NPRBHSHEERTEEN, WABERRIE,
B e B (L R 5 B R Y, Watch BT DBRESE R result — 4~ NAN,

2HRER |

XRF-HERHR. E-RBEAMNFERT, RERMEREFRE— TG RRAH
HMAPHERHTER. EERERAD, NE2HDHUKHEER: ARALEZ HSERMAELR
TFHR, B FHABLH., KA HE—TBRREL FOR N, ZEFAREBR, BETE

ARDPNEHRER:
Fad :

C program that demonstrates the cut-of-boundary errfors

that are associated with arrays.

*/

#include <atdico.h>

$inclnde "conic.h"

#defina MAX ROW 10

tdafine MAX_COL 2

main ()

{
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int num[2}{10] = { 1,2,3,4,5,6,7,8,9,10,
4,7,8,6,3.2,1,6,5,9 });
int i, j = 0, big = num([1]{0};
clracr();
/* — should be MAX_ROW —
A akaaaall *f
for {i = 1; i < MAX COL; it++)
. Aif (big < num[1Y[i])
big = num{1][1];
J =i

}
printf ("Largest elemant is number %d and is equal to %d\n\n",
J. bigh: :

1
A Turbo C B8, EMBHEART i HAR big BWER R L ErEF. FOR 1E
FRRITAEHE L, XREERE S THEN AR, A MAX-ROW Hi# MAX-COL
T £ I AR
IRBGBEN T RRIEEH
BRRARTH - LBOFTHE. Turbo CHEIBFESEHREHTRUBAN TR
BEst, ERZERANPEIRBHGL. THP, BREE--MRERER LM
RAMTER. — i ATHFOMENA. HB—REFHRH R ERENBLT. B8
TEEHAKRBEREEN AL, SR ERTRFRERESR: ROGEHRERER
BAm, FERAETES A FOR BAPZBHERE, EUH T A num Z 44
TCHRIX —HIL,
/t
C program that demonstratas the out—of-boundary errors.
that are associated with arrays. This version shows
the error due omitting re-initialization of a peinter.
The program finds the smallest and largest elements in
an array using a pointer for scanning the array elements
in sequence.
*/
tinclude <stdio.h>
#include “conio.h"
#define MAX_ROW 2.
main(}
{ .
int num(28] = { 12Z,23,73,84,15,56,67,98,39,10,
54,67,98,16,23,32,41,56,65,74 };
int i, 3 = 0, *ptr = num, big = *ptr, small = *ptr;
elrsezr(};
pto+t; /* point to second alement */
for (i = 1; i < MK ROW; i+, ptr+t)
if (big < *ptr) |
hig = *prr:
j=4;
}
/* missing statamant is show below =/
/* ptr = num; */
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printf ("Largest element 13 mum[%d] = sd\n\n", j, big);

ptx+; /% point to second element */

for (i = 1; i < MAX ROW; i++, ptr+t) =
if (amall > #ptr) |

amall = *ptr;

J= i

y

printf ("Smallest elament is numfid] = Sdia\n”, j, smail};

}

Al Turbo C #@iX38, WHEER big, small, BEENRWE "pir. SEBRIRHU
MEHETE, RITES— printf G —EA, EABEAXTEBTHREET. ERRE
% -4 FOR 1§#F A, 5 “pr W MHER FEESE num 8T, MREEZI—DNFF
K&y, HAEHBES "ptr=num, RS TFXTER. KEBRNOS —FATLEXY
AT R, E-BFEEEBHRMLE T SHEHHEHERER 2T REATE big B,
Boh, BUAME—ACERRIBCRMET. SBFNHETTR, & 98 Mk 120 HFikERH
BN, WRFIE 120 B8 A, MRIBASERIE R, X, ZEFREH T
-*a~§?iem&kﬁ%ﬂﬁﬁﬁﬂ@%ﬁ%f#&@%ﬂ%ﬁ}& BRERNT:

C program that demcnstrates the out-of-boundary errcrs
that are asszociated with arrays. This version shows,
the error due omitting variable initializationm.

Tha program finds the smallest and largeat elaments in
an array using a pointer for scanning the array elements
in sequence. '

Tha big variable is not initialized. Consequently, the
tha first elament which is the largast is not detected,

of 4

~}include <stdio.h>
#includa "conio.h"
¥define MAX_ROW 20
main ()

{

int mumi20] = { 120,23,73,84,15,56,67,98,3%9,10,
54,67,98,16,23,32,41,56,65,74 };

int i, 3 = 0, *ptr = num, big, small = *ptr:
clrser();
ptrHy; /* point to second element */
for (i = 1; i < MAX_ROW; i+, ptrd) -

if (big < *ptr) {

big = *ptr;

Jo=-d;

I

ptr = num; /* re-initialize pointer */ -
printf (“Largest element is mun{%d] = %d\n\n". j, big):
ptr++: /* point to second element */

for {i = 1; i < MAX ROW; i++, ptr++)

if (small > *ptr) {

amall = *ptr;

3= i;

}
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printft"Smnllaat element is num(%d] = sd\n\n*, j, small);
scanf ("%d™, &3); ' '

MR, HMBEEHE big. | Z RIGEHVi0E » pte. BWHET T F8# big £¥
BB A T H—1 FOR (&1,

4 IR B FEF

CREHRBE CHAR, HATEHS B H-RETNERAX, BRSNS
HE—TERN EE RN —ASHTRE R — M HRE. FRR Mk
FRPMBRER., BEF -HHERRERERDREE o 8l T

result ¥= (double) —;

XA AANRELCER (n-1) MWRRMIEIRGSE 0 R
/*

C program that demonatrates using the wWrong operatcr sequence.
The arror is locatad in the factorial funetion in the line:
result *= (double} n; '
which should be:
result "= {double) n—:

#include <stdic.h>
finclude "conio.h”
double factorial {int];
main () :
{
int n;
clrscri}; _
printf {"Enter an integer : ");
‘Beant (“sd”, &n);
printf (“\n\n%d! = %lg\n\n", n, factorialin});
} .
double tactorial {(int n)
{
dourle result - 1.0L;
while {n > 1 && n < 178}
result *= (double) —;
return result;
}

PRES | i REIE WL B n M) result . 4 HI result TR0 15 % HB iR 80 RR EAEIE
-1 BT RS A —n RS BT L.

5. 360 5 | |

SRR B T A -~ A ECE IR, o) B8 SR B TR TG B R 18 IR TR AR B
S WHILE 8% Do 1855, 3 75 i3 / Ma SRRl Ag). ~F—BIFR
BT R B . B R pos—str( )FIME — AR PR SRR B KRS, BT
WHILE IR G — 41 R B massimsl S/ i fi 6, WishiEs MR
e ) 38 87 (B o A AR
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skrates the error of creating an infinite
se)] by forgetting to incremsnt the

p body progress The program scans
ring in a string. 7The error is located
function str pos().

.

ex that makes the
y Jocation of_qﬁs
: strinq-' scaon

#include <z "
finclude "conio.h*
dinclude <string.h»
mair {} :
{
char str{] = “The rain in Spain“;
char *asubstr;
int pos;
clrsez();
priotf ("String is '¥s’ \a\n", stx};
printf ("Bntar substring —> *};

gets {substr);

pos = pos_strstr, substr, 1}:

Af (pos > 0)
_printf{"Substring matches at character Md\n", pos);
elaa '

printf ("o match foundin®);
}
int pos_str{char* str, char* substr, unsigned int start_index)
{

int ic ja ko hﬂt,‘

unsigned int sotrlen = strlen(atr};
unsigned int substylen = stxian{su&str}:

unsigned char nomatch;

if ((substrlen — 0} || (start_index >= gstrlen}}
retuin -1;
k =-1;

if (sstrlen > substrlen} ¢
1 = start_index — 1;
last = sstrlen — substrlen;
nomatch = 1;
while ((i <= last} && (nomatch = 1)) |
/% i++; makes while loop infinite */
if {substr[0]) == gtrli]) {
k=1i;
j=1;
s
nomatch = 0;
while {{j < substrlen) && {nomatch — 0} }
if taubstr{l) = ser(i}} {
i
s
}
else
nomatch = 1;
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354182

/" restore indax before compl

e 'Ilf.
if (nomatch =— 1} {
i=k+1;
k= =1;

}
} /* if (substr[0] = str[i), */
} 7% while ((1 <= last) && (nomatch)) */
b} /* if (sstrlenm > substrien) */
return ks g
BREGXABRFF, W& str. substr, strfi] 8 substrfol, BA—PEZHRE LMK
PR, MHFTRIARKE WHILE (5508, HREBRRAETEH 1 i 8 sull g
FAE, BHEEACLRES!
6.5ﬁ$ﬁ5£ﬂﬂ : '
S HAARBAET ACHRNREA L, RBRENEERY, Hak
'ﬂaﬂﬁﬁtﬁﬂﬁﬁ“{ﬁﬂﬂﬁ FHER T — 4 ERREER AR 15 5 5% o 5K ii"%ﬁ%ﬂa T
RATIEMIZEIT i (0> 1 1| a < 170)
Hep Ll Bh&&:
/* ’
C program that demonstrates the arror of infinite recursian
in a wrongly coded factorial function.
y
#include <stdio.h>
{include “gonio.h®
double factarial (int);

main ()

{

int n;
clracr(};
printf ("Enter ar integer : "y
scanf (“%d", &n);
printf ("\p\n%d! = %ig\n\n", n, factorial(n))?
}
double factorial{int o)
{
/* correct if test should be
(n > 1 && o < 17Q) »/
if in>1 ]| n<170)
return {double) {(factorial(n-1) = n;
elae
return 1.0L:
}

WERICRE T WAL 0. WLEE o (S RSSO LT A X Hfﬂ?ﬂ‘]‘[ﬁfﬁ
RHRE B W IF SRR AR SE R R T BRI A AR f e R A,
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