Chapter 7 Input and Output

Speaker: Lung-Sheng Chien



Re-direct and pipe in Unix system

« A file may be substituted for the keyboard by using <
convention for input redirection
Ja.out < article.txt
the string “< article.txt” is not included in the command-
line arguments in argyv.

o Output can be redirected into a file with > filename
Ja.out > output.txt
write standard output to file output.txt

 Input switching is also invisible if the input comes from
another program via a pipe mechanism
man icpc | more
put the standard output of “man icpc” into standard input
of more
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Formatted output — printf [1]

int printf ( char *format, arg1l, arg2, ...)

#include <stdio.h> i "FACOURSE\2008STMMERYC_LANGAEXAMP
int main{ int argc, char= argu[] } f:i;n_ fﬂ:iiz' 32:igf
{ o B ] o
char word[] = "hello, world" ; -5-133- -re}}u, wurid
A L2 = he 0, wWoPr =
printf{"%-15s:%s: \n" . %S . Wordy; tx.1bs: thello, world:
printf{"%-155:%18s: \n" . V%St . Word); ix—15s: thello. world :
printf{"%-15s:%.18s: \n" I . Wordy; tx15.18s: : hello, wor:
printf{""%-155:%-18s: “\n" . %185, word); 1x—15.18s: thello, wor :
printf{"%-155:%.15s: \n" . %155 . Wword); Press any key to continueg
printf{"%-155:%-15s: \n" . V%155 . Wordy;
printf{"%-15s:315.18s: wn" , ":%15.18s:" , word);
printf("%-155:%-15.18s: \n" , ":%-15.18s5:", word);
return B8 ;
¥
format 1 2 3 4 5 6 7 8 9 10 11 12
%S hilel|l || |o], wio|r [l |d

1 2 3 4 5 6 7 8 9 10 11 12

%10s h el|l [I |o], wlolr || |d




Formatted output — printf [2]

1 2 3 4 5 6 7 8 9 10 11 12

%.10s hiell |[I o], W 0 |T

1 2 3 4 5 6 7 8 9 10 11 12

%-10s hiell |[I o], wiolr || |d

1 2 3 4 5 6 7 8 9 10 11 12

%.15s hlel|l || |o], wlolr || |d

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

06-15s hiell |[I o], wi ol|r || |d

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

%15.10s hiell |[I o], W[ o |r

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

%-15.10s hlel|l || |o], Wl o |r




Format specification (from MSDN library)

%[flags] [width] [.precision] [{h |1 |11 | I | I32 | 164} ]tvpe

type
- required character that determines whether the associated argument is
Interpreted as a character, a string or a number.

flags
- Optional character or characters that control justification of output and
printing of signs, blanks, decimal points, and octal and hexadecimal prefixes.

width
- Optional number that specifies the minimum number of characters output.

precision

- Optional number that specifies the maximum number of characters printed
for all or part of the output field, or the minimum number of digits printed for
integer values.



Format specification: type

Character Type

C

int or
wint_t

int
int
int
int

double

double

double

Pointer to
void

String

Output format

When used with printf functions, specifies a single-byte character; when used
with wprintf functions, specifiezs a wide character.

Signed decimal integer.

Un=igned octal integer.
Un=igned decimal integer.
Un=igned hexadecimal integer, using "abcdef.”

Signed value having the form [ - ld.dddd e [sign]ddfd] where d is & =ingle
decimal digit, dddd is one or more decimal digits, ddfd] is two or three decimal

digits= depending on the output format and size of the exponent, and sign is +
or -.

Identical to the e format except that E rather than e introduces the exponent.

Signed wvalue having the form [ - Jdddd.dddd, where dddd is one or more
decimal digits. The number of digits before the decimal point depends on the
magnitude of the number, and the number of digits after the decimal point
depends on the requested precision.

Prints the address of the argument in hexadecimal digits.
When used with printf functions, specifies a single-byte-character string; when

used with wprintf functions, specifies a wide-character string. Characters are
printed up to the first null character or until the precision value is reached.



Flag

blank
"

Format specification: flag

Meaning

Left align the result within the given field width.

Prefix the output value with a sign {+ or -] if the output value is of a
signed type.

If width i= prefixed with 0, zeros are added until the minimum width
is reached. If 0 and — appear, the 0 is ignored. If 0 is specified with
an integer format (i, u, %, X, o, d) and a precision specification is
alzo present (for example, $04.4d), the O is ignored.

Prefix the output value with a blank if the cutput value is =igned and
positive; the blank is ignored if both the blank and + flags appear.

When used with the o, x, or X format, the # flag prefixes any
nonzero output value with 0, Ox, or 0X, respectively.

When used with the e, E, f, a or A format, the # flag forces the
output value to contain a decimal point in all cases.

When used with the g or G format, the # flag forces the output wvalue
to contain a decimal point in all cases and prevents the truncation of
trailing zeros.

Ignored when used with ¢, d, i, u, or s.

Default

Right align.

Sign appears only for
negative signed values

(=)

Mo padding.

Mo blank appears.

Mo blank appears.

Decimal point appears
only if digits follow it.

Cecimal point appears
anly if digits follow it.
Trailing zeros are
truncated.



Format specification: width

The width argument is a nonnegative decimal integer controlling the
minimum number of characters printed.

If the number of characters in the output value is less than the
specified width, blanks are added to the left or the right of the
values — depending on whether the — flag (for left alignment) is
specified.

If the number of characters in the output value is greater than the
specified width, or if width is not given, all characters of the value
are printed.

If the width specification is an asterisk (*), an int argument from the
argument list supplies the value (see page 154). This case is rare.



Format specification: precision

How Precision Values Affect Type

c, C
dl‘ i]'

ul' DJ‘
», X

e, E

The precision has no effect.

The precision specifies the minimum number of digits to
be printed. If the number of digits in the argument is less
than precision, the output value is padded on the left with
zeros, The value is not truncated when the number of
digits exceeds precision.

The precision specifies the number of digits to be printed
after the decimal point. The last printed digit is rounded.

The precision value specifies the number of digits after
the decimal point. If @ decimal point appears, at least one
digit appears before it. The wvalue is rounded to the
appropriate number of digits.

The precision specifies the maximum number of
significant digits printed.

The precision specifies the maximum number of
characters to be printed. Characters in excess of
precision are not printed.

Character is printed.

Default precision is 1.

Default precision is 6; if precision
i= 0 or the period (.) appears
without a number following it, no
decimal paoint i= printed.

Default precision is 6; if precision
iz 0, or if the period (.) appears
without a number following it, no
decimal point is printed.

Six =ignificant digits are printed,
with any trailing zeros truncated.

Characters are printed until a null
character is encountered.



Format spec : example 1

%o[flags] [width] [.precisicn] [{h | 1| 0N | I | I32 | I64}]tvpe

1 2 3 4 5 6 7 8 9 10 11 12

%10s hlell || o], wi olr || | d

flag = empty width = 10 precision = empty type = string

length(“hello, world”) = 12 > width = 10

\ 4

Rule : If the number of characters in the output value is greater than the
specified width, all characters of the value are printed.

print last two characters also

1 2 3 4 5 6 7 8 9 10 11 12

hlel|l || |o], wlo|r || | d




Format spec : example 2

%o[flags] [width] [.precisicn] [{h | 1| 0N | I | I32 | I64}]tvpe

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

%-15.10s hlell || o], Wl o |r

flag = minus width =15 precision =10  type = string

|

Characters in excess of precision
are not printed.

left alignment

width = 15

A

left alignment — —
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

hilel|l || |o, Wor/;zl/

/
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Variable-length Argument Lists

int printf ( char *fmt, ...)

|

The number and types of these arguments may vary

Question 1: how to walk through argument list when this list doesn’t have
a name and type?

Question 2: how to know number of arguments in the argument list?

char word[] = "hello, world" ;

printf("%-15s5:%s: \n" s IBSI" , word);
| | I

' ' '

fmt argl arg2




Header file: stdarg.h

void va start (va_list arg_ptr, prev_param)

va_start sets arg_ptr to the first optional argument in the list of
arguments passed to the function. The argument arg_ptr must have
va_list type. The argument prev_param is the name of the required

parameter immediately preceding the first optional argument in the
argument list.

type va arg(va_list arg ptr, type)

va_arg retrieves a value of type from the location given by arg_ptr
and increments arg_ptr to point to the next argument in the list,
using the size of type to determine where the next argument starts.

void va _end(va listarg_list)
va_end resets the pointer to NULL.



minprintf.cpp

#include <{stdio.h’
#include <{stdarg.h>

/f minprintf: miniml printf with variable argument list
void minprintf({ char =fmt, ... }
{
va_list ap ; // points to each unnamed arg in turn
char =p, =sval ;
int ival ;
double dval ;

1 va_start(ap, fmt); // make ap point to 1st unamed arg
for ( p = fmt ; =p ; p++ )}{

if ("% = *p ){
putchar(=p}) ;
continue ;

b

switch{ =++p }{

case 'd’
ival = va_arg({ap, int) ;
printf{"%d", ival) ;
break ;

case 'f°

2 dval = va_arqg{ap, double} ;

printf("%F", deval) ;
break ;

case 's' : 2
for { sval = va_arg{ap, char=} ; =sval ; sval++){

putchar({ =sval } ;

b

break ;
default:

putchar{ =p } ;
break ;

S

/7 for each character =p
3 va_end( ap ) ; /f clean up when done

¥

Example: min-printf

main.cpp

#tinclude <{stdio.h>

void minprintf{ char =fmt, ... )

int main{ int arqc, char =arqu[] )}

{

char word[] = "hello, world"
int b
double 1]

minprintf{ “x = %d, y = %f, word = %s\n",
, Y, word ) ;

return 8 ;

address content
4.0 y
3 X
0x0012ff70
hello, world\O | word
0x0012ff7¢c



Macro va_start

#include <{stdio.h>
#include <{stdarg.h>
ff minprintf: miniml printf with variable argument list
void minprintf{ char =fmt, ... }
{ _ _ _ address content
va_list ap ; // polnts to each unnamed arg in turn
char =p. xsval s 0x0012ff04
int ival ;
double dual ; 0x0042601c fmt
va_start{ap, fmt); // make ap point to 1st unamed arg
() for ( p = fmt ; =p ; p++ )¢ > argl
1F "% 1= *p ) 0x0012ff0c
putchar(=p}) ;
continue ;
S
switchi =++p 3{
Kl |
x| Context: \min| = Al m |2 Name VYalue ap
Kl A A
m &fnt 0x0012FF 04
Mame |Vahe mn % o
ap A= 081 " ExﬂﬂhZﬁm:: ¥ = %d,
[Tl s
Fnt Ax 0aY : ap : axaa1z2+fag v
ny = :

Given variable name fmt, macro va_start compute next
argument adjacent to fmt



o

NN —

va_start{ap, fmt); 7/ make ap point to 1
for { p = fmt ; =p ; p++ }{
if ("% t= xp XN
putchar(=p} ;
continue
H
switch{ =++p }{
case ‘d° :
ival = va_arg({ap, int}) ;
printf{"%d”, ival) ;
break ;
case "fF° :
dval = va arafap. double) :

2. Debug > Go =+~ IFF]'%

— 1.5 FO % -

IﬁHiw

[ File Edit View Insert Project Debug Tool: Window Help
Y D =1 E N (i _vector_pr
d} Restart Ctrl+Shift+F5
(Globals) AN ¢34 w10 Debugeing Shift+FS
{
va_list ap ; 7/ p n turn
char =p, =*s5ual ;
int ival ; £ Step Into Fi1
double dval ; T Step Over Fin
f_l .
va_start(ap, Fmt}{} Step Cut ShfttFll o ned arg
e for { p = fmt ; * "{} Runto Cursor Chl+FL0
if ( '%" 1= ¥
putchar (= —
continue 5% Ewcephons.
} Z} Threads...
hd SWETCRC *+4p gy |
case ‘d° :
ival = va o Show Newt Statement  Alt+Num *
PrANtFC"% g ot ot Shift+Fo
break ;
case “f° :
dval = va arafap. double) :
4




va_start{ap, fmt); // make ap point to 1st unamed arg
for { p = fmt ; =p ; p++ ){
if ( '%' = =p )
putchar{=p} ;
, comtnue s In order to reach this break-point,
® TRk condition in if-else clause must be
. - . t : —_— ‘0
;: ival = -858993460] - ) false, say p == "%’
break ;
case 'f'
dval = va arafap. double) :
4
i CJntext:|min|j i o m i Name Value
N h‘ | m. &fmt gxae12+fan
ame Value "'- I? Bx00426081c "x = %
R ‘ ; tched
k& ap Bx0812FFo8 " maiche
Iip 8x 80426028 “%d, y
. . 37 % S

£ F10 $h= p++, B2 i F G *p



va_start{ap, fmt); // make ap point to 1st unamed arg
for ( p = fmt ; =p ; p++ }{
if ("% = xp M
putchar{=p}) ;
continue ;

5 FlO}-Iij’ﬁ

e ap A2~ i int U=

¥
c * =
= ival = va_arg{ap, int) ;
printf{"%d"”, ival) ;
break ;
case "f'
. dval = va arafap. double) :
0x00426020
= context:minj ~| [P m |ZName Value
4 7| I
Name |Value - I? &Fmt Bx 0012 FF 04
ap  8x081 " 0xB042601c “x - %d
ival -8589 ap Bx0B12FFB8 " p++
*=p 1088 iif BxBa4260821 “'d, Y =
° 188 "d° v
0x00426021
0x00426020
%
0x00426021 q




Macro va_arg

va_start{ap, fmt);
for ( p = fmt ;
if ( '%

t= =p

f/f make ap point to 1st unamed arg
p++ M
H

putchar(=p}) ;

continue ;

i
P switch{ =++p ){
case "d’
ival = va_arg({ap, int) ;
= | printf{*%d”, ival) ;
break ;
case “f°
dval = va arafan. doublel) :
| e REEE
K Context: imin| K 0o M K MName Value
N \|v I m. F[I &Fmt Bx08812FF oY
e Tt m Bx0042601c "x =
ap Bxaa1 K| "
jval 3 ap Bxad12fF8c '
ip 8x00426021 "d, y
188 *d°

Debug > Go ="+~ | g

1. I'J int B[Rz ap ﬁ’ﬁfﬁpfjﬁ J?&[’,
o ival i

2. ?"*J?Ef@ ap — [l int pv=", 1]
ap ?F'(f' — [ argument (arg?2)

address content
0x0012ff04
0x0042601c fmt
4 argl
0x0012ffOc .
- arg2
0x0012ff10
0x0012ff14

ap




va_start(ap, fmt); 7/ make ap point to 1st unamed arg
for ( p = fmt ; *p ; p++ ){
if ( '%" = =p )
putchar{=p}) ;

continue ;
H
(= Suitch{ =++p 3{

1. # F10

Xﬁ.

my!

T pHt, BT

case ‘d°
ival = va_arg(ap, int) ;
printf("%d", ival) ;
break ;
case “f°'
dval = va arafapo. double} :
]
ﬂ Context: |min|j ﬂ o m ﬂ Name Yalue
m. &fmt Bxa/12FF B4
REER e y 8x08042601C "x =
*p 37 " "x cC"x =
l%l
ap Bxal12ffoc
ii? 0= 004260828 "LE,
37 '% .

o

2. {¥ F10
double py="%

Jﬂ@ ap %

NN —

switch{ =++p }{

case ‘'d* :

ival va_arg{ap, int) ;

printf{"%d”, ival) ;

break
re

dual va_arqg{ap, double} ;

printf{"%F", deval) ;

break ;
e

for { swval va_arg{ap, char=}) ; =suval ; sval++}

putchar{ =sval ) ;

:
case

case

b

break
default:
putchar( =p ) :




x

switch{ =++p }{
case “d°

ival = va_arg({ap, int}) ;
printf("%d”, ival) ;
break ;

case °“f°

duval = va_arg{ap, double} ;
printf("%f", dval) ;

break ;
case s’
fnr { sual = va arnfan. rcharxY - =*qual = sual++1{
gkltext: |min|j j‘ Shl j‘ Name Value
|UaME m. [? &fFmt B a812FF 084
m. n =
o= 061 K| ExﬂﬂhEﬁMc 4
"P_'.J." | Bx8012FF14 “pijE"
L. 00¢ P PY
ii? B aa426029 **f, word
182 °“F°

Debug > Go =~ {l[ &Ry

ap

s

1. ') double BJFEIVLT ap Hrfpfivf’]

"o

4

Y, T b odval

N

2. Pt e ap — i double fiy= T,
] ap ?F,[F[JT — [ argument (arg3)

address content
0x0012ff04
0x0042601c fmt
argl
0x0012ff0c
4.0 arg2:
0x0012ff10 8 bytes
0x0012ff14
arg3




¥ F10 #u~ sval =va_arg( ap, char*)

case 's°’ :’ [ * I "jﬁ‘fl’ Lfr E)_‘r -
l:{>| / for { sval = va_arg{ap, char=}) ; =sval ; suval++){ 1L (_LJFC}ha\r: ﬂ,‘:rJ_FL\‘VVL [ap I ?FI
putchar{ =sval )} ; FI‘J[ J,\I’ g ' sval H[
s
break ;
default: R R
putchar( xp ) ; 2. PRI e ap — [ char* iy
ﬂﬂél R | ~"%, Alap pfpt -
= Context: min| ~ =gy m | Z|Name Value
4 Name |'1.f'a|ut: N 2 = I? &fmt Bz 0012 FF 84 . argument (arg4)
ap 82001 il ExﬂﬂhEﬁmc X = %d, I
“pijl” . T address content
case °s' )
for { swal = va_arg{ap, char=} ; #%sual ; suval++}{ 0x0012ff04
= , putchar{ xsval ) ; 0x0042601c fmt
break ; N
default: argl
putchart =p J 0x0012ffoc
I K — 4.0 arg? :
i Context: \min| = i = 21 i Name Yalue 0x0012ff10 8 bytes
-~ Value m: |%| &fnt 0x0012FF 04 ]
ap 8% 001 ‘ Exﬂﬂuzﬁﬂm ® = %d, | 0x0012ff14 0012170 2
X arg
ap azee12ffi1g "
Rl et p 0x884260834 s 0x0012ff18
world i N
xsual 104 _ I
“h ap




2. Debug > Go =+~ i

T

L4 FO i %~ [ilf] i

3.1 F10 ¥~ va end —

case 's’

= | putchar{ =sval ) ;
i y
break ;
default:
putchar{ =p } ;
break ;
H

¥/f for each character =p
& va_end({ ap } ; /f clean up when done

case "s°
for { sval = va_arg{ap, char=} ; =sval ; suval++){
putchar{ =sval ) ;
¥
break ;
default:
putchar{ =p } ;
break ;

¥

¥/ for each character =p
va_end{ ap )} ; // clean up when done

for { sval = va_arg{ap, char=) ; *sual ; sval++){




Macro va_end

case 's’
for { sval = va_arg{ap, char=) ; *sual ; sval++){
putchar{ =sval ) ;

¥

break ; address content
default:
P“t““a':': *p ) 0x0012ff04
, ek 0x0042601c
yf/ for each character =p
& va_end{ ap } ; /f clean up when done
3 0x0012ffOc
4.0
T i— 0x0012ff10
[ antext:|min|j x| ':Drﬂli x| Name Value
A Name |'1.|’a|ue - m. = &Fmt B a812FF 8y 0X0012ff14
ap  oxpoC o | I[H5-2P 6x00000000 - 0x0012ff70
" Cxxa83a: E
p Bx 00426036 T 0x0012ff18
sval Bx@812FF7c T
ap

Macro va end resets pointer ap

0x00000000

fmt
argl

arg?2:
8 bytes

arg3



Drawback of variable-length

e How to make sure consistence between fmt and
number of parameters, argl, arg2, ....

o IMSL (#%/% Mat pf7=“ ) use \O as final
terminator, like string.

e Usual error In printf is mismatch of number of
parameters. See homework



twins of printf — sprintf  page 245

int sprintf ( char* s, const char *fmt, ...)

sprintf is the same as printf except that the ouput is written into the string
s, terminated with \O'.

String s must be big enough to hold the result.

Return value: the number of bytes stored in string s, not counting the
terminating null character.

#tinclude <stdio.h>

int main{ void ) = "FACOURSE\2008STMMERYC_L A
{

char buffer[288], s[] = “computer™, c = "1°; Output :

int i= 35, j; String: computer

float fp = 1.73208534F; Character: 1

Integer: 35

// Format and print various data: Real: 1.732853

j = sprintf({ buffer, " String: %wsywn", s ); /F C4994

j += sprintf( buffer + j, ™ Character: %cywn™, ¢ J; 7/ C4996 character count = 72

j +*= sprintf{ buffer + j, ™ Integer: %d\n", i ); // Cu996 Press any key to continue

j += sprintf{ buffer + j, ™ Real: %FAn™, fp );// C4996

/f Wote: sprintf is deprecated; consider using sprintf_s instead
printf{ “Output:\n%sincharacter count = %d\n", buffer, j J);

return 8;
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Formatted input — scanf

int scanf ( char *fmt, ...)

int fscanf ( FILE* stream, char *fmt, ...)

scanf (fmt, ... ) = fscanf ( stdin, fmt, ...)

scanf reads characters from standard input, interprets them according to the
specification in fmt, and stores the results through the remaining arguments.

It returns number of input items converted and assigned.

Each of arguments must be a pointer, indicating where the
corresponding converted input should be stored.

Question: why must arguments be pointers?



Format specification (from MSDN library)
%[*] [width] [{h [ 1| Il | I64 | L}]tvpe

e width
The width field is a positive decimal integer controlling the maximum
number of characters to be read for that field. No more than width
characters are converted and stored at the corresponding argument.

 Size
The optional prefixes h, [, Il, 164, and L indicate the size of the argument.
 type

The type character determines whether the associated argument is
interpreted as a character, string, or number.



Format specification: type from MSDN

Type Characters for scanf functions

Character

E'l' Ef ff gl‘
G

Type of input expected

Character. When used with scanf functions,
specifies single-byte character; when used

with wscanf functions, specifies wide

character. White-space characters that are

ardinarily skipped are read when c is

zpecified. To read next non-white-space
zsingle-byte character, use %1s; to read next
non-white-space wide character, use % lws.

Decimal integer.

Decimal, hexadecimal, or octal integer.

Octal integer.
Unsigned decimal integer.

Hexadecimal integer.

Floating-point value consisting of optional
cign (+ or =), series of one or more decimal
digits containing decimal point, and optional

exponent ("e" ar "E") followed by an
optionally signed integer value.

String, up to first white-space character
(space, tab or newline). To read strings not
delimited by space characters, use set of
square brackets ([ 1), as discussed in scanf

Width Specification.

Type of argument

Fointer to char when used with
scanf functions, pointer to wchar_t
when used with wscanf functions.

Pointer to int.
Pointer to int.
Pointer to int.
Fointer to unsigned int.
Pointer to int.

Fointer to float.

When used with scanf functions,
signifies single-byte character array;
when used with wscanf functions,
signifies wide-character array. In
either case, character array must be
large enough for input field plus
terminating null character, which is
automatically appended.



Format specification: size

Size Prefixes for scanf and wscanf Format-Type Specifiers

To specify Use prefix With type specifier
double | e E f,g orG

long double (zame a=s double) L e E f,g orG

long int | d, i,o ® orX

long unsigned int | u

long long ] d, i,o ® orX
short int h d, i,o ® orX
short unsigned int h u

__int64 164 d, i,o, u x orX

Single-byte character with scanf h corC



Rudimentary calculator in page 158

% | f
— - - - —_ ﬁ —_
type = f (floating-point) size = | (double X type =f )
#include <stdio.h> #tinclude <stdio.h>
int main{ int argc, char= argu[] )} int main{ int argc, char= argu[] )
{ {
double sum, v ; double sum, v ;
sum = 8.8 ; sum = 8.8 ;
while{ 1 == scanf{""%1f", &u) ¥{ while{ 1 == scanf("%21f", &) ){
printf (st read v = %.2f, sum = “,v ) ; printf{"it read v = %.2f, sum = ",v } ;
printf("\t%.2F\n", sum += v ) ; printf{"\t%.2f\n", sum += v } ;
i ¥
return 8 ; return 8 ;
i ¥

e "FACOURSEA0083UMMERY. LANGAEZAMPLEVHAF Mcalcu

16.88, sun = 10.80 Question: what's the result?
= 180.868. sum
1.88. sum

1.8, zum
1.8, zum
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Example: cat (f[Hif# 1)

[imslAlimee imsl]§ man n:atl

HAME

cat - concatenate filez and print on the standard output
EYHOPSTS

cat [OPTION] [FILE]...
DESCRIPFTIOH

Concatenate FILE(3), or standard input, to standard output.

[imzl@lime imsl]s cat /fproc/cpuinfo fprncfmeminfnl

Cached: 143280 kB

E00f bug ! no
coma_bug ! ho
fpu T ¥es
fpu_exception T Yes R I » .
cpuid level @ 3 fl L% /proc/cpuinfo !
] I yes Y= :
flags : fpu vme de pse tsCc wmsr pae moe ox§ apic sep mtrr ﬁ*% /prOC/memlnfO
pat psedb clflush dtz acpi mmx £xsr =se 33eZ 23 ht o
hogomips : B01l6.Z20
total: uzed: free: shared: buffers: cached:
Mem: 21135956560 4700535632 1643900925 0 110436352 15158358720
Swap: 2097434624 0 2097434624
MenTotal: 2064440 kE
HemFree: 1605372 kKB
MenShared: 0 kE
Buffers: 107543 EE



Framework of cat

cat Jproc/cpuinfo  Sprocsmeminfo

l l

filenamel filename2

psudocode of cat

for each file name filename

1 open filename

2 read every character from filename and output to screen
3 close filename

endfor

1. fopen : open a file for read/write

2. getc, putc : get character, put character

3. fclose : closed a file which is opened



Source code of cat

main.cpp

#include <stdio.h>
void filecopy{ FILE =ifp, FILE =ofp ) ;

int main{ int argc, char= argu[] }
{
1 FILE =fp ;

if { 1 == argc }{ /7 no args: copy standard input
filecopy{ stdin, stdout) ;
relsed
while{ --argc >8 ){

2 Fp = fopen{ =++argu, "r" ) ;

if { HULL == fp }{
printf(“cat: can't open %s\n", =argu);
relsed

3 filecopy{ fp, stdout ) ;
4 fclose{ fp ) ;

b

¥/ / for each argument

b

return 8 ;

filecopy.cpp

#include <stdio.h>

void filecopy({ FILE =*ifp, FILE =ofp )
{

int ¢ ;

while { EOF *= {(c = getc{ifp)) ){
putci{c, ofp } ;
b

or

#tinclude <stdio.h>

void filecopy{ FILE =ifp, FILE =ofp )
{

int ¢ ;

while { EOF *= (c = fgetc{ifp)) ){
fputc(c, ofp ) ;
¥




Type FILE in stdio.h

Visual studio

#ifndef _FILE_DEFIMED
struct _iobuf {
char =_ptr;

int  _cnt;

char = _base; .

int _flag; Linux radhat9

;EE —E;i:ﬁuf; /% The oparque type of streams. This is the definition used elsewhere. #/
int bufsiz;: typedef struct IO FILE FILE:

char *:tmpFnamE;

v

typedef struct _iobuf FILE;
fidefine _FILE_DEFIMED
#endif

7=

= Number of entries in _iob[] {declared below). Hote that _HSTREAM_ must be
= greater than or equal to _IOB_EHTRIES.

®f
#define _I0B_ENTRIES 28

/* Declare _iob[] array =/
#ifndef _STDIO_DEFIMED

_CRTIMP extern FILE _iob[];
#endif /= _STDIO_DEFINED =/

fidefine stdin (& iob[A]) /% Standard streams. ¥/

fidefine stdout (& iob[1]) extern struct _I0_FILE *stdin;
fidefine stderr (& _iob[2]) extern struct I0 FILE *stdout;

extern struct IO _FILE *stderr:




FILE* fopen (const char *filename, const char *mode )

mode description

“rr Opens for reading. If the file does not exist or cannot be found, the
fopen call fails.

“w” Opens an empty file for writing. If the given file exists, its contents
are destroyed.

“a” Opens for writing at the end of the file (appending) without removing
the EOF marker before writing new data to the file; creates the file
first if it doesn't exist.

“r+” Opens for both reading and writing. (The file must exist.)

‘w4 Opens an empty file for both reading and writing. If the given file
exists, its contents are destroyed.

“a+” Opens for reading and appending; the appending operation

Includes the removal of the EOF marker before new data is written
to the file and the EOF marker is restored after writing is complete;
creates the file first if it doesn't exist.




Int fgetc ( FILE* stream)
fgetc returns the next character of stream as an unsigned char
(converted to an int), or EOF if end of file or error occurs.

int getc ( FILE* stream) o _
getc is equivalent to fgetc except that if it is a macro, it may evaluate
stream more than once

int fputc (int ¢, FILE* stream) _
fputc writes the character c (converted to an unsigned char) on
stream. It returns the character written, or EOF for an error.

Int putc (int c, FILE* stream)
putc is equivalent to fputc except that if it is a macro, it may evaluate
stream more than once

int fclose (FILE* stream)
fclose flushes any unwritten data for stream, discards any unread
buffered input, frees any automatically allocated buffer, then close

the stream. It returns EOF if any errors occurred, and zero otherwise.



Summary of standard IO

When a C program started, the OS (operating system [=3 75k)
environment is respon3|ble for opening three files (standard input,
standard output and standard error) and providing file pointers for
them.

File pointers are called stdin, stdout, stderr declared in stdio.h

stdin is connected to keyboard and stdout is connected to the
screen, but stdin and stdout may be re-directed to files or pipes.

getchar and putchar can be defined in terms of getc, putc, stdin and
stdout

#define getchar() getc(stdin)
#define putchar(c) putc( (c), stdout)

scanf and printf can be defined in terms of fscanf and fprintf
int fscanf( FILE *fp, char *fmt, ... )
int fprintf( FILE *fp, char *fmt, ... )
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Command execution

Int system (constchar*s)  gystem passes the string s to the

environment for execution. If s is NULL,
return non-zero if there is a command

gt main¢ void ) processor. If s is not NULL, the return value

IS Implementation-dependent.

#tinclude <stdlib.h>

#ifdef _WIH3Z
system{ "dir" };

#telse _ _
system{ “1s -al” ) ; [1msl@llngx aysten]s l=
#endif Debuy wnain.cpp sSystemn.dsp sSystem.dsw sSystem.nch sSystem.opt sSystem.plg

return 8 ;

[imz1Hdlinns
[im=l@lime

maimn.

system]s icpc main.cpp
system]s ls
cphp gysten.dsw  SYSCem.opt

3 Debuy svstem.dsp system.nch svystem.plyg
[imzl@linax system]s . fa.out
total 108

o "F:\coursel2008summeric langiexampleichap?isystem\Debugisvstem exe ™ giEi:ii:i 2 1E:i iﬂzi jg;g gﬁi : zggg
qj s ZHEE o —EWHETE-X 1 imsl imsl 25280 Jul & 10:50 a.out
r‘p;aﬁ- 0355 —-A3ce drwmr-xr-x 2 imsl imsl 4096 Jul & 2005 Debuy
-LW-r--r-- 1l imsl imsl 142 Jul & Z008 main.cpp
:scourse ~20B8sunmer~c_langsexanple schap?ssystem HYH SRt 1 imsl inzl 4660 qul & Zz003 system.dsp
-rW-r--r-- 1l imsl imsl 535 Jul & 2008 system.dsw
J:q: 11:@2 <DIR> i -EW-rw-r-- 1l im=l im=l 0 Jul & 2003 system.nch
J:q: 11:82 <DIR> . -EW-r--t-- 1 %msl %msl 43640 Jul & 2003 svstem.opt
J:q: 11:82 <DIR> Debug -rW-r--r-- 1l im=l im=l 1289 Jul & 2008 system.plg

J:q: 11:82 146 main.cpp R Ao T I

F4 18:56 4,668 system.dsp
F4- 18:55 535 =zystem.dsu
J:q: 18:55 25,688 =ystem.nch
T 11:m2 48,648 system.opt
tem.plyg

E&F o 11:82 1.289

6 fEFE 80.878
3 {EHE4 11.673.818.17
Preszs any key to continue




