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Program Development, Again

Preprocessor

Program Object Code File PgmM.oO
Other Object Code Files (if any)
b

Executable File a.0Ut (or a.exe)

Recommendations

|

GNOME: "If you have random 'magic values' in
your program or library, use macros to define
them instead of hardcoding them where they are
used”

Preprocessing

Modification of the source code file before
compiling begins

The proprocessor is run automatically when you
compile your program

- use BE option to gcc if you want to do just
preprocessing

Preprocessing (cont'd)

Applications?
- file inclusion

- macro substitution for common (short) fragments of
code

- conditional compilation

Not available in Javal

Preprocessor Commands

Any lines starting with the # character

Command is terminated by the end of the line,
unless continued with a\

Ex.:

#define PI \
3. 14159265358979323846264




#def i ne #def i ne (cont'd)

t oken- sequence before compiling the program

#define identifier token-sequence |#define Bl GRAI SE 50000 !
1#define TRUE 1 ]

. . . . H —_ I

Replace any occurrences of i denti fi er with :#EdEfl ne EQ == :
' |

I

I

1if (really_good_year EQ TRUE)

.. w . ! = GRA b
One use: giving hames to “"magic" constants |__salary »= BIGAISE | .

W preprocess to getE

if (table[i][E] 15)

Ex.: #define E 2.718282
#def! ne Bl GRAI SE 50000 if (really good_year == 1)
#defi ne FALSE 0O sal ary += 50000;
#define TRUE 1
#define ERROR -1 This is not the same as declaring a variable!
#define EQ ==
#define TABSI ZE 100 Simple string substitution
8 9
. , .
#def i ne (cont'd) More About #def i ne
fint table[TABSI ZE), T TTTTTTTTTTTR #def i nes can also contain #def i ne'd values
'E
't (#define DI AVETER 2* Pl * RADI US |
i
1
1

1
|
or (i =0; i <[TABSIZE]|i++) |
|
1
1

By convention, #def i ne identifiers are written in

E
R bbb ALL CAPS
is translated by the preprocessor (before
compiling) into... Don't terminate #defi ne by *; ' or it becomes part
|
int tabl e[ 100]:] of t oken_sequencel
= . . Tidefine P 3. 1416
fOI’I(I = 0; I.<I++) :E :-)‘area=3.1416u*r*r; ‘
|Ef (table[i]|==|15) larea = Pl * r * r; !
More... (cont'd) More... (cont'd)
If a#define contains multiple statements, T#define MMAC \ |
separated by semi-colons, put the whole thing in N v If (m> 27)
braces (i.e., use block structure) it i : 2? t :_) {
__________________ = ; 1 int i =0;
l#define MYMAC \ : EJ =2\ ! i = +k;
i nt = 05 It (m> 27) - | =2
o= o+ k;\ 1 i i = 0; Vi | !
[ HES Int | 0; iif (m> 27) !
:JE:Z ! 1= =18 L MYMAG |
I ! k=2 | Jeoo----C [ '
Hf (m> 27) ' 4 . With braces
. 1
MM Which is better for this:
Without braces - amacro MYNAC?
- a function nynmac() ?




More... (cont'd) Macro Expansion

The t oken_sequence does not need to be a valid #def i ne can take parameters (like functions), e.g.,

expression or statement, eg.,
— Note: no white space!

et e VS T2 ] Ty i e
E [ E |
1 1 —- . 1
jazbTMs2; 1> [a=b[r2] idiameter = DIAMP);

/ > ‘di aneter = 2*Pl*(r); ‘

looks like a function call, but it's not!
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Macros vs. Functions Function Overloading?

#define DI AMradius) 2*Pl*(radi us) ‘ Java (PrintStream class):

float dianf (float radius)

8 [PubT T el primelin(int outiput) ]

float diamd (double radius) Two methods with the same name, but different
(& types of input

float diam (int radius)

{E}

One difference: do not have to type the
parameters of a macro

- remind you of something?
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Macros vs. Functions Use Parentheses for Macro Paramsl!

More differences Without parentheses:

(#define SQUARE(X) x * x |
'E |
- cannot single step into instructions in a macro during :y = SQUARE(z+1) ; i
symbolic debugging (at least, with gdb) :

- no overhead of function call

- (however, if use -E option to gcc, not a problem) > ‘y e B LR

!

————————————————————————— \ difference???
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Ex:

Macro Expansion of Macro Expansion of ...

#defi ne ABSDI FF(a, b) \

((a)>(b) 2 (a)-(b) : (b)-(a))
What is result of ...?
(X = ABSDIFF(5,35) & |
v
[((5)>(35) 2 (5)-(35) : (35)-(5)) |
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Side Effects and Macro Arguments

Watch out for input parameters to macros that
have side effects, like x++

(#define MAX(a, b) ((a)>(b) ? (a) :

(b)) |

What happens with...

X = ((y+)>(z+1) 2 (y+9) : (z+9);

Before execution

y z

2 3

After execution

X

y

z

?

?

?
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| E

| E

'#define CAT(x,y) x|[##]y

|a = CAT(b, 123) ;

Two More Things...

Quoting with the # character

t#define TMPFILE(dir, f nane) [#di r [#] nane

|char *s = TMPFILE(/usr/tnmp,testl) ;

> ‘char *s = Olusr/tmpO (testl10 ;

Concatenation with the ## characters
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Macro Expansion of ... (cont'd)

What is result of ...?

(((70) > ((5)>(35)?(5)-(35):(35)-(5)) ?
(70-((5)>(35)?(5)-(35):(35)-(5)) :
((5)>(35) 2(5)-(35): (35)-(5))) - (5))-(70)))
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Side Effects... (cont'd)

What happens with...
|x__—_T\A_A)_((_)7+_+__z:-:-)_____'i
Vv
(X = ((y+1)>(z+9) 2 (y+4) : (2+4)); |
Before execution After execution
y z X |y z
3 2 ? ? ?

Moral: avoid side effects in macro arguments!
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#i ncl ude

Inserts into the source code the contents of
another file

- often called a header file, usually with name of type
filenane. h

#i ncl ude <stdio. h>
#i ncl ude Onydefs. hO

Where does gcc look for these files?
- implementation / installation dependent
- commonly: / usr/incl ude

- always searches in same directory as source code file

- options control where gcc looks (more later...)

25




#i ncl ude (cont'd)

Common contents of header files
- constant definitions
- function prototype declarations (for libraries)
D ext er n declarations (we'll discuss later)

When the header file changes, all source files that
include it have to be recompiled

- i.e., there is a dependency of this source code on the
contents of the header file
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Conditional Compilation

To control what source code gets compiled in order
to create an executable program

Commonly: to resolve at compile time platform
(machine- or OS-) dependencies

Use the following preprocessor directives
D#if
D#i f def
D #i f ndef
b #el se
D#elif
b#endi f
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Another Use

|
To avoid repeatedly including the same header file,
in every file of the source code

- what problem would this cause if not prevented?

#i f ndef MYHDRFI LE /* MYHDRFI LE */
#defi ne MYHDRFI LE 1

Eheader file contentsE

#endi f /* MYHDRFI LE */

o S T 1

1#i ncl ude Omyheader . hO !
WE 1
1#i ncl ude Onyheader. h® |

Included only once
S [Eheader file contentsE
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Some Useful Header Files

stdio.h

stddef. h

mat h. h

string. h

float.h andlinits.h

Take a look in/ usr/i ncl ude on your system

Conditional Compilation: Example
41 SYSTEM == LINOX 1
st ine o8 9100610 hrogram,can define
'#define HDR Owi ndows. hO | What SYSTEMis by

1 And when compiling this
i
1#el se i using the - D option to
|
I
I
I
I
I

l#define HDR Gdefault.hO ' gcc
1#endi f

1#i ncl ude HDR

_______________________

¥ gcc BPDSYSTEM-W NDOAS nyprog.c E
#def i ne HDR Owi ndows. hO

#i ncl ude HDR
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Practice

#define Pl 3.14159 // Value of pi to 5 places !
E :
I

a = 3.14159 // Value of pi to 5 places * 3;
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Practice

X = 3.14159 + 1.0 * 2;
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Practice

a = 3+2 * 4+2;
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More Practice

i#define PRI NT_TOKEN(t oken) \

i printf(#token " is %", token)
f =

E

1

| PRINT_TOKEN( x+y) ;

___________________________________________

‘printf(0<+y0 Ois %O x+y);
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Practice
|
#if 0 !
IX =y +z /* update x */ !
iy =g/ r /* update y */ ]
iz =x -y, [/* update z */ 1
1#endi f !
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More Practice

T O
>
o n

35




