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Outcomes: Text Files and C 
Preprocessor

� “C for Java Programmers”, Chapters  5 & 6

� After the conclusion of this section you should be able to

� Write programs that perform I/O on text files

� Describe how the C preprocessor works

� Use preprocessor directives to:

� Define macros with and without parameters

� Include system and user-defined header file

� Enable conditional compilation



File Handles and Opening Files
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Opening Files

() *,+ -/. 0 1 *+ 2 (43 5+ 0 6 () *,+ 7. 8+ 9 () * + : 3 1+ ;4<

=,> =

    open for input; (file must exist)

=4? =

    open for output; (overwrite or create) 

= . =

    open for output; (always append to this file)

=,> @ =

    like 

=,> =

 for I/O (file must exist)

=4? @ =

    like 

=4? A

 for I/O (overwrite or create)

= . @ =

    like 

= . =

 for I/O

    The above modes may be used to specify a binary mode, by using 
the character 

B



Closing Files and Predefined Handles

C4D E,F GH I CJ EH K/L M N EH O4P

File handles are resources that you have to manage:

close files as soon as you do not need them!

You can use three predefined file handles in your programs:

   

G Q N J M         the standard input stream

   

G Q N,F R Q

      the standard output stream

   

G Q NH S S      the standard error stream



File Handling Idioms

T UV V U TW X Y/Z [ \W X ] U4^ _ X [ V U [Z ` Xba U ` ^ \ X c c ] ] de f f c

gh UZ TW X \ h g

T UV U4i W ^ j X V U TW X Y/Z [ \W X c ] ] k lm c

gh UZ TW X \ h g



Basic File I/O Operations

n o,p q rs qut v,w x yz o,p q { rs qut y { o| s } w p ~| s z

n o,p q �� qut v,w x y o,p qz o,p q { �� qut y o,p q�� { o| s } w p ~| s z

n o,p q � t w p { y�� z o,p q { �t w p { y { o| s } w p ~| s � � z

n o,p q � x o,p q { y�� z o,p q { � x o,p q { y { o| s } w p ~| s � � z
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Idiom!



¶ ·¸ ·4¹ º» ¼ ·¸ ·½ ¾¿ À ·¿ À ·¿ À · ¾ ½ Á�Â ½ Á�Ã ½ Á�Ä Å ÆÈÇ É Å Ê

·4Ë Ì ¶ ¼ Í ·¸ ¹ Í Î,Ï Ì Ì ½ ¾Ð ¶ À,Ï ÌÏ » Î ·» ¶ À Ï ÎÑ ¼ ¾ Å4Ò

ÌÏ ÍÔÓ Ì ¼ ÕÖ ×Ø
Ù

Ð Ú ×Û ÜÝ ÕÒ

Þ
Ë Ì ¶ ¼ Í ·¸ ¾¿ ·Ñ ¼ ¾ ½ Â ß Ã ß Ä Å4Ò

¶ ·¸ · º À,à ¹ Ï ¸ · Å Ç Ç Õ áÐ Å Ê

·4Ë Ì ¶ ¼ Í ·¸ ¹ Í Î,Ï Ì Ì ½ ¾Ð ¶ À,Ï º À à ¹ Ï ·» ¶ À,Ï ÎÑ ¼ ¾ Å Ò

ÌÏ ÍÔÓ Ì ¼ ÕÖ ×Ø
Ù

Ð Ú ×Û ÜÝ ÕÒ

Þ
Ì Ï ÍÓ Ì ¼ ÕÖ ×Ø
Ù

â Ü ã ã Õ â âÒ

Þ

Idiom!



The Preprocessor

ä macros (with and without parameters)

å æ ç�è éê ëè

ä conditional compilation 

å æê é çè é

ä file inclusion

å æê ëì í�î çè
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Input to Preprocessor
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" � � �� # � $� � # � �&% �('

" # � ) � � � �* + +, -. /0 12 34 % 5

" # � ) � � � 6 �7 8 + 0 � 7 �2 9* :; % 5 � <% 5 =

� � � � � � � : =

>
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�  � � ) :B D )E ? F ) � �� � � � � � � =A

 � �! �� � G : ) � �� � � � � � � H � * + + , -. /0 1 2 =  6 � 7 8 + 0 � 7 �2 9*A

�� � � � ) :B � � �! �� � �I � � � � � � � � �� C D% J )K � E ?  � �! �� � =A

� � ��� � � 5AL



Output from Preprocessor

M NO P QR S!T UV W X�Y O P ZT U [ R Y \O U&] X(^

_!` a bc _!` de

f
g h!i c a g c j!k l` j l _ a@m n l h n _po qr

s k _ ` ag dt uv` a lk w c jk l ` j l _ a a l b s l k c a o k lx t e r

q n c ` g dt yg z m {g c jk l ` j l _ ae r

n l h n _o q | d g c j!k l` j l _ a } ~��� �e � d� � � � �� �e r

s k _!` ag d t � l h n _o q l� o _p� c h l ` a _ q x y� �g �` z m n l h n _o qe r

k l a o k ` �r�



Paramaterless Macros

� ��� �� �� �� �� � � � �� �� �� � �� ��� �
    During preprocessing, each occurrence of �� �� � �� ��  

in the source file will be replaced with the text specified 
in �� �� � �� � � � . 
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Preprocessing Guidelines

· Macros names will always appear in upper case.

· Any constant value, which might change during software 
development should be defined as a macro, or as a 
constant.

· By using macros, you are adding new constructs and 
new functionality to the language – if you do this 
inappropriately, the readability of your code may suffer.



Macros with Parameters

¸ ¹�º »¼ ½º ¾¿ ÀÁ Â Ã!¿ ¾º Ä�Å ÆÇ ÆÈ É Ê ÉÇ Ë Ì ¾¿ À Á Â Í¿ Î�Ï º

Examples

Ð Ñ�Ò ÓÔ ÕÒ Ö× Ø ÙÚ Û Ô Ü ÛÝ Þàß Û Ô Ü á á Û Ô Ü Þ ß

âã ä å!æ Ò Ñ Ü

Ð Ñ�Ò ÓÔ ÕÒ ç è
é

Ú êÚ Ø Û Õ Ü Û Û Õ Üë ì ß ß í Ü

Parenthesize aggressively!



Why so many ()'s?

î ï�ð ñò óð ôõ ö
÷

ø ò ùú ûü ýþ ýÿ �

�� �� �� � � � �
	 �� � � � � � �� � �� � �� ���
Becomes

�� �� � ! " � �
# $% � & �  ' () * +, - (/. 01 02 354

6 798 :; <8 => ?@ A BDC E BDC F G H E

I J KL MN O PQ R S TU
BecomesV W XY Z [\ [ ] ^_



Macros with Parameters

` Advantage:

a Program may be faster

b Programs more genericc d9e fg h e ij k lDm n o p l lm prq l o ps lm pDt l o p p

can be used to find the larger of two types of integers, 
floats, …

u Disadvantages

v No type checking

w Can make programs harder to read



Macro errors

x y{z |} ~z �� � �/� ��

x y{z |} ~z �� � � �� �

x y{z |} ~z � �� � �� �� �



File Inclusion

� �{� � �� �{� � � � � � � �� � �

the current directory and ...� �{� � �� �{  ¡ ¢ � �   � £¤   ¥

special system directories

 All relevant definitions may be grouped in a single header file

¦§ ¨© © ª¬« ®

¯ °© ±² ª© ³´ µ¶ ¶ ·¸ ¹ º»

¯ °© ±² ª© ³´ µ¶ ¶ ·¸ ¼ ½¾

¯ ² ª§ ¿À °© Á ¦§ ¨ © © ª«  Á

² ª Â ÃÄ ² ª ÅÆ Ç

ÈÉ



Conditional Compilation

Ê Good for debugging:

Ë Ì9Í ÎÏ Ð Í ÑÒ ÓÔ Õ

Ö
Ë Ï Î Ì Í Î ÑÒ Ó Ô Õ

×Ø Ï Ð Ù ÎÚ ÛÜ Ý ÞDß Í à Î Ï á â Ì Ð ãä Ï åDæ

×Ø Ï Ð Ù ÎÚ ÛÜ Ý ÞDß Í à Î ç á â Ì Ð ãä ç åDæ

Ë Í Ð Ì Ï Î

è Can also set a macro at compile time:

é gcc -DDEBUG prog.c



Header files

To avoid multiple inclusion:

ê ë ì í î ïð ð ñò ó

ê í ë ì í î ïð ð ñò ó

ô ô ô
õ ö÷ ì ø í ì øúù ÷ ø í íû íü õ

ê í ì ë


