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Lecture 25: Overview

• Course Administration
– Final course evaluation
– Server ‘east’ down...

• File Processing
– Program example Phot oLab. c

• Program Modules
– Introduction
– Compiler components
– Module file types and suffixes
– Program example Phot oLab
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Course Administration

• Final Course Evaluation
– 8th through 10th week
– Nov. 17, 2004, 8am through Dec. 5, 2004 11:59pm
– Online via EEE Evaluation application

• Feedback from students to instructors
– Completely voluntary
– Completely anonymous
– Very valuable

• Help to improve this class!
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Server ‘east’ is down...

• Our computational server ‘east.eecs.uci.edu’
was down last night
– Reason: Fire department had to shut it down...

• Alternative servers:
– newport.eecs.uci.edu
– malibu.eecs.uci.edu

• Alternative web-access:
– to be determined...
– see announcements on noteboard!

• Deadline for homework 7
– extended for 12 hours to midnight tonight!
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File Processing

• Program example: Phot oLab. c (part 1/8)
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
/ *  Phot oLab. c:  f i nal  assi gnment  f or  EECS 10 i n Fal l  2004 * /
/ *                                                        * /
/ *  modi f i cat i ons:  ( most  r ecent  f i r st )                     * /
/ *  11/ 28/ 04 RD   adj ust ed f or  l ect ur e usage              * /
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

#i ncl ude <st di o. h>
#i ncl ude <st dl i b. h>

/ * * *  gl obal  def i ni t i ons * * * /

#def i ne WI DTH  640      / *  wi dt h of  phot o * /
#def i ne HEI GHT 480      / *  hei ght  of  phot o * /
#def i ne SLEN    80      / *  max.  st r i ng l engt h * /

. . .
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File Processing

• Program example: Phot oLab. c (part 2/8)
. . .
/ *  wr i t e a phot o t o t he speci f i ed f i l e f r om t he       * /
/ *  dat a st r uct ur e;  r et ur n 0 f or  success,  >0 f or  er r or  * /

i nt Wr i t ePhot oPPM(
char  Fi l ename[ SLEN] ,
unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] )

{
FI LE * Fi l e;
i nt x,  y;

Fi l e = f open( Fi l ename,  " w" ) ;
i f  ( ! Fi l e)
{    pr i nt f ( " \ nCannot open f i l e \ " %s\ "  f or  wr i t i ng! \ n" ,

Fi l ename) ;
r et ur n( 1) ;

}
. . .
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File Processing

• Program example: Phot oLab. c (part 3/8)
. . .

f pr i nt f ( Fi l e,  " P6\ n" ) ;
f pr i nt f ( Fi l e,  " %d %d\ n" ,  WI DTH,  HEI GHT) ;
f pr i nt f ( Fi l e,  " 255\ n" ) ;
f or ( y=0;  y<HEI GHT;  y++)
{    f or ( x=0;  x<WI DTH;  x++)

{    f put c( R[ x] [ y] ,  Fi l e) ;
f put c( G[ x] [ y] ,  Fi l e) ;
f put c( B[ x] [ y] ,  Fi l e) ;

}
}
i f  ( f er r or ( Fi l e) )
{    pr i nt f ( " \ nFi l e er r or  whi l e wr i t i ng t o f i l e! \ n" ) ;

r et ur n( 2) ;
}
f c l ose( Fi l e) ;
r et ur n( 0) ;   / *  success!  * /

}  / *  end of  Wr i t ePhot oPPM * /
. . .
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File Processing

• Program example: Phot oLab. c (part 4/8)
. . .
/ *  r ead a phot o f r om t he speci f i ed f i l e i nt o t he      * /
/ *  dat a st r uct ur e;  r et ur n 0 f or  success,  >0 f or  er r or  * /

i nt ReadPhot oPPM(  char  Fi l ename[ SLEN] ,
unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] )

{
FI LE * Fi l e;
char  Type[ SLEN] ;
i nt Wi dt h,  Hei ght ,  MaxVal ue,  x,  y;

Fi l e = f open( Fi l ename,  " r " ) ;
i f  ( ! Fi l e)
{    pr i nt f ( " \ nCannot open f i l e \ " %s\ "  f or  r eadi ng! \ n" ,

Fi l ename) ;
r et ur n( 1) ;

}
. . .
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File Processing

• Program example: Phot oLab. c (part 5/8)
. . .

f scanf ( Fi l e,  " %79s" ,  Type) ;
i f  ( Type[ 0]  ! = ' P'  | |  Type[ 1]  ! = ' 6'  | |  Type[ 2]  ! = 0)
{    pr i nt f ( " \ nUnsuppor t ed f i l e f or mat ! \ n" ) ;

r et ur n( 2) ;
}
f scanf ( Fi l e,  " %d" ,  &Wi dt h) ;
i f  ( Wi dt h ! = WI DTH)
{    pr i nt f ( " \ nUnsuppor t ed i mage wi dt h %d! \ n" ,  Wi dt h) ;

r et ur n( 3) ;
}
f scanf ( Fi l e,  " %d" ,  &Hei ght ) ;
i f  ( Hei ght  ! = HEI GHT)
{    pr i nt f ( " \ nUnsuppor t ed i mage hei ght  %d! \ n" ,  Hei ght ) ;

r et ur n( 4) ;
}

. . .
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File Processing

• Program example: Phot oLab. c (part 6/8)
. . .

f scanf ( Fi l e,  " %d" ,  &MaxVal ue) ;
i f  ( MaxVal ue ! = 255)
{    pr i nt f ( " \ nUnsuppor t ed maxi mum %d! \ n" ,  MaxVal ue) ;

r et ur n( 5) ;
}
i f  ( ' \ n'  ! = f get c( Fi l e) )
{    pr i nt f ( " \ nCar r i age r et ur n expect ed! \ n" ) ;

r et ur n( 6) ;
}
f or ( y=0;  y<HEI GHT;  y++)
{    f or ( x=0;  x<WI DTH;  x++)

{    R[ x] [ y]  = f get c( Fi l e) ;
G[ x] [ y]  = f get c( Fi l e) ;
B[ x] [ y]  = f get c( Fi l e) ;

}
}

. . .
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File Processing

• Program example: Phot oLab. c (part 7/8)
. . .

i f  ( f er r or ( Fi l e) )
{    pr i nt f ( " \ nFi l e er r or  whi l e r eadi ng f r om f i l e! \ n" ) ;

r et ur n( 7) ;
}
f c l ose( Fi l e) ;
r et ur n( 0) ;   / *  success!  * /

}  / *  end of  ReadPhot oPPM * /

. . .
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File Processing

• Program example: Phot oLab. c (part 8/8)
. . .
/ * * *  mai n pr ogr am * * * /

i nt mai n( voi d)
{

unsi gned char  R[ WI DTH] [ HEI GHT] ;
unsi gned char  G[ WI DTH] [ HEI GHT] ;
unsi gned char  B[ WI DTH] [ HEI GHT] ;

ReadPhot oPPM( " Si monsToys. ppm" ,  R,  G,  B) ;
/ *  do somet hi ng t o t he pi ct ur e . . .  * /
Wr i t ePhot oPPM( " Out put . ppm" ,  R,  G,  B) ;

r et ur n 0;
}  / *  end of  mai n * /

/ *  EOF * /
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File Processing

• Example session: 
Phot oLab. c% vi  Phot oLab. c
% gcc Phot oLab. c - o Phot oLab - Wal l  - ans i
% Phot oLab
% pnmt oj peg Out put . ppm > Out put . j pg
%
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File Processing

• Example session: 
Phot oLab. c% vi  Phot oLab. c
% gcc Phot oLab. c - o Phot oLab - Wal l  - ans i
% Phot oLab
% pnmt oj peg Out put . ppm > Out put . j pg
%
% vi  Phot oLab. c (exchange R and G when writing)
% gcc Phot oLab. c - o Phot oLab - Wal l  - ans i
% Phot oLab
% pnmt oj peg Out put . ppm > Out put 2. j pg
%
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Program Modules

• C programs can be partitioned into modules
• Modules typically consist of

– Module header file (file suffix . h)

– Module program file (file suffix . c )

– Module object file (file suffix . o)

• Modules can be linked together
– Linker combines object files and libraries into an executable file

• C compiler consists of separate components
– Preprocessor (processes # directives)

– C language front end (processes C syntax and semantics)

– Assembler (processes machine instructions)
– Linker (processes object files and libraries)
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Program Modules

• Source files
– Header files: name. h

• Inclusion of required header files

• Definitions of exported constants
• Declarations of exported global variables

• Declarations of exported functions

– Program files: name. c
• Inclusion of required header files
• Declaration and definition of local variables

• Declaration and definition of local functions

• Definitions of exported global variables

• Definitions of exported functions
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Program Modules

• Object files
– name. o

• Compiled object code of source file name. c

• Use option –c in GNU compiler call to create object files
gcc –c name. c –o name. o –Wal l  - ansi

• Executable file
– name

• Object files and libraries linked together
into a complete file ready for execution

• GNU compiler recognizes object files by .o suffix,
so object files can be processed directly
gcc obj 1. o obj 2. o –l l i b1 –l l i b2 –o name
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Program Modules

• Module example: Const ant s. h
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
/ *  Const ant s. h:  header  f i l e f or  const ant  def i ni t i ons     * /
/ *  aut hor :  Rai ner  Doemer                                  * /
/ *  modi f i cat i ons:  ( most  r ecent  f i r st )                     * /
/ *  11/ 30/ 04 RD  i ni t i al  ver si on                          * /
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

#i f ndef CONSTANTS_H
#def i ne CONSTANTS_H

/ * * *  gl obal  def i ni t i ons * * * /

#def i ne WI DTH  640      / *  wi dt h of  phot o * /
#def i ne HEI GHT 480      / *  hei ght  of  phot o * /
#def i ne SLEN    80      / *  max.  st r i ng l engt h * /

#endi f / *  CONSTANTS_H * /

/ *  EOF Const ant s. h * /
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Program Modules

• Module example: Fi l eI O. h
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
/ *  Fi l eI O. h:  header  f i l e f or  I / O modul e                  * /
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
#i f ndef FI LE_I O_H
#def i ne FI LE_I O_H

#i ncl ude " Const ant s. h"

i nt ReadPhot oPPM(        / *  r ead a phot o f r om f i l e * /
char  Fi l ename[ SLEN] ,
unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] ) ;

i nt Wr i t ePhot oPPM(       / *  wr i t e a phot o t o f i l e * /
char  Fi l ename[ SLEN] ,
unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] ) ;

#endi f / *  FI LE_I O_H * /
/ *  EOF Fi l eI O. h * /
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Program Modules

• Module example: Fi l eI O. c
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
/ *  Fi l eI O. c:  pr ogr am f i l e f or  I / O modul e                 * /
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

#i ncl ude <st di o. h>
#i ncl ude " Fi l eI O. h"

/ * * *  f unct i on def i ni t i ons * * * /

i nt ReadPhot oPPM( char Fi l ename[ SLEN] ,
unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] )

{    / *  . . .  f unct i on body . . .  * /
}
i nt Wr i t ePhot oPPM( char Fi l ename[ SLEN] ,

unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] )

{    / *  . . .  f unct i on body . . .  * /
}
/ *  EOF Fi l eI O. c * /



EECS10: Computational Methods in ECE Lecture 25

(c) 2004, R. Doemer 11

EECS10: Computational Methods in ECE, Lecture 25 (c) 2004 R. Doemer 21

Program Modules

• Module example: Mi r r or . h
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
/ *  Mi r r or . h:  header  f i l e f or  mi r r or  oper at i on            * /
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

#i f ndef MI RROR_H
#def i ne MI RROR_H

/ * * *  header  f i l es * * * /

#i ncl ude " Const ant s. h"

/ * * *  f unct i on decl ar at i ons * * * /

voi d Mi r r or (      / *  f l i p t he i mage hor i zont al l y * /
unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] ) ;

#endi f / *  MI RROR_H * /

/ *  EOF Mi r r or . h * /
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Program Modules

• Module example: Mi r r or . c
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
/ *  Mi r r or . c:  pr ogr am f i l e f or  mi r r or  oper at i on           * /
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

#i ncl ude " Mi r r or . h"

/ * * *  f unct i on def i ni t i ons * * * /

/ *  mi r r or  ef f ect :  f l i p t he i mage hor i zont al l y * /

voi d Mi r r or (
unsi gned char  R[ WI DTH] [ HEI GHT] ,
unsi gned char  G[ WI DTH] [ HEI GHT] ,
unsi gned char  B[ WI DTH] [ HEI GHT] )

{
/ *  . . .  f unct i on body . . .  * /

}

/ *  EOF Mi r r or . c * /
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Program Modules

• Module example: Mai n. c
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /
/ *  Mai n. c:  mai n pr ogr am f i l e                             * /
/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * /

#i ncl ude " Const ant s. h"
#i ncl ude " Fi l eI O. h"
#i ncl ude " Mi r r or . h"

i nt mai n( voi d)
{

unsi gned char  R[ WI DTH] [ HEI GHT] ;
unsi gned char  G[ WI DTH] [ HEI GHT] ;
unsi gned char  B[ WI DTH] [ HEI GHT] ;

ReadPhot oPPM( " Si monsToys. ppm" ,  R,  G,  B) ;
Mi r r or ( R,  G,  B) ;
Wr i t ePhot oPPM( " Out put . ppm" ,  R,  G,  B) ;

r et ur n 0;
}  / *  end of  mai n * /

/ *  EOF Mai n. c * /
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Program Modules

• Example session:
% vi  Const ant s . h
% vi  Fi l eI O. h
% vi  Fi l eI O. c
% vi  Mi r r or . h
% vi  Mi r r or . c
% vi  Mai n. c
% gcc - c Fi l eI O. c - o Fi l eI O. o - Wal l  –ansi
% gcc - c Mi r r or . c - o Mi r r or . o - Wal l  –ansi
% gcc - c Mai n. c - o Mai n. o - Wal l  –ansi
% gcc Fi l eI O. o Mi r r or . o Mai n. o - o Phot oLab
% Phot oLab
% pnmt oj peg Out put . ppm > Out put . j pg
%


