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Lecture 12: Overview

• Structured Programming
– Structured jump statements

• br eak statement in swi t ch statement

• br eak and cont i nue in whi l e loop
• br eak and cont i nue in do–whi l e loop

• br eak and cont i nue in f or loop

• Arbitrary jump statements
– got o statement

• Debugging
– Source-level debugger gdb

– Example  I nt er est 2. c
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Structured Programming

• Selection: swi t ch statement
– Flow chart: Example:

swi t ch( Let t er Gr ade)
{  case ‘ A’ :

{  pr i nt f ( “ Excel l ent ! ” ) ;
br eak;  }

case ‘ B’ :
case ‘ C’ :
case ‘ D’ :

{  pr i nt f ( “ Passed. ” ) ;
br eak;  }

case ‘ F’ :
{  pr i nt f ( “ Fai l ed! ” ) ;

br eak;  }
def aul t :

{  pr i nt f ( “ I nval i d gr ade! ” ) ;
br eak;  }

}  / *  hct i ws * /

Case 1? body 1
true

false

Default body

Case 2? body 2
true

false

Case N? body N
true

false

... ...
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Structured Programming

• Selection: br eak in swi t ch statement
– Flow chart: Example:

swi t ch( Let t er Gr ade)
{  case ‘ A’ :

{  pr i nt f ( “ Excel l ent ! ” ) ;
br eak;  }

case ‘ B’ :
case ‘ C’ :
case ‘ D’ :

{  pr i nt f ( “ Passed. ” ) ;
br eak;  }

case ‘ F’ :
{  pr i nt f ( “ Fai l ed! ” ) ;

br eak;  }
def aul t :

{  pr i nt f ( “ I nval i d gr ade! ” ) ;
br eak;  }

}  / *  hct i ws * /

Case 1? body 1
true

false

Default body

Case 2? body 2
true

false

Case N? body N
true

false

... ...

control flow with br eak
control flow without br eak
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Structured Programming

• Repetition: whi l e loop
– Flow chart:

– Example:

– Note:
• The condition is evaluated at the beginning of each loop!

Condition? Body
true

false

i nt pr oduct  = 2;

whi l e ( pr oduct  < 1000)

{  pr oduct  * = 2;

}  / *  el i hw * /
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Structured Programming

• Repetition: br eak/ cont i nue in whi l e loop
– Flow chart:

– Control flow:

– Note:
• The condition is evaluated at the beginning of each loop!

Condition? Body
true

false

control flow with br eak

control flow with cont i nue
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Structured Programming

• Repetition: do- whi l e loop
– Flow chart:

– Example:

– Note:
• The condition is evaluated at the end of each loop!

Condition?

Body

true
false

i nt pr oduct  = 2;

do {  pr oduct  * = 2;

}  whi l e ( pr oduct  < 1000) ;

EECS10: Computational Methods in ECE, Lecture 12 (c) 2005 R. Doemer 8

Structured Programming

• Repetition: br eak/ cont i nue in do- whi l e loop
– Flow chart:

– Control flow:

– Note:
• The condition is evaluated at the end of each loop!

Condition?

Body

true
false

control flow with br eak

control flow with cont i nue
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Structured Programming

• Repetition: f or loop
– Flow chart:

– Example:

– Syntax:
• f or ( initialization;  condition;  increment)

body

f or ( i = 0;  i  < 10;  i ++)

{  pr i nt f ( “ i = %d\ n” ,  i ) ;

}  / *  r of * /

Condition? Body
true

false

Initialization

Increment
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Structured Programming

• Repetition: br eak/ cont i nue in f or loop
– Flow chart:

– Control flow:

– Syntax:
• f or ( initialization;  condition;  increment)

body

Condition? Body
true

false

Initialization

Increment

control flow with br eak

control flow with cont i nue
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Arbitrary Jump Statements

• Arbitrary jumps: got o statement
– got o statement jumps to the specified labeled

statement (within the same function)
– Example:

– Warning:
• got o statement allows un-structured programming!

• got o statement should be avoided whenever possible!

begin:   count  = 0;
got o next;

repeat:  i f  ( count  > 100)
{  got o end;  }

next:    count ++;
i f  ( count  == 77)

{  got o next;  }
got o repeat;

end:     pr i nt f ( “ %d” ,  count ) ;
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Debugging

• Source-level Debugger gdb

– Debugging features
• run the program under debugger control

• follow the control flow of the program during execution
• set breakpoints to stop execution at specific points

• inspect (and adjust) the values of variables

• find the point in the program where the “crash” happens

– Preparation:
compile your program with debugging support on

• Option –g tells compiler to add debugging information 
(symbol tables) to the generated executable file

• gcc –g Pr ogr am. c –o Pr ogr am

• gdb Pr ogr am
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Debugging

• Source-level Debugger gdb
– Basic gdb commands

• r un
– starts the execution of the program in the debugger

• br eak function_name
– inserts a breakpoint at function_name

– program execution will stop at the breakpoint
• l i s t line_numbers

– lists the current or specified line_numbers
• pr i nt  variable_name

– prints the current value of the variable variable_name
• next

– executes the next statement (one statement at a time)
• qui t

– exits the debugger (and terminates the program)
• hel p

– provides helpful details on debugger commands
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Example Program

• Compound interest: I nt er est 2. c (part 1/2)
/ *  I nt er est 2. c :  compound i nt er est  on savi ngs account     * /
/ *  aut hor :  Rai ner  Doemer                                 * /
/ *  modi f i cat i ons:                                        * /
/ *  10/ 23/ 05 RD  ver si on t o demonst r at e debuggi ng        * /
/ *  10/ 19/ 04 RD  i ni t i al  ver si on                         * /

#i ncl ude <st di o. h>

/ *  mai n f unct i on * /

i nt mai n( voi d)
{

/ *  var i abl e def i ni t i ons * /
doubl e amount ,  bal ance,  r at e,  i nt er est ;
i nt year ;

/ *  i nput  sect i on * /
pr i nt f ( " Pl ease ent er  t he i ni t i al  amount  i n $: \ n" ) ;
scanf ( " %l f " ,  &amount ) ;
pr i nt f ( " Pl ease ent er  t he i nt er est  r at e i n %%: \ n" ) ;
scanf ( " %l f " ,  &r at e) ;

. . .
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Example Program

• Compound interest: I nt er est 2. c (part 2/2)
. . .

/ *  comput at i on and out put  sect i on * /
f or ( year = 1;  year  <= 10;  year ++)

{  i nt er est  = amount  *  ( r at e/ 100. 0) ;
bal ance = amount  + i nt er est ;
pr i nt f ( " I nt er est f or  year %3d i s  $%8. 2f . \ n" ,  year ,

i nt er est ) ;
pr i nt f ( " The new bal ance i s      $%8. 2f . \ n" ,  bal ance) ;
amount  = bal ance;

}  / *  r of * /

/ *  exi t  * /
r et ur n 0;

}  / *  end of  mai n * /

/ *  EOF * /
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Example Program

• Example session: I nt er est 2. c (part 1/6)
% vi  I nt er est 2. c
% gcc I nt er est 2. c - o I nt er est 2 - g - Wal l  - ansi
% I nt er est 2
Pl ease ent er  t he i ni t i al  amount  i n $:
1000
Pl ease ent er  t he i nt er est  r at e i n %:
1. 5
I nt er est  f or  year   1 i s  $   15. 00.
The new bal ance i s       $ 1015. 00.
I nt er est  f or  year   2 i s  $   15. 22.
The new bal ance i s       $ 1030. 22.
. . .
I nt er est  f or  year  10 i s  $   17. 15.
The new bal ance i s       $ 1160. 54.
% gdb I nt er est 2
GNU gdb 6. 3
Copyr i ght  2004 Fr ee Sof t war e Foundat i on,  I nc.
GDB i s f r ee sof t war e,  . . .
Ther e i s  absol ut el y no war r ant y f or  GDB.
Thi s GDB was conf i gur ed as " spar c- sun- sol ar i s2. 7" . . .
( gdb)
. . .
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Example Program

• Example session: I nt er est 2. c (part 2/6)
. . .
( gdb)  br eak mai n
Br eakpoi nt  1 at  0x106ac:  f i l e I nt er est 2. c,  l i ne 20.
( gdb)  r un
St ar t i ng pr ogr am:  / user s/ f acul t y / doemer / eecs10/ I nt er est / I nt er est 2
Br eakpoi nt  1,  mai n ( )  at  I nt er est 2. c: 20
20         pr i nt f ( " Pl ease ent er  t he i ni t i al  amount  i n $: \ n" ) ;
( gdb)  next
Pl ease ent er  t he i ni t i al  amount  i n $:
21         scanf ( " %l f " ,  &amount ) ;
( gdb)  next
1000
22         pr i nt f ( " Pl ease ent er  t he i nt er est  r at e i n %%: \ n" ) ;
( gdb)  next
Pl ease ent er  t he i nt er est  r at e i n %:
23         scanf ( " %l f " ,  &r at e) ;
( gdb)  next
1. 5
26         f or ( year = 1;  year  <= 10;  year ++)
( gdb)  next
. . .
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Example Program

• Example session: I nt er est 2. c (part 3/6)
. . .
27    {  i nt er est  = amount  *  ( r at e/ 100. 0) ;
( gdb)  next
28      bal ance = amount  + i nt er est ;
( gdb)  pr i nt  i nt er est
$1 = 15
( gdb)  pr i nt  amount
$2 = 1000
( gdb)  pr i nt  bal ance
$3 = - 7. 3987334479772013e+304
( gdb)  next
29      pr i nt f ( " I nt er est f or  year %3d i s $%8. 2f . \ n" ,  year ,  i nt er est ) ;
( gdb)  pr i nt  bal ance
$4 = 1015
( gdb)  next
I nt er est  f or  year   1 i s  $   15. 00.
30      pr i nt f ( " The new bal ance i s       $%8. 2f . \ n" ,  bal ance) ;
( gdb)  next
The new bal ance i s       $ 1015. 00.
31      amount  = bal ance;
( gdb)  next
. . .
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Example Program

• Example session: I nt er est 2. c (part 4/6)
. . .
26 f or ( year = 1;  year  <= 10;  year ++)
( gdb)  next
27    {  i nt er est  = amount  *  ( r at e/ 100. 0) ;
( gdb)  pr i nt  year
$5 = 2
( gdb)  l i s t
22 pr i nt f ( " Pl ease ent er  t he i nt er est  r at e i n %%: \ n" ) ;
23 scanf ( " %l f " ,  &r at e) ;
24
25 / *  comput at i on and out put  sect i on * /
26 f or ( year = 1;  year  <= 10;  year ++)
27    {  i nt er est  = amount  *  ( r at e/ 100. 0) ;
28      bal ance = amount  + i nt er est ;
29      pr i nt f ( " I nt er est f or  year %3d i s $%8. 2f . \ n" ,  year ,  i nt er est ) ;
30      pr i nt f ( " The new bal ance i s       $%8. 2f . \ n" ,  bal ance) ;
31      amount  = bal ance;
( gdb)  l i s t  35
30      pr i nt f ( " The new bal ance i s       $%8. 2f . \ n" ,  bal ance) ;
31      amount  = bal ance;
32     }  / *  r of * /
. . .
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Example Program

• Example session: I nt er est 2. c (part 5/6)
. . .
33
34 / *  exi t  * /
35 r et ur n 0;
36 }  / *  end of  mai n * /
37
38 / *  EOF * /
( gdb)  br eak 35
Br eakpoi nt  2 at  0x1079c:  f i l e I nt er est 2. c,  l i ne 35.
( gdb)  cont
Cont i nui ng.
I nt er est  f or  year   2 i s  $   15. 22.
The new bal ance i s       $ 1030. 22.
I nt er est  f or  year   3 i s  $   15. 45.
The new bal ance i s       $ 1045. 68.
. . .
I nt er est  f or  year  10 i s  $   17. 15.
The new bal ance i s       $ 1160. 54.

Br eakpoi nt  2,  mai n ( )  at  I nt er est 2. c: 35
35 r et ur n 0;
. . .
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Example Program

• Example session: I nt er est 2. c (part 6/6)
. . .
( gdb)  pr i nt  bal ance
$6 = 1160. 5408250251503
( gdb)  cont
Cont i nui ng.

Pr ogr am exi t ed nor mal l y .
( gdb)  qui t
%


