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^ in c lu d e  "c :\b c \d a ta \ in c lu d e .h "  
f in c lu d e  < c :\b c \d a ta \d e f in e 2 .h >  
f in c lu d e  < c .\b c \d a ta \e x te rn .h >  
ex te rn  in t bu ff_key ;

ex te rn  in t a ttr in d e x [];

r ; ; ^ a ^ S . W H , T E . B L U E . F A L S E .O R E D ): 
in t c u re d itp r j= 1  ;
cha r p e r io d [ ]= { ,*YEAR ",“ M O N T H '} ;
cha r ’ c o m p o u n d [^ { "D IS C R E T E ” .“C O N T IN U O U S "}:
/•******/
a ltc o n tro l( )
{
w h ile (T R U E )

{
sw itc h  (a ltw rite rO )

{
case  F10: e nda ltQ : re tu rn ; 
case  F2 : b rea k :
}

sw itc h (a ltw r ite r2 ( ) )
{
ca se  F10: e n d a lt( ) ; re tu rn : 
case  ESC : co n tin ue ;
}

}
}

a ltw r ite r  */
in t a ltw r ite rO
{
in t rw []= {2 } ;  
in t o ld e d itp ro je c t ;  
in t gk:
A S S T  a ss t2 1 1 0 []= {{1 .2 1 1 1 .“ F 2 -A le rn a tiv e  E c o n o m ic  D e ta il; F 10 -M a in  m enu ; IN S - in s e r t:  
D E L d e le te '} } ;

c u re d itp r j= 1  ะ

say(“ALTERNATIVES“,“FI O-MENU F2-ALTERNATIVE DETAIL“.“CUMAUM“); 
boxc l r(& b o a rd te x t)  ;
printcenter(&boardtext,1.“INPUT YOUR ALTERNATIVES' NAME (MAXIMUM 20
PROJECTS)"):
row (& boa rd te x t,1  ,rw );
a s s is t(a s s t2 1 10.1 ,& boa rd te x t) ;
re fresh  p ro je c t( ) ;
h i I i p ro j e c t(cu  red  itp r j . 1 ) ;
w h ile fT R U E )

{
g k= g e tk e y () ;
o ld e d itp ro je c t= c u re d itp r j;
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า 23
bu ff_ ke y= gk :
e d its tr in g (p ro je c t fc u re d itp r j-1 ] -> n a m e ,c u re d itp r j< = 1 0  ? 12 :52 .\ 
c u re d itp r j+ (c u re d itp r j< = 1 0  ? า ะ -9 ),n a m e le n g th ,‘ "); 

t r im (p ro je c i[c u re d itp r j-1  ]-> n am e .n am e le n g th -1  ); 
if (c u re d itp r j= = N p ro je c t+ 1  )

{
N p ro je c t+ + ;
d e fa u ltp ro je c t(N p ro je c t) ;
}

re fre s h p ro je c t( ) ;
co n tin ue ;
}

sw itc h  (gk )
{
case  UP  :c u re d itp r j—; b rea k ;
ca se  D O W N ; c u re d itp r j+  + ;b re a k ;
ca se  R IG H T ; if(c u re d itp r j< = 1 0 )c u re d itp r j+ = 1 0 ;b re a k ;
ca se  LE F T  : if(c u re d itp r j> 1 0 )c u re d itp r j-= 1 0 ;b re a k ;
ca se  INS ; in s e r tp ro je c t( ) ; re fre s h p ro je c t( ) ;b re a k ;
ca se  D EL ; d e lp ro je c t( ) ; re f re s h p ro je c t( ) ;b re a k ;

/*  ca se  F1 : h e lp ( \2 3 1 " )  ; tx (& a ltte x t) ; b rea k ; * /
ca se  F2 ; c h e c k la s tf ie ld ( ) ; re tu rn  gk ; 
case  F10 : if(n e w p ro g ra m ())

{
cn e c k ia s tf ie ld Q ;  
re tu rn  gk ;
}

re fre s h p ro je c tQ ;
b rea k ;

}
ad ju s t2 (1  .N p ro je c t+ 1  ,& c u re d itp r j) ;
if(c u re d itp r j> P R O JE C T M A X ) c u re d itp r j= P R O JE C T M A X ;
h ilip ro je c t(o ld e d itp ro je c t.O ) ;
h ilip ro je c t(c u re d itp r j.1  );
a s s is t(a s s t2 1 10.1 ,& a ltte x t);
}

}̂ .,............................ c e fre sh p ro je c t */
re fre sh p ro je c tQf
in t i.c l[ ]= {4 1 ) ;  
tx c !r(& a !tte x t); 
co lum n (& a ltte x t.1  .c l);
fo r( i= 1  ;i< = N p ro je c t+ 1  && i< = P R O JE C T M A X ;i + + )

{
g o to xy ( i< = 10  ? 7 : 4 7 ,i< = 10  ? i +1 ;i -9 );
c p r in tf(  % d  ,i);
h ilip ro je c t( i.O );
}

}
j.............................. jn s e r tp ro je c t * /
in s e rtp ro je c tQ
{
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/ * * * * * * * * * * * *  in s e r tp ro je c t V  
in s e rtp ro je c tQ
{
if(N p ro je c t> = P R O JE C T M A X ) re tu rn ;
m em  m o ve (p ro je c t[c u  red  itp r j] .p ro je c t [c u re d itp r j-1 ] . (N  p ro je c t-c u re d  itp r j+ 1 )*s iz e o f(s tru c t
PRJ)):
m e m se t(p ro je c t[c u re d itp r j-1  ],0 .s iz e o f(s tru c t P R J)); 
d e fa u ltp ro je c t(c u re d itp r j) ;
N p ro je c t+ + ;
}
/ * * * *  * * * *  * * * * * * * * *  . . . . . . . . . . .  d e fa u ltp ro je c t V
d e fa u ltp ro je c t( in t c u rp r j)
{
/ * • * *  d e fa u lt * * * v
tr im (p ro je c t[c u rp r j-1  ]-> nam e ,n am e le n g th -1  ); 
p ro je c t[c u rp r j-1  ]-> in te re s t= 1 0.; 
p ro je c t[c u rp r j-1  ]-> p e r io d = 0 :  
p ro je c t[c u rp r j-1  ]-> com p= 0 ;

/*  s e tu p  a ttr ib u te  va lu e  7  
fo r ( i= 0 ; i< N a ttra v i; i ++)

p ro je c t[c u rp r j-1 ]-> s c o re [ i]= : a t trn o d e [ i) -> p o s it iv e  ? a ttrn o d e [ i] -> lo w e r  ; a ttrn o d e ( i) -
> u p p e r;
}
/ * * * • • * * • * • • •  * *» * •*» » *****« *» ••*« ** •  d e lp ro je c t ’ /  
d e lp ro je c t( )
{
i f(N p ro je c t< 1  II (N p ro je c t= = P R O JE C T M A X -1  & &  cu re d itp r j= = P R O JE C T M A X )

jjc u re d itp r j= = N p ro je c t+ 1  ) re tu rn ;
if(N p ro je c t> 1 )

{
m e m m o v e (p ro je c t[c u re d itp r j-1 ] .p ro je c t[c u re d itp r j] . (N p ro je c t-  

c u re d itp r j+ 1 )*s iz e o f(s tru c t P R J));
m e m se t(p ro je c t[N p ro je c t-1  ] ,0 ,s iz e o f(s tru c t PR J)); 
tr im (p ro je c t[N p ro je c t-1  ]-> n am e .n am e le n g th -1  );
N p ro je c t—;
}

e ls e
{
m e m se t(p ro je c t[0 ].0 .s iz e o f(s tru c t P R J )): 
tr im (p ro je c t[N p ro je c t-1  ]-> na m e .n a m e le n g th -1  );
}

}
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. . .  h i l ip ro je c t 7
h i l ip ro je c t ( in t p r j. in t h i)
{
if (h i) tx inv(ôcâ iïïëx î);
s p e a k (p r j< = 1 0  ? 12 : 5 2 ,p r j< = 1 0  ? p rj +1 : p r j -9 .p ro je c t[p r j-1 ]-> n a m e ) ;  
if(h i)  tx c o lo r ( ia lt tG x t ) ;
}
/  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
c h e c k la s tf ie id f)
{
in t i. j,k = Y E A R M A X *va iu e s ize ;
f lo a t 'c h e c k :
fo r ( j= N  p ro je c t-1 :j> 0 : j—)

{
N p ro je c t= i + 1 ;
fo r ( i= 0 ;i< n a m e le n g th -1  :i + +)

if(p ro je c t[ j] -> n a m e [ i]  != 1 ') re tu rn ; 
ch e c k  = ( f lo a t * )p ro je c t[ j] -> v a lu e ;  
fo r ( i= 0 ; i< k  &&  c h e c k [i] ==  0 .0  ;i++ ); 
if (i < k) re tu rn ;
N p ro je c t= j;
}

}
r . .
in t a ltw r ite r2 ( )
{
in t c l[ i= {3 2 .4 9 ,6 4 ) ;
in t b co m p [P R O JE C T M A X ];
in t row i=1  ,co lum n i= 1  .o ld ro w i.o ld c o lu m n i. i;
A S S T  a s s t2 1 0 0 []= {{1 .2 1 1 1 .’ E S C -p re v io u s ; F 1 0 -M a in  m enu "}};
s a yC A LTE R N A T IV E  E C O N O M IC  D E T A IL V F 1 0 -M E N U  E S C -A LT E R N A T IV E
IN P U T .  CUM  AU M )  ;
b o x c lr(& b o a rd te x t) ;
c o lu m n (& b o a rd te x t.3 ,c l) ;
speak (4 ,1  .'A L T E R N A T IV E ’ );
speak (36 .1  . ' IN T E R E S T ) ;
speak (53 ,1  .'P E R IO D ') ;
speak (66 .1  .'C O M P O U N D ') ;
fo r ( i= 0 : i< N p ro je c t ; i+ + )

b c o m p [ i]= p ro je c t [ i] -> c o m p ;  
fo r ( i= 0 ; i< N p ro je c t ; i ++ )

{
g o to x y (4 ,i+ 2 ) ; c p u ts (p ro je c t[ i] -> n a m e );  
g o to xy (3 6 ,i+ 2 ); c p r in t f ( '% 1 0 .2 f  ,p ro je c t [ i] -> in te re s t) ;  
g o to xy (5 3 .i+ 2 ); c p r in t f( “%1 O s * ,p e r io d [p ro je c t [ i] -> p e r io d ]) ;  
g o to xy (6 6 ,i+ 2 ); c p r in t f( “% 1 1 ร ".c o m p o u n d [p ro je c t[ i] -> c o m p ]) ;
}
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h ilia lt2 (1 ,1 ,1 ) ;
a s s is t(a s s t2 1 00.1 ,& boa rd te x t) ;  
w h ile (T R U E )

{
g k= g e tk e y () ;  
o ld ro w i= ro w i;  
o ld c o lu m n i= c o lu m n i;  
i f (d e c im a l(g k )  &&  co lum n i= = 1 )

{
f lo a t v ,m ax=999 .0 ; 
bu ff_ ke y= gk ;
g e tf lo a t(& v ,& m ax ,3 6 .row i + 1 .10); 
p ro je c t[row i-1  ]-> in te re s t= v ;  
p ro je c t[row i-1  ]-> ch an g e= 0 ;
}

sw itc h  (gk)
{
case  UP: ro w i—; b reak : 
ca se  DOW N : row i+  + ; b rea k ; 
case  R IG H T  : co lu m n i+ + ; b re a k ; 
case  LE F T  : c o lu m n i~ ;b re a k ;  
case  F10 ะ if(n ew p ro g ra m Q )

{
fo r ( i= 0 ; i< N p ro je c t ; i+ + )

if (p ro je c t[ i] -> c o m p != b c o m p [i] )
N P V ca lc ( i) ;

re tu rn  gk ;
}

case  ESC  : re tu rn  gk; 
case  R E T  : sw itc h (c o lu m n i)

> p e r io d ) ;

{
ca se  2 : p ro je c t [ ro w i-1 ]-> p e r io d + + ;

ad jus t(0 ,1  ,& p ro je c t[rcw i-1  ]

b reak ;
c a se  3 : p ro je c t[ro w i-1 ]-> c o m p +  + :

ad jus t(0 .1  , ip r o je c t [ r o w i- 1  ]
> com p );

b reak ;
}

}
a d ju s t(1 ,3 .& co lu m n i) ;  
ad jus t(1  .N p ro je c L & ro w i) ;  
h ilia lt2 ( ro w i,c o lu m n i,1  ); 
i f (o ld ro w i != row i j| o ld c o lu m n i != c o lu m n i)  

h ilia lt2 (o ld ro w i.o ld c o lu m n i.O ) ;  
a ss is t(a s s t2 1 00,1 ,& boa rd te x t) :
}

}
/ 7
h ilia lt2 ( in t ro w i. in t c o lu m n i. in t fla g )
{
if( f la g ) tx in v (& b o a rd te x t)  ;



sw itc h (c o lu m n i)
{
ca se  ใ: g o to xy (3 6 ,row i+ 1  ):

c p r in t f( ‘ % ใ 0 .2 f .p ro je c t [ ro w i-1  ]-> in te re s t) ;  
b rea k :

ca se  2: g o to x y (5 3 ,ro w i + 1);
cp rin tf(*% 1  Os“ ,p e r io d [p ro je c t [ro w i-T  ]-> p e r io d ]) ;  
b rea k ;

ca se  3: g o to x y (6 6 ,ro w i+ 1 ) ;
c p r in t f ( '% 1 1 s “ ,c o m p o u n d [p ro je c t( ro w i-1 ]-> c o m p ]) ; 
break;

}
if( f la g ) tx c o lo r (& b o a rd te x t)  ;
}/*•***...........................“ /
enda lt()
{
anaca lcQ ;
ra n kp ro je c t( ) ;
}
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# in c lu d e  <๐:\b c \d a ta \ in c lu d e .h >  
i in c lu d e  'c : \b c \d a ta \d e f in e 2 .h ’
# in c lu d e  "c :\b c \d a ta \e x te rn .h -
ex te rn  w in  b o a rd te x t;
e x te rn  in t bu ff_ key ;
ex te rn  in t a ttr in d e x [A T T R M A X ];
e x te rn  f lo a t s h if t lo w e r .s h if tu p p e r;
ex te rn  w in  a ltte x t:
^ ***** ** ** ** ** ** ** ** ** ** ^

a ttr lis t()
{
in t c l[1 ]= {4 1 } . rw [1 ]= {2 } ;  
in t a ttr= 1 1 o ld a ttr . i:
s a yC A T T R IB U T E S  L IS T V F IO -m e n u V C U M A U M ") :
b o xc lr(&  b o a rd te x t) ;
row (& boa rd te x t,1  .rw );
tx (& b oa rd te x t) :
co lum n (& a ltte x t.1  ,๐!);
fo r ( i= 0 ;i< N a ttra v i &&  i<  20 ;i ++)

s p e a k  (5 ,i + 1 ,a t t rn o d e [ i] -> กam e ); 
fo r ( : i< N a tt ra v i: i++ )

s p e a k  (4 5 . i-2 0 .a ttrn o d e [i]-> n a m e );

h ilia t t r ls t(1 ,1 ); 
w h ile fT R U E )

{
o ld a ttr= a ttr ;
sw itc h (g e tke yO )

{
ca se  UP  : a ttr—; b reak ;
ca se  DOW N : a ttr+  + ; b reak :
ca se  R IG H T  : if (a ttr<21 ) a ttr + =  20 : b rea k :
ca se  LE F T  : if( a ttr >20 ) a ttr -= 2 0  : b re a k :
ca se  H O M E  : a ttr= 0 : b reak ;
case  EN D  : a ttr= N a ttra v i; b rea k :
case  F10: if(n ew p ro g ra m Q ) re tu rn ;

tx (& a ltte x t);
b reak :

}
ad ju s t2 (1  .N a ttra v i.& a ttr);  
h ilia ttr ls t(a ttr .1  ):
if(a ttr != o ld a ttr )  h ilia ttr ls t(o ld a ttr .O ):
}

}/ ....... ♦ *.**•*****/
h ilia tt r ls t( in t a ttr . in t h i)
{
if(h i) tx in v (& a ltte x t) ;
s p e a k (a ttr  <21 ? 5: 45 . a ttr <21 ? a ttr : a ttr-21 ,a ttrn o d e [a ttr-1  ]-> n am e );  
if(h i) tx c o lo r(& a ltte x t) :
}
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# ๓ ๗ นde  “c : \b c \d a ta \ in c lu d e .h" 
ex te rn  w in  u se rte x t:

in t a ss idnow =Q ;
/ ....... ***********........ /
in t a s s is t(A S S T  ‘ a s s t. in t a s s id .w in  *x)
{
in t i:
in t N asst;
if(a s s t= = N U LL  ) re tu rn ;
N a ss t= a ss t[0 ].k e y : 
if(N a s s t !=1)

{
fo r( i= 1  ;i< N a s s t; i+ + )

i t ( a s s id " a s s t [ i ] . k e y )  b reak ; 
if( i> = N a s s t) re tu rn  FALSE ;
}

e ls e  i=0 :
if(a s s t[ i] .a s s id  ==  a s s id n o w ) re tu rn  FALSE ; 
tx (& u se rte x t) ;

i f (a s s t[0 ].a s s id = = 1 )c p u ts (a s s t[0 j. la b e l) ;

c p r in t fC % s ,,.a s s t[ i] . la b e l) ;
c lre o l( ) ;
tx (x ):
re tu rn  TR U E ;
}
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f in c lu d e  “ c : \b c \d a ta \ in c lu d e .h ' 
f in c lu d e  “c :\b c \d a ta \d e fin e 2 .h "
A T T R  fa r * (u se a ttr [A T T R M A X ]);  
vo id  fa r  * a ttrd o c a llo c (A T T R  fa r * x):

า 33

A T T R  a ttr i b u te  [A T T R F IX ]=  {
{■ NET P R E S E N T  VALU E  “ .“ B A H T  ■ .ไ .1 .1 .1 .0 .9 9 9 9 9 9 .9 9 .
{■ PAYBACK P E R IO D  ■ .'Year M  .1 .1 .1 .0 ,2 0 .
{■ FLEXIBILITY V s c o r e M  .1.1. 1 .0 ,100 .
{■ SAFETY V s c o r e M  .1 .1 . 1 .0 .100 .
{■ COMPATIB ILITY V s c o r e M .1.1.
{■ MAINTAINABILITY V s c o r e M  .1,1.
{ “ P R O D U C T S  Q U A L IT Y  V s c o r e M  .1.1

1 .0} .
1.0}.
1 .0 } .
1 .0}.

{■ STAFF U P G R AD IN G  
{■ VENDOR V IA B IL IT Y

V s c o r e M .1.1, 
" .“ s c o re " ,1 .1 .1 .

1 . 0 . 1 0 0 . 1 . 0 } .

1 . 0 . 1 0 0 . 1 . 0 } .

1 . 0 . 1 0 0 . 1 . 0 } .

. 1.1 1 . 0 . 1 0 0 . 1 .0 } .

1 . 0 . 1 0 0 . 1 .0 } .

1 . 0 . 1 0 0 . 1 . 0 } .

1. 1 . 1 . 0 . 1 0 0 . 1 . 0 } } ;

A T T R  fa r * (a ttrn o d e [A T T R M A X ]) ;

ex te rn  w in  fu llte x t.b o a rd te x t. fu llte x t;
e x te rn  in t bu ff_ key ;
ex te rn  in t N p ro je c t;
e x te rn  s tru c t PRJ fa r  *p ro je c t[ ] ;

w in  a ttr l is t te x t= {4 9 .4 .79 ,23 . W H IT E .B LU E . F A LS E .0, R E D };
w in  d o c t e x t= {2 .5 .4 7 .2 3 .W H ITE . BLUE , F A LS E .0. R E D };
w in  a ttrp o p te x t= {1 0.10 ,60 .21 .W H IT E ,B LU E ,F A LS E , 1 .W H ITE };

in t N a ttra v i=0 ;
in t N a ttrs e le c t= A T T R F IX ;

in t use rd f=1  ; 
in t l in e l ;
in t a ttr in d e x [A T T R M A X ];7...........;............../
m akea ttrn od e ()
{
fo r { i= 0 ; i< A T T R F IX : i + +)

{
a ttrn o d e [ i]= & a ttr ib u te [ i] ;
}

N a ttra v i^A T T R F lX ;
}
ex te rn  A S S T  * a ss tg b ;

in t a ttrw rrte rO
{
in t attr=1 ะ 
in t o ld a ttr ; 
in t c o l[ ]= {4 8 } ;
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in t Iine1=1 ; 
in t N lin e = 19 ;
A S S T  a ss t2 3 00 []= {{3 ,1  .“ E N T E R -to g g le  S E L E C T /D E S E L E C T  F 2 - in p u t d e ta il F10- 
m a inm enu  "},

{1 .2 301 ,"*},
{0 ,2 3 02 ,“ IN S - in s e r t D E L -d e le te * } } :

say (“A T T R IB U T E  S E L E C T IO N . 'E S C -p re v io u s  F2  con tin ue *,*C U M A U M *);
boxc l r(& b o a rd te x t)  :
c o lum n (& boa rd te x t,1  ,c o l) ;
speak (59 ,1  .“A T T R IB U T E *);
s p e a k (2 0 .1 ,“D E TA IL ");
s p e a k (1 .2 .“A T T R IB U T E  :“);

re fresha ttr(1  .N lin e );  
h ilia ttr (1 .1 ) ;
a ss is t(a ss t2300 .1  ,& b o a rd te x t) ; 
d o cw r ite r (a ttr ) ;
/ * * * * * * * * * *  e n try  * /  
w h i!e (T R U E )

{
o ld a ttr= a ttr ;
sw itc h (g e tk e y ( ) ) {

ca se  UP  : a ttr - - ;b re a k ;
ca se  DO W N  ; a ttr ++; b reak ;
ca se  H O M E  ; a ttr= 1 ; b reak ;
ca se  EN D  : a ttr= N a ttra v i; b rea k ;
case  y  ;
c a se  'X 1 ;
ca se  SPACE ;
case  R E T  ; a ttrn o d e [a ttr -1 ]-> u s e  = !a ttrn o d e [a ttr -1 ]-> u se ;

s p e a k (5 1 .a ttr - l in e 1 + 2 .a ttrn o d e (a ttr -1 ]-> u s e  ? “X “ ; “
■ ฯ:

b reak ;

ca se  IN S  : if  ( in se rta ttr(a ttr-1  ) ) re fre s h a tt r ( l in e 1 ,N lm e + lin e 1 -1 ) :
b reak ;

ca se  D E L ; if  ( d e la ttr (a ttr -1  ) ) re fre s h a tt r ( l in e 1 .N lin e + lin e 1 -1 ) ;
b reak ;

ca se  F2 ; if (a ttr< = A T T R F lX ) a ttrp o p te x t.w b t= 1 4 ;
e ls e  a ttrp o p te x t.w b t= 2 0 ; / *  c h a ng e  s iz e

p o pup  w in d o w  */
a ttrp o p (a ttr ) ;
tx (& b oa rd te x t) :
b reak ;

c a s e F 1 0 ;  m akeusea ttrQ ;
if(n e w p ro g ra m ())

{
e n da ttr() ;
re tu rn ;
}

e ls e  tx (& b o a rd te x t) ;  
b reak ;

}
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ad jus t2 (1  .N a ttra v i.& a ttr);  
if (s c ro llp a g e (& lin e 1  ,line1 +N lin e -1  ,a ttr)) 

re fre sh a ttr( lin e 1  ,N lin e + lin e 1 -1 ) ;

/*  if(a ttr  < lin e 1 )
{
I in e 1= a ttr ;
re fre s h a ttr  ( l in e l .N iin e );
}

if(a ttr  > lin e1  + N lin e -2 )
{
I in e 1= a ttr-N lin e + 1  ; 
re fre s h a ttr  ( l in e l .N iin e );
}

.f(a ttr < l in e l J! a ttr > l in e l + N iin e  -1 )
{
l in e l =  a ttr;
re fre sh a ttr( lin e 1  .N iin e );
}

ฯ
h ilia tt r (o ld a ttr ,o ld a ttr - lin e 1  +1 ,0); 
h ilia ttr (a ttr ,a ttr - lin e 1  +1.1 ); 
d o cw r ite r (a ttr ) ;
a s s is t(a s s t2 3 0 0 ,a ttr  < A T T R F IX  ? 1 ;0 ,& b o a rd te x t);
}

}
^** ********  * * *** *** **** **  *^
in t s c ro llp a g e ( in t * lin e F .in t l in e L .in t lin e N )
{
if ( l in e N < * lin e F )

{
* lin e F = lin e N ;  
re tu rn  TR U E ;
}

if ( lin e N > lin e L )
{
* l in e F + = lin e N - lin e L ;  
re tu rn  TR U E ;
>

re tu rn  FALSE ;
}
/ .................. *****............... /
re fre s h a ttr ( in t l in e l . in t  lin e L )
{
in t i;
tx c lr(& a ttr lis tte x t) ;
tx (& b ca rd te x t) ;
fc r( i= lin e 1  ; i< = lin e L  &&  i <=  N a ttra v i ;i++ )

{
g o to xy (5 0 .2 + i- lin e 1  );
c p r in t f ( '[% T s ] % ร ’ ,a ttrn o d e [i-1  ]-> u se  ? "X " ะ ■ ■ ,a ttrn a d e [i-1 ]-> n a m e );
}



า 36
}
/*******.........
enda ttr()
{
anaca lc () :
}y . ......................................................... . . . y
h ilia tt r ( in t a ttr . in t a t lin e . in t h i)
{
if(h i) tx in v (& bo a rd te x t) ;
speak (54 ,1  + a t lin e ,a ttrn o d e [a ttr -1 ]-> n a m e );  
if(h i)

{
tx c o lo r(& b o a rd te x t) ;
g o to xy (1 5 .2 ); c p r in t f( "% -2 5 s ’ .a ttrn o de [a ttr-1  ]-> nam e );
}

}

y . . . . . . . . . . . . . . . . . . . . . . . . . . /
a ttrp o p ( in t a ttr)

S S ^ N U U :
A T T R  a ttrbu ff;
A S S T  a ss t2 320 []= {{7 ,1  ,"F 2 -A ttr ib u te  S e le c t io n  M enu ; ■ }.

{1 .2 3 2 1 .- ’ }.
{2 .2 3 2 2 .'In p u t U n it D e s c r ip t io n " ) .
{3 .2 3 2 3 ," In p u t M ax im um  V a lu e *}.
{4 .2 3 24 .‘ ln p u t M in im um  V a lu e ’ }. 
{5 .2325^ ‘ E N T E R - to g g ie  M IN IM IZ E /M A X IM IZ E ’ }. 
{6 .2 3 26 .■ พr ite  y o u r A ttr ib u te  D e s c r ip t io n " } } ;

/ * * *  back  up a ttr va lu e  ’ * * * /  
m e m m o ve (& a ttrb u ff.a ttrn o d e [x ],s iz e o f(A T T R )) ;

if( te x tm a llo c (& a ttrp o p te x t.b in ) != F A L S E )
{
b o xc lr(& a ttrp o p te x t) ;
speak (2 .1  ."A T T R IB U T E  ;■ ): h ilia tt rp o p (& a tt rb u ff .1 ,1 ):
s p e a k (2 .2 ."U N IT  ;ๆ;
s p e a k (2 .3 .‘ M AX IM U M ");
sp eak (2 ,4 ,"M IN IM U M ").
s p e a k (2 .5 ."O B JE C T IV E  ;’ );
if(a ttr> A T T R F IX ) s p e a k (1 0 .e .’ D E S C R IP T IO N  ; ( M AX  5 U N E  )•);

fo r ( i= 2 ; i< = 1 0 && (a ttr > A T T R F IX  lî i< =  5 );i + +) 
h ilia tt rp o p (& a ttrb u ff . i.û ) ;

a ss is t(a ss t2320 ,1  ,& a ttrp o p te x t) ;
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w h ile fT R U E )

{
o ldy=y ; 
g k -g e tk e y ( ) :  
sw itc h  (y) {
ca se  1 : if(s tr in g (g k )  & &  la ttrb u ff. f ix )

{
b u ff_ ke y= gk :
e d its tr in g (a ttrb u ff.n a m e ,1 5 ,y .2 6 ." ’ );
}

b rea k ;
ca se  2 ; if(a ttrb u ff.u n itc h a n g e  & &  s tr in g (g k ) )

{
b u ff_ ke y= gk ;
e d its tn n g (a ttrb u ff .u n it.1 5 ,y .6 ,““ );
}

b rea k ;

case  3 ; if(d e c im a l(g k ))
{
f lo a t v .m a x :=9999999 .0 ; 
b u ff_ ke y= gk ;
g e tflo a t(& v .& m ax .2 5 .y .1 0); 
a ttrb u ff. low e r= v ;
}

b rea k ;
ca se  4 : if(d e c im a l(g k ))

{
f lo a t v .m ax=9999999 .0 ; 
bu ff_ ke y= gk ;
g e tf lo a t(& v .& m ax ,2 5 .y ,1 0); 
a ttrb u ff.u p p e r= v ;
}

b rea k ;
case  6; 
case  7; 
ca se  8: 
ca se  9;
case  10: if (s tr in g (g k ) )

{
b u ff_ ke y= gk ;
e d its tr in g (a ttrb u ff .d o c (y -6 j,2 ,y + 1 ,45 ,’ ” );
}
b rea k :

}
sw itc h  (gk)

{
case  UP  : y—; b rea k ; 
ca se  TA B :
ca se  DO W N  : y + + ; b re a k ;

ca se  R E T  : a t trb u ff.p o s it iv e = la ttrb u ff.p o s it iv e ; b rea k ;

/ ca se  L E F T  : i f ( y = 5  & &  a ttrb u ff.p o s it iv e )  a ttrb u ff.p o s it iv e ^O ;
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b rea k ;

case  R IG H T : if(y= = 5  &&  la ttrb u ff.p o s it iv e ) a ttrb u ff.p o s it iv e = 1  ;
b reak :

7  ca se  F2 ะ e n d a ttrp o p (& a ttrb u ff.a ttr ) :
p u sh d o w n (& a ttrp o p te x t,*b in ) ;
re tu rn ;

}
ad jus t(1  ,x < A T T R F IX  ? 5:1 o.&y); 
h ilia ttrp o p (& a ttrb u ff,o ld y .O ); 
h ilia ttrp o p (& a ttrb u ff,y ,1  ): 
a ss is t(a s s t2 3 2 0 ,m in (y .6 ),& a ttrp o p te x t) ;
}

}
}y * *** *** **** *** *** *** ^
e n d a ttrp o p (A T T R  fa r * a ttrb u ff. in t a ttr)
{
in t x=a ttr-1  ,j;
f lo a t *bu ff; /*  sh o ld  be  re v is  la te r  * /  
if (a ttrb u ff-> lo w e r != a ttrn o d e [x ]-> lo w e r Jj

a ttrb u ff-> u p p e r !=  a t t rn o d e [x ]-> u p p e r  JJ 
a ttrb u ff-> p o s it iv e  != a ttrn o d e [x ]-> p o s it iv e  [J 
s trn cm p (a ttrb u ff-> u n it,a t trn o d e [x ]-> u n it ,6 )  != 0 JJ 
s trn cm p (a ttrb u ff-> n a m e ,a ttrn o d e [x ]-> n a m e .2 5 ) != 0 )
{
m e m m o ve (a ttrn o d e [x ].a t trb u ff,s iz e o f(A T T R ));

/*  re s e t v a lu e  *! 
fo r ( j= 0 ; j< N p ro je c t ; j+ + )

{
b u ff= & p ro je c t[ j]-> s c x )re [a t tr in d e x [x ]] ;
m a x flo a t(b u ff.b u ff .& a ttrn o d e [x ]-> lo w e r) ;
m in f lo a t(b u ff .b u ff.& a ttrn o d e [x ]-> u p p e r) ;
}

a ttrn o d e [x j-> ty p e = 0 ;
a ttrn o d e [x ]-> u t ilc h a n g e = 0 ;
if(a ttrn o d e [x ]-> u s e )

a naca lc ();
}

cha r * p o s it iv e []= { “ M IN IM IZ E * ."M A X IM IZ E '} ;

/**************.........../
h ilia tt rp o p (A T T R  fa r * a ttrb u ff. in t y . in t h i)
{
if(h i) tx in v (& a ttrp o p te x t) ;  
sw itch  (y)

{
case  1: sp e a k (1 5 .1 .a ttrb u ff-> n a m e ): b re a k ; 
ca se  2: sp e a k (1 5 ,2 .a ttrb u ff-> u n it) :

tx co  I ๐ r ( & a tt r po  p te x t) ;

g o to x y (1 5 .3 ); c p r in d ( ’ % 5 ร =■ 1a ttrb u ff-> un it) :



go to xy (1 5 ,4 ); c p r in t f( *% 5 ร = * .a ttrb u ff-> un it) ; 
b reak :

ca se  3: g o to xy (25 .3 ); T p r in t f (& a tt rb u ff -> lo w e r ) ; b reak ; 
ca se  4: g o to xy (25 ,4 ); T p r in t f(& a tt rb u ff -> u p p e r ) ; b reak ;

ca se  5: s p e a k (1 5 .5 ,p o s it iv e [a t trb u ff-> p o s it iv e ]) ; 
tx c o lo r (& a ttrp o p te x t) ;
s p e a k (2 5 .5 .a t trb u ff-> p o s it iv e  ? "M O R E  IS  B E T T E R ':  

"LE S S  IS B E T T E R ') ;
b reak ;

/*  ca se  5: s p e a k (a ttrb u ff-> p o s it iv e  ? 21 :ไ า ,5.*x*);
tx c o lo r (& a ttrp o p te x t) ; 
s p e a k (a ttrb u ff-> p o s it iv e  ? 11 : 21 ,5 ," " ); 
b rea k ;

*/
ca se  6: 
ca se  7: 
ca se  8: 
ca se  9:
case  10: speak (2 ,y+1  ,a ttrb u ff-> d o c [y -6 ]) ; b rea k :

}
if (h i) tx c c lo r(& a ttrp o p te x t) ;
}

า 39

/ * * * ....................." * * " * " " * * * * /
d o c w r ite r ( in t a ttr)
{
in t i:
tx c lr(& d o c te x t) ;

fo r ( i= 0 ; i< 5 ;i+ + )
if(a ttr> A T T R F IX )

c p r in t f( "% s \n \r " ,a ttrn o d e [a t tr -1 ]-> d o c [i]) ;
' e ls e

c p r in t f( "% ร",a t trn o d e [a ttr -1 ]-> d a c [i]= = N U L L  ? ■ *: a ttrn o d e [a ttr -1 ]-
> d o c [ i] ) ;
tx (& b o a rd te x t) ;
}

/*a t tr f ix d o c ( )
{
fo r( i= 0 ; i< A T T R F IX :i+ + )

a ttrd o c a llo c (a ttrn o d e [ i]) ;
} V
/ * " * * * * * “ ..........................* * /
vo id  fa r * a ttrd o c a llo c (A T T R  fa r * a ttrp )
{
in t i;
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vo id  fa r * (d o cbu ff[5 )); 
fo r( i= 0 ; i< 5 ;i+ + )

{
a ttrp -> d o c [i]= (c h a r fa r * ) fa rc a llo c (1 .46); 
tr im (a ttrp -> d o c [ i].4 5 ) :
}

re tu rn  do cbu ff;
}
/**................ '*“ *"**/
a ttrc lr ( in t x)
{
a ttrd o c c lr (x ) ;
fa r fre e (a ttrn o d e [x ]) ;
a ttrn o d e [x ]= N U LL ;
}
/*************.........**/
a ttrd o c c lr ( in t x)
{
in t i;
fo r  ( i= 0 ;i< 5 ;i+ + )

■ {
fa r fre e (a ttrn o d e [x ]-> d o c [ i]) ;
a ttrn o d e [x ]-> d o c [i]= N U L L ;
}

}
/ ............
m akeusea ttr()
{
in t i, j= 0 ;
fo r ( i= 0 ;i< N a ttra v i: i ++)

{
if( !a tt rn o d e [i]-> u s e ) co n tin u e ;
u s e a ttr [ j]= a ttrn o d e [ i] :
a ttr in d e x [j]= i;
i++:
}

N a ttrs e le c t= j;
}
/ ......................... ..... ................. * * * /
in t in ita ttr ( in t x)
{  ______ ______
a ttrn o d e  [x ] =  (A T T R  fa r *) fa rc a llo c (  1 .s iz e o f(A T T R ) ) ;
a ttrd o ca llo c (a ttrn o d e (x ]) ;
}

in t in s e rta t tr ( in t x)
{
A T T R  fa r * buff;
if( X < A T T R F IX  -1 j! N a ttrav i >=  A T T R M A X  ) re tu rn  FA LS E  :
if( ( bu ff=  (A T T R  fa r *) fa rc a llo c (  1 .s iz e o f(A T T R ) ) ) = N U L L )  re tu rn  FALSE ;
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m e m m o ve (& a ttrn o d e [x + 2 ].& a ttrn o d e [x + 1 ].(N a ttra v i-x -1 )*s iz e o f(A T T R  fa r  *));

/ * * *  s e t * * * /
a ttrn o d e [x + 1 ]= (A T T R  fa r  *) bu ff;

/ * * *  m ove  va lu e  in p ro je c t * * * /  
fo r ( i= 0 ; i< N p ro je c t ; i + +)

{
m e m m o ve (& p ro je c t[ i] -> s c o re [x + 2 ].& p ro je c t[ i] -> s c o re [x + 1 ]. (N a t tra v i-x -

1 )*s iz e o f( f lo a t)) ;
p ro je c t[ i]-> s c o re [x + 1  ]=0 ;
m e m m o v e (& p ro je c t[ i] -> u t il[x + 2 ] .& p ro je c t[ i] -> u til[x + 1 ] ,(N a ttra v i-x -1 ) *s iz e o f( f lo a t) ) ; 
p ro je c t[ i]-> u til[x + 1  ]=0 ;
}

/* * *  c h ange  a ttr in d e x  * * * /
N a ttrav i ++; 
m akeusea ttr() ;

/ * * *  d e fa u lt * * / 
i f(u se rd f= = 9 9 ) u se rd f=0 ,
s p r in t f(a ttrn o d e [x + 1 ]-> n a m e ,'% -2 2 s  % 2 d ‘ .■ บรE R  D E F IN E *,u se rd f+ + );
s trc p y (a ttrn o d e [x + 1 ]-> u n it . 's c o re " ) ;
a ttrd o ca llo c (a ttrn o d e [x+ 1  ]);
a ttrnode [x+1  ]-> fix= 0 ;
a ttrnode [x+1  ]-> u n itc h a n g e= T R U E ;
a ttrnode [x+1  ]-> lo w e r= 0 ;
a ttrn o d e [x+ 1 ]-> u p p e r= 1 0 0 ;
a ttrnode [x+1  ]-> p o s itiv e = 1  ;
re tu rn  TR U E ;
}/***•................ “ •****/
in t d e la t t r ( in t x)
{
if( X <  A T T R F IX  ) re tu rn  FALSE ;

a ttrd o cc lr (x );

fa r fre e (a ttrn o d e [x ]) ;
m e m m o ve (& a ttrn o d e [x ],& a ttrn o d e [x + 1 ].(N a ttra v i-x -1 ) * s iz e a f(A T T R  fa r *));

a ttrn o de [N a ttra v i-1  ]=N U LL ;

/* * *  m ove  va lu e  in p ro je c t * * * /  
fo r ( i= 0 ; i< N p ro je c t ; i+ +)

{
m e m m o ve (& p ro je c t[ i] -> s c o re [x ].& p ro je c t[ i] -> s c o re [x + 1  ].(N a ttra v i-x -  

1 ) *s iz e o f( f lo a t) ) ;
m e m m o v e (& p ro je c t[ i] -> u t il[x ] .& p ro je c t [ i] -> u t il[x + 1 ]. (N a t tra v i-x -  

า )*ร iz e o f( f lo a t)) ;
}
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/ * * *  c h ange  a ttr in d e x  * * * /  
N a ttra v i—: 
m akeusea ttrQ ; 

re tu rn  T R U E :
}

/ * * * * * * * * * * ..............
a ttrd o c ()
{
F ILE  *fp;
ch a r fa r * d o cbu ff; 
cha r * m ark ; 
in t d o c s iz e .s ta c k :  
in t i. t im e s .j;
i f ( (d o c b u ff = fa rc a llo c  (1 ,4 6 *15 )) != N U LL )

{
if ( ( fp = fo p e n ( ‘ c u m a um .d o c - .’ r b ') )  != N U LL)

{
fo r ( i= 0 ; i< A T T R F IX  && I fe o f ( fp ) : i+ + )

{
s ta c k = fre a d (d o c b u ff.1 .4 6 *1 5 ,fp ); 
i f(s ta c k > = 4 6 *1 5) s ta ck= 46 *1 5 ; 
d o cb u ff[s ta c k -1 ]= 0 : /*  m ake  n u ll- te rm in a te  * /
m a rk = s trs tr (d o c b u ff,” (S)‘ ); / ‘ m a rk  d o cum e n t* /  
s trn cp y (m a rk ,* \O M  ); 
d o c s iz e = s tr le n  (d o cb u ff) :  
t im e s= 0 .5 + d o c s iz e /(4 6 *3 ) ;  
fo r ( j= 0 : j< 5  &&  j < =  tim e s :j+ + )

{
a ttr ib u te ^ ] .d o c [ j]= fa rc a llo c (1 .46*3+1 ); 
t r im (a t tr ib u te [ i] .d o c [ j] ,4 6 *3 ) ;

s t rn c p y (a ttr ib u te [ i] .d o c [ j] .& d o c b u ff [ j*4 6 *3 ].m in (4 6 *3 .s tr le n (
& d o c b u ff [ j*4 6 *3 ]) ) ) ;

}
/ *  a t tr ib u te [ i] .d o c [0 ]= fa rm a llo c (d o c s iz e ) .  

s trc p y (a ttr ib u te [ i] .d o c [O l.d o c b u ff) : */
fs e e k ( fp .(4 6 *1 5 -d o c s iz e -1  + s ta ck -4 6 *1 5 )* -1 ,S E E K _C U R );
}

fc lo s e ( fp ) :
}

fa r fre e (d o c b u ff) ;
}

}
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# in c lu d e  "c ; \b c \d a ta \ in c lu d e .h “ 
♦ include “c :\b c \d a ta \d e fin e 2 .h "  
♦ include < c ;\b c \d a ta \e x te rn .h >
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e x te rn  w in  fu llte x t, fu ilte x t2 ; 
s tru c t BAR  a ttrb a r; 
ch a r le g e n d []= {*s c o re " } ;

/ * * “  4 4 4444444444444444444444444  * * * * * * * * * * * * * * /  
a ttrs c a le ()
{
in t i;
A S S T  a s s t2 4 0 0 []= { {1 ,2411 .“U se  \x1 B\x1 A  to  w e ig h t A ttr ib u te ; F 10 -M a in  m enu *}}

fo r ( i= 0 ; i< N a tt rs e le c t ; i+ + )
{
a ttrb a r .n a m e [i]= u s e a ttr [ i] -> n a m e ;
a ttrb a r .v a lu e [ i]= & u s e a ttr [ i] -> s c a lin g ;
}

a ttrb a r. A ll re c = N a ttrs e le c t;
a ttrb a r .N re c o rd = m in (1  ธ .N a ttrs e le c t) ;
a ttrb a r.m in= 0 ;
a ttrb a r.m ax=100 ;
a ttrb a r. n am es ize= 25 ;
a ttrb a r .d e c im a l= F A L S E ;
a ttrb a r. Ie g e n d = le g e n d ;

/****/
tx c lr(& fu llte x t2 ) ;
s a y (“A T T R IB U T E  W E IG H T lN G *.*E S C -p re v io u s  F 2 -c o n t in u e “ ,“C U M A U M “ ); 
a ss is t(a ss t2 400 .1  ,& fu llte x t) ; 
sw itc h  (b a rw r ite r (& a ttrb a r) )

{
ca se  F10 : if(n ew p ro g ra m Q )

{
enda ttr4 () ;
re tu rn ;
}

ass is t(a ss t2 400 ,1  ,& fu llte x t) ;
}

}/**....... ***/
a ttrs c a lin g (s tru c t BAR  ‘ s tr ip )
{
in t i;
fo r ( i= 0 ; i< N a tt rs e le c t ; i+ + )

u s e a ttr { i]-> s c a lin g = *s tr ip -> v a lu e [i] ;
}/“ “ “ “ “ /
a ttrra tio ()
{
in t i;



f lo a t sum =0 ;
fo r ( i= 0 :i< N a ttrs e le c t: i+ + )

s u m + = u se a ttr [ i]-> s c a lin g ;  
fo r ( i= 0 ; i< N a ttrs e le c t: i ++)

if ( s u m = 0 )u s e a t t r [ i ] -> ra t io = 1 /N a t t r s e le c t :  
e ls e  u s e a t tr [ i] -> ra t io = u s e a t tr [ i] -> s c a lin g /s u

}/**'*....... *..........•*****•*/
enda ttr4 ()
{
a ttrs c a lin g (& a ttrb a r) ;
a ttr ra tio () ;
a na ca lc () ;
}



โปรแกรม BÜARD.C
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l in c lu d e  "c :\b c \d a ta \ in c lu d e .h "
ch a r *c a s h la b e l[ ]= {* IN V E S T M E N T  1 C A P ITA L IZE D ".
‘ E q u ip m e n t cos t",
“A c c e s s o r ie s . to o lin g  cost",
"O the r".
T O T A L  ca p ita l in ves tm en t",
" In ve s tm en t ta x  c re d it (% )".
" In ve s tm en t ta x  c re d it" .
■ INVESTMENT . E X P E N D E D ".
"E n g in e e r in g " .
" In s ta lla t io n " .
"S ta rtu p ".
"O the r".
T o ta l  e xp e n d e d  In ves tm en t",
T o ta l  in ves t, a fte r c re d it" ,
■ OPERATING SAV IN G S  (C O S T S )".
"D ire c t L a b o r sav ings ",
‘ In d ire c t L a bo r sav ings ",
“ In ven to ry  s a v in g s '.
"M a in te n an ce  sa v in g s ",
"O th e r s a v in g s ” .
"O th e r co s ts ".
T o ta l  o p e ra tin g  sav ing ",
"A N A LYS IS ",
"D e p re c ia t io n * .
“ N e t b e fo re  ta x  sa v in g ",
"N e t a fte r ta x  sa v in g  ra te% ",
"N e t a fte r ta x  cash  sav ing ".
"N e t a fte r ta x  cash  f lo w "} ;

w in  b o a rd te x t= {2 .3 .79 .23 .W H IT E .B LU E .F A LS E .0 .R E D };
w in  ca sh te x t= {2 .5 ,7 9 .2 3 .W H IT E ,B LU E .F A LS E .0 ,R E D };
ex te rn  in t hu ff_key ;
ex te rn  w in  fu llte x t;
e x te rn  in t N p ro je c t;
e x te rn  ch a r *p e r io d [2 ];
in t s ta r tb o a rd f ie ld [2 ]= {0 .8 } ;
in t s ta r tc f ie ld [2 j= {0 ,4 } ;
in t p ro je c tN O ;
in t b o a rdN O = 1 ;
in t s ta rtyea r;
in t cu ryea r;
in t c u rv lin e ;
in t N v a lid lin e f]= {8 ,8 } ;
in t N v a lid c iin e []= {4 .4 } ;
in t v a lid c lin e [] [5 ]- { {5 .7 .1 5 .1 6 } ,{8 .1 2 .1 4 ,1 5 }}: 
in t v a lid l in e [] [1 0 ]= {

{2 .3 ,4 .ธ .11 .1 2 .1 3 ,14 .0 ,0 }. 
{2 .3 .4  5 .6 .7 .1 1 .1 3 .0 .0 }
}:

w in  d e s te x t= {2 .3 ,34 .23 .W H IT E .B LU E .F A LS E .0 ,R E D };

s tru c t PRJ fa r *p ro je c t[P R O JE C T M A X ];



struct PRJ projectdemo{1 ̂ { { ’ ALTERNATIVE NO. 1 “}};

7. . . . . . . . . . . . . . . . . . . . . . .  . 7
p ro je c ta llo c ( )
{
fc r( i= 0 ;i< P R O JE C T M A X ;i+ + )

{
p ro je c t[ i]= fa rc a llo c (1  ,s iz e o f(s tru c t P R J)): 
tr im (p ro je c t[ i] -> n a m e .n a m e le n g th -1  ):
}

}
7. . . . . . . . . . . . . . . . . . . . . . . . 7
d em o ()
{
in t i;
fo r( i= 0 :i< 1  ;i ++)
m e m c p y (p ro je c t [ i] .& p ro je c td e m o [i] .s iz e o f(s tru c t P R J)):
re ca !c a ll( ) ; / * * * * ’ /
c h e ck la s tye a r() :
m one tca lc () ;
m a keusea ttr() :
a ttr ra tio () ;
a na ca lc () :
}7. . . . . . . . . . . . . . . . . . . . . . . . 7

b o a rd w r ite r( )
{
in t c o lU = {3 6 .4 7 .5 8 .6 9 }.rw []= {2 } :
in t n co l=4 ;
in t o ld b o a rd N O = -1  ;
w in  d e s c te x t= {2 ,5 .35 .23 ,W H IT E .B LU E .F A LS E .0 .R ED ); 
p ro je c tN O =1  : 
s ta rtyea r=1  : 
cu rye a r= cu rv lin e = 1  ;
if (p ro je c tN O > N p ro je c t)  p ro je c tN O = N p ro je c t;
say (C A S H  FLOW * *F10 -m enu  E S C -a lte rn a tiv e s ’ .’ C U M A U M ’ );
w h ile  (TR U E )

{
if(b o a rd N O != o ld b o a rd N O ) / *  fo r  n e w bo a rd  * /

{
if (o ld b o a rd N O  != -2 ) /*  fo r  f ir s t  tim e  */

{
boxc l r(&  b o a rd te x t) ;
re fre sh p r jQ ; /*  re w r ite  a ttr ib u te 's  nam e  
row (& b oa rd te x t. า ,rw ); 
c o lu m n (& ca sh te x t.n c o l.c c l) :
}

txc l r(& desc te x t); 
i f(b o a rdN O = = 1 ) b o a rd 1 () ; 
e ls e  boa rd 2 () : 
o ld  bo a rd  NO = boa rd  NO :
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tx ( ic a s h te x t ) ;
>

re fre shd a ta () ; 
ca lcd ïsp la yO ; 
i f ( f ie ld e n t r y ( ) = F 1 0)

if(n e w p rc g ra m ()= = T R U E )
{
endca sh flow Q ;
re tu rn :
}

e ls e  tx (& cash  tex t);
}

}/*.........*“ **“ *” **/

b o a rd l () /*  can c o n c is e  */
{
g o to x y (1 ,1 );
c p r in t f( ’ % -2 7 s \n \r ,\c a s h  la b e l [0 ]); 
cp rin tf("...1  ) % -2 7 s \n \r ” ,c a sh la be l[1  ]); 
c p r in t f f"  .2) % -2 7 s \n \r \c a s h la b e l[2 ] j ;  
c p r in t f( ‘ ...3 ) % -2 7 s W .c a s h la b e l[3 ] ) ;  
cp r in t f( - ** % -2 7 s \n \r \c a s h  la b e l [4 ]); 
c p r in t f( ’ ...4) % -2 7 ร\n \r " .c a s h la b e l[5 ]) ;  
c p r in tfC **  % -27  ร \n \r \n \ r \n \r “ . cash la b e l [6 ]); 
cp r in tf(*  % -2 7 s \n \r* ,c a s h la b e l[7 ]) ;  
cp r in t f( ‘ ...5) % -2 7 ร\n \fJ'.c a s h la b e l[8 ]) ;  
c p r in t f ( \  6) % -2 7 s \n \r * .c a s h la b e l[9 ]) ;  
cp r in tf(" . ..7 ) % -2 7 ร\n \r ',c a s h la b e l[1 0 ]); 
c p r in t f j-  8) • /o ^ s X n V r '.c a s h la b e in  1 ]): 
cp r in t fC * *  % -2 7 s \n \r* . cash la b e l [12 ]): 
cp r in tf(* .. .% -2 7  ร\n \r" .ca sh  la b e l [13 ]);
}
/ * ” * .............................................” * /
boa rd 2 ()
{
g o to x y (1 ,1 );
c p r in tî(  % -2 7 s \n \r* ,ca sh  la b e l [14 ]); 
cp r in tf(* .. 9) % -2 7 s \n \r \c a s h la b e l[1 5 ] ) ;  
cp r in t f( " . .1 0) % -2 7 s \n \r* ,c a sh la b e l[1  ธ ]); 
c p n n t f ( \ . 1 1) % -2 7 s \n \r" .c a sh  la b e l [17 ]); 
cp r in tf(* ..1 2) % -27  ร\n \r * .c a s h la b e l[1 8 ]); 
cp r in t f( ’ ..13) % -27  ร\n \r * ,c a s h la b e l[1 9 ]): 
cp r in t f( ’ ..14) % -2 7 s \n \r* .c a sh la b e ![2 0 ]) :  
c p r in t f( *% -2 7 s \n \r \n \r* .c a s h la b e l[2 1 ]) ; 
c p r in t f( '% -2 7  ร\n \r * ,c a s h la b e l[2 2 ]) :  
c p r in t f( " . .% -2 7 s \n \r '.c a s h la b e l[2 3 ]) ;  
cp r in t f( “ - .% -2 7 s \n \r* .c a sh la b e l[2 4 ]) ;  
c p r in tf( " . .% -2 7 s \n \r* ,c a s h la b e l[2 5 ]) ;  
cp r in tf(* ..% -2 7  ร\n \r \n \ r ” . cash la b e l [26 ]); 
cp r in tf( " . .% -2 7  ร\n \r* .c a s h la b e l[2 7 ]) ;
}/********************̂
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re fre s h d a ta ()
{
in t i.j;
fc r ( i= 0 : i< 4 ;i+ + )

{
g o to x y (c e llN O ( i+ 1 )+ 1 .1);
c p r in tf(*% -5 s  % 2 d ‘ ,p e r io d [p ro je c t [p ro je c tN O -1 ]-> p e r io d ],s ta r ty e a r+ i-1  ); 
fo r ( j= 0 ; j< N v a lid lin e [b o a rd N O -1 ] ; j+ + )

{
g o to x y (c e llN O ( i + 1 ) ,v a ! id l in e [b o a rd N O -1 ] [ j] ) ;
T  p r in tf (& p ro je c t[p ro je c tN O -1  ]-> v a lu e [s ta rty e a r-  

1 + i ] [ j+ s ta r tb o a rd f ie ld [b o a rd N O -1  ]]);
/ *  c p r in t f( ,’% 1 0 .2 f\p ro je c t[p ro je c tN O -1  ]-> v a lu e [s ta rty e a r-
1 + i] [ j+ s ta r tb o a rd f ie ld [b o a rd N O -1  ]]);
*/ }

}
ca lcd isp la yQ ;
}
/***.............. *...................../
in t c e llN O ( in t ye a r)
{
re tu rn  (3 6 + (year-1 ) * 1 1 );
}/****"'**....... *’****” /
in t f ie ld e n tryO
{
in t gk ;
in t o ld c u rv lin e ;  
in t o ld c u ry e a r:
A S S T  a s s t2 2 1 0 [ ]= { {3 ,0 ” },

(1 ,2211 .’ E S C -A lte rn a tiv e  c h a ng e  F 10 -M a in  m enu P gD n -
c o n tin u e ’ },

(2 ,2 21 2 ,“ E S C -A lte rn a tiv e  change  F 10 -M a in  m enu P gU p -
p re v io u s ') } ;  
h ili(c u rv lin e .c u ry e a r ,1  ); 
ass is t(a ss t2 21O .b oa rdN O .& ca sh te x t) ;
พ h ile ( (g k = g e tk e y ( ) )  != F10)

{
o ld c u rv lin e = c u rv iin e ;
o ld cu ry e a r= cu ry e a r ;
if(d e c im a l(g k ))

{
f lo a t v .m ax=999999999 -0 ; 
bu ff_ ke y= gk :
g e tflo a t(& v ,& m a x ,c e llN O (cu ry e a r-s ta r ty e a r+ 1  ),

v a lid lin e [b o a rd N O -1 ][c u rv lin e -1 ],1 0 ) ; 
p ro je c t[p ro je c tN O -1  ]-> va lu e [cu rye a r-1  ] [s ta r tb o a rd f ie ld [b o a rd N O -  

1 ]+ cu rv iin e -1  ]=v;
p ro je c t[p ro je c tN O -1  ]-> ch an g e= 0 ;  
re ca lc (p ro je c tN O -1  .curyea r-1  ); 
ca lcd isp la yO ;
}
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sw itc h  ( g k)

{
/* ca se  F l :  h e lp (b o a rd N O — 1 ? *.121 " ะ *.122 ’ ): 

tx (& ca sh te x t) ;b re a k : */ 
ca se  UP  : c u rv iin e — ;b reak : 
ca se  DOW N :c u rv lin e + + ;b re a k ;  
ca se  L E F T  : c u ry e a r-- ;b re a k :  
ca se  R IG H T  ะ cu rye a r+ + ;b re a k ;  
ca se  T A B  : cu rye a r+ = 4 ;b re a k ; 
ca se  3840  : c u ry e a r-= 4 .b re a k :  
ca se  H O M E  : cu rye a r= 1 ; b rea k ; 
case  E N D  : cu rye a r= Y E A R M A X ;b re a k : 
case  P gU p  : if(b o a rd N O = = 2 )

{
boa rd  NO =1; 
re tu rn  gk;
)

b reak ;
case  PgDn : if(b o a rd N O = = 1 )

{
b o a rdN O = 2 : 
re tu rn  gk ;
}

b reak ;
case  ESC  : p ro je c tp c p ( ) ;

re fre s h d a ta () ;
}

i i(c u rv lin e < 1 ) cu rv iin e = 1 ;
e ls e  if (c u rv lin e > N va lid lin e fb o a rd N O -1  J) c u rv lin e = N v a lid lin e [b o a rd N O -1 ] ; 
if(cu rye a r< 1 ) cu rye a r= 1 ;
e ls e  if(cu rye a r> Y E A R M A X ) cu ryea r=Y E A R M A X ; 
if(c u rye a r< s ta r ty e a r |j c u ry e a r > s ta rtye a r+ 3 )

{
it(cu rye a r< s ta r ty e a r) s ta rty e a r= cu rye a r;  
e ls e  s ta rty e a r= cu rye a r-3 ; 
re fre shda ta () ;
}

e ls e  h ili(o ld c u rv iin e .o ld c u ry e a r.O ) ;  
h ili( c u rv lin e .c u ry e a r . l) ;  
ïLSsis t(asst2210. b o a rd  N O  ,& cas h tex t) ;
}

re tu rn  gk;
}
/ * * * ......................... * * * * * “ * * * • • /
h ili( in t v l in e . in t y e a r. in t hi)
{
if(h i) tx in v (& ca sh te x t);
g o to xy (ce llN O (ye a r-s ta r ty e a r+ 1  ) ,v a lid lin e [b o a rd N O -1  ][v lin e -1  ]); 
T p r in t f(& p ro je c t[p ro je c tN O -1  ]-> va lu e (yea r-1  ] [s ta r tb o a rd f ie ld [b o a rd N O -1  ]+ v lin e -1 3); 
/* c p r in t f ( ‘ % 10 .2 f“ .p ro je c t[p ro je c tN O -1  ]-> va lu e [ye a r-1  ][s ta r tb o a rd f ie ld (b o a rd N O -1  ]+ v lin e -
ฯ):
if(h i) tx co lo r(& ca sh te x t) ;
}
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T p r in t f( f lo a t *x)
{
c p r in t f( fa b s ( (d o u b le )*x )  > 999999 .99

? ( fa b s ( (d o u b le ) 'x )  > 9999999 .9  ? *% 10 .0T  : u% 10 .1 f*)  
: *% 1 0 .2 f \* x ) ;

}

w in  p ro je c tte x t= {4 0 ,10 ,67 ,15 . W H ITE , BLUE ,FALSE .O , RED }; 
m enuba r p ro je c tm enu= {2 0 ,2 ,1  .B LA C K .W H IT E .N U LL };

p ro je c tp o pO
{
cha r * (c h a rb u ff[P R O JE C T M A X ]); 
vo id  fa r  ' 'b in ^ N U L L ;

A S S T  a s s t2 3 3 0 []= { {1 .2231 ,"U se  l l- s e le c t ;  E S C -p re v io u s '} } ;  
p ro je c tm e n u .N ch o ic e = N p ro je c t;  
p ro je c tte x t.w t= 1 3 -N p ro je c t/2 ;  
p ro je c tte x t.w b t= N p ro je c t+ p ro je c tte x t.w t-1  ะ 
fo r ( i= 0 ;i< P R O JE C T M A X ;i ++)

{
c h a rb u ff [ i]= p ro je c t[ i] -> n a m e :
}

p ro je c tm e n u .c h o ic e = ch a rb u ff;
te x tm a llo c f& p ro je c tte x t.b in ) ;
if ( (c h = p o p u p (& p ro je c tte x t,& p ro je c tm e n u .le g a l.a s s t2 3 3 0 ))=:=ESC)

{
pushdow n  (& p ro je c tt e x t , 'b in ) ;
tx (& ca sh te x t);
re tu rn ;
}

e ls e  {
p u shdow n  (& p ro je c t te x t. 'b in ) ;  
tx (& ca sh te x t);
if (p ro je c tN O  != p ro je c tm e n u .b a r)

{
p ro je c tN O = p ro je c tm e n u .b a r ;  
re fresh  p r j( ) ; 
re fre shd a ta () ;
}

}
}
/ * .......................................... ... .................................................../

re c a lc ( in t p ro je c tx .in t yea rx )
{
f lo a t * c a lc b u ff= p ro je c t[p ro je c tx ]-> c a lc [y e a rx ]: / '  sh o u ld  be  c h a n g e  to  p o in te r  ' /
f lo a t *v a lu e b u ff= p ro je c t[p ro je c tx ]-> v a lu e [y e a rx ]:



c a lc b u ff[0 ]= v a lu e b u ff [0 ]+ v a lu e b u ff[1 ]+ v a lu e b u ff [2 ]; / “T o ta l cap  in v e s t* /  
ca lc b u ff[1 ]= c a !c b u ff[0 ]/1 0 0 ‘ v a lu e b u ff [3 ]: /*  in v e s tm e n t ta x  c re d it */ 
ca lc b u ff[2 ]= v a lu e b u ff [4 ]+ v a lu e b u ff[5 ]+ v a lu e b u ff [6 ]+ v a lu e b u ff[7 ] : /*  T o ta l e xp  in v e s t* / 
c a lc b u ff[3 ]= c a lc b u ff[0 ]+ c a lc b u ft [2 ]-c a lc b u ff[1 ]; /*T o ta l in ve s t a fte r c re d it * /  
c a lc b u ff[4 ]= v a lu e b u ff [8 ]+ v a lu e b u ff[9 ]+ v a lu e b u ff [1 0 ]+ v a lu e b u tf [า 1 ]+ \

v a lu e b u ff [1 2 ]-v a lu e b u ff[1 3 ]; /*T o ta l o p s  s a v in g * /

c a ic b u ff[5 ]= c a lc b u ff[4 ]-v a lu e b u ff[1 4 ]; /*N e t b e fo re  ta x  s a v in g * /
c a lc b u ff[6 ]= v a lu e b u ffn 4 ]+ c a lc b u ff[5 ] /1 0 0 * (1 0 0 -v a lu e b u ff[1 5 ]) ; /*n e t a fte r  ta x  s a v in g * / 
c a lc b u ff[7 ]= c a lc b u ff[6 ]-c a ic b u ff [3 ]; /*N e t a fte r ta x  cash  f lo w * /
}/***************/
re c a lc a lio
{
in t i.j;
fo r ( i= 0 ; i< N p ro je c t ; i+ + )

{
fo r( j= 0 ;j< Y E A R M A X ;j + + )

{
re c a lc ( i. j) ;
}

ca lcd isp la yO
{
in t i.j:
tx in v (à ca sh te x t) .
fo r ( i= 0 ; i< 4 : i+ + )

{
fo r ( j= 0 ; j< N v a lid c lin e [b o a rd N O -1 ] ; j ++)

{
g o to x y (c e llN O ( i + า ).v a lid c lin e [b o a rd N O -1 ][ j] ) ;
T  p r in tf (& p ro je c t[p ro je c tN O -1  ]-> ca lc [s ta rty e a r-1  + i] [ j+ s ta r tc f ie ld [b o a rd N O -

ท]):
}

}
tx f& ca sh te x t) ;
}
re fre shp r jO
{
tx (& b oa rd te x t) :
c p r in tfC A LT E R N A T IV E  N U M B E R  % 2d  : % 25ร, .p ro je c tN O ,p ro je c t [p ro je c tN O -1 ]-> n a m e ) : 
tx (& ca sh te x t);
}/******************/
check la s tyea rQ
{
in t i. j.p ,u se :
fo r(p = 0 ;p < N  p ro je c t; p ++ )

{
i f (p ro je c t[p ]-> c h a n g e != 0 ) co n tin u e :  
p ro je c t[p ]-> ye a ru s e= 1  ;



fo r( i=Y E A R M A X -1  น่>=๐ ;!—)
{
use=FA LSE ;
fa r ( i= 0 ;j< v a lu e s iz e ; j+ + )

if (p ro je c t[p ]-> v a lu e ( i] [ j] != 0 )
{
u se=T R U E ;
b reak ;
}

if(u se== T R U E )
{
p ro je c t[p ]-> y e a ru s e = i+ 1  ; 
b reak ;
}

}
}

}/**•*....... ***************/
e n d ca sh f!ow ()
{
ch e ck la s tye a r() ;
m one tca lcQ ;
}



โปรแกรม CUR.C



/ CURSOR.C: Cursor appearance functions */

f in c lu d e  ’ c : \b c \d a ta \ in c lu d e .h" 
ex te rn  B IO S D A TA  fa r * b io s : 
v o id  cu rson  (vo id ): 
vo id  c u rs o ff (vo id );

v o id  c u rs o ff (vo id )
{
un ion  REGS  reg ;

reg .h .ah  =  1 ;
re g .h .ch  =  b io s -> c u rs T o p  j 0x20; 
re g .h .c l =  b io s -> cu rsB o tto m :  
in t86  (0x10 . & reg , & re g ):

} /*--------------------I---- —-----
vo id  cu rson  (vo id )
{
un ion  REGS reg ;

re g .h .a h  = ไ;
re g .h .ch  = b io s -> c u rs T o p  & OxDF; 
re g .h .c l =  b io s -> cu rsB o tto m ; 
in t86  (0x10 . & re g . & re g );

) r -*/
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# ๒ e lud e  “c : \b c \d a ta \ in c lu d e .h '
v o id  b o x (w in  *x);
v o id  b o x c lr(w in  *x);
v o id  tx (w in  *x);
vo id  tx d (w in  *x);
vo id  tx c lr(w in  *x);
vo id  tx d c lr (w in  *x):
vo id  in vd i (w in  ‘ x .c h a r *ax);
vo id  s p e a k ( in t x . in t y .c h a r ‘ ร);
cha r * fu ll l in e (c h a r  *.in t);
vo id  p u tc e n te r(c h a r ‘ l in e , in t s t . in t en );

/ ‘ v o id  ‘ b in ;* /  
ex te rn  ch a r lin e b in [8 0 ];  
ex te rn  in t g k ,b u ff_ key ; 
ex te rn  w in  h e adw in ; 
in t te x t le n g h t(w in  *pw in )
{
re tu rn  (p w in -> w r-p w in -> w l+ 1 );
}
in t te x th ie g h t(w in  *pw in )
{
re tu rn  ( pw in -> w b t-p w in -> w t+ 1  );
}̂

******************^

in t ie g a lc h e c k ( in t le g a i[ ] , in t  a rg )
{
in t i;
fo r( i= 0 ;te g a l[ i] != 0 ; i+ + )

if ( le g a l[ i]= = a rg )  re tu rn  TR U E : 
re tu rn  FALSE ;
} pGpUp •/
in t p o p u p (w in  *p w in ,m e n u b a r ‘ pm en u .in t le g a l[ ] .A S S T  * ass t)
{
in t h.l; 
in t gk; 
in t lineF=1  ะ
in t o ld b a r= p m e nu -> b a r;
b o xc lr(p w in );
l= te x tle n g h t(p w in )-2 ;
h = te x th ie g h t(pw in );
re fre s h p o p u p (p w in .p m e n u .lin e F .I) ;
h iiip a p u p (p w in .pm e n u ,1  ,pm enu -> ba r,l,1  ):
a s s is t(a s s t,p m e nu -> b a r,p w in ) ;
w h ile ( (g k = g e tk e y ( ) )  != ESC )

{
if( !e g a lc h e c k ( le g a l,g k )) re tu rn (g k ) ;

o ld b a r= p m e n u -> b a r;
sw itc h (g k ){

ca se  UP: p m e n u -> b a r~ ; b rea k :
case  D O W N : pm enu -> b a r+ + ; b rea k : 
case  R E T  : re tu rn (g k );



}
ad jus t2 (1  ,p m e n u -> N ch o ic e ,& (p m e n u -> b a r) ) ;  
if(s c ro llp a g e (& lin e F . lin e F + p m e n u -> lin e M -1  ,pm enu -> ba r))  

re fre s h p o p u p (p w in .p m e n u .iin e F .I) ;

h ilip o p u p (p w in .p m e n u ,iin e F ,o ld b a r , I .O );  
h ilip o p u p (p w in .p m e n u .lin e F .p m e n u -> b a r . l.1  );

/*  g o to xy (2 .pm enu -> b a r);
c p u ts ( fu ll l in e (p m e n u -> c h o ic e [p m e n u -> b a r-1 ], l) ) ; 

te x tc o lo r (p m e n u -> fo re ) ;  
te x tb a ckg  round  (p m enu -> b a c k ) ; 
g o to xy (2 .n ew ba r);
c p u ts ( fu ll l in e (p m e n u -> c h o ic e [n e w b a r -1 ] , l) ) ;
tx c o lo r (p w in ) ;* /

a s s is t(a s s t,p m e nu -> b a r,p w in ) ;
}

re tu rn (E S C );
}̂

********************^

re fre s h p o p u p (w in  *p w in ,m e n u b a r *p m e nu .in t l in e F jn t  I)
{
in t i;
in t l in e L = p m e n u -> lin e M  + lineF -1  ; 
fo r ( i= lin e F ;i< = :! in e L  &&  i <=  p m e n u -> N ch o ic e  ;i ++)

{
g o to x y (2 , i- l in e F + 1 ); 
if( i= = pm e n u -> b a r)

{
te x tc o lo r (p m e n u -> fo re );  
te x tb a ckg  round  (pm e n u -> b a c k ) ;  
c p u ts ( fu ll l in e (p m e n u -> c h o ic e [ i-1 ] . l) ) ;  
tx c o lo r (p w in ) ;
}

e ls e  c p u ts ( fu ll l in e (p m e n u -> c h o ic e [ i-1 ] . l) ) ;
}

}
Z*******************/
h ilip o p u p (w in  *pw in .m e nu b a r ‘ pm en u .in t l in e F . in t b a rN .in t I. in t h i)
{
g o to xy (2 ,b a rN -lin e F + 1  ); 
c p u ts ( fu lllin e (p m e n u -> c h o ic e [b a rN -1  ].!)) ; 
if(h i)

{
te x tc o lo r (p m e n u -> fo re ) ;  
te x tb a ckg  round  (pm enu -> b a c k );
}

go to xy (2 .b a rN -lin e F + 1  ); 
c p u ts ( fu ll l in e (p m e n u -> c h o ic e [b a rN -1 ]. l) ) ; 
if (h i) tx c o lo r (p w in ) ;
}
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vo id  p u shd ow n (w in  * pw in .v o id  fa r *b in )
{
io a d w in (p w in .b in ) ;
fa r fre e (b in );
b in=N U LL ;
}/*****************/
cha r * fu ll l in e (c h a r*  lin e , in t le ngh t)
{
in t len ;
m e m se t( lin e b in . ‘ ‘ .le n gh t); 
linebin[lenght]=,̂ xOเ;
!e n = s tr le n ( lin e ) ;
s trn c p y ( l in e b in , l in e ,s tr le n ( l in e )< le n g h t ? len  : le n g h t) ; 
re tu rn ( lin e b in ) ;
}
m enuba r headm enu= {5 .5 .1  B LA C K .W H IT E ,N U LL );

in t m e n u ro w fin t ins tan t)
{
int S ta rtp0 ]= {1 .17.33.49,64.0.0.0.0,0); 
int end[1 ๐ ]= {  ๆ0.26,42.58,74,0.0.0.0.0);

cha r * h e a d c h o ic e []= { “ F ILE ",“ IN P U T "."A N A LY S IS ” .“R E P O R T ",“ IN F O "}; 
A S S T  a ss t0 0 []= {{6 ,0 ,

{1,1 ."Load . S ave  D a ta ").
{2 .2 .“ ln p u t to  C U M A U M *}.
{3 .3 ,“A na ly s is  o f C U M A U M ").
{4 .4 ,“ P rin t re p o r t o f C U M A U M "}.
{5 .5 ." In fo rm a tio n  o f A u tom a tio n  P ro je c t" ) ) ;

head m enu .c h o ic e = (c h a r * * )& h e a d ch o ic e ;

tx c !r(& h e a dw in );
fo r(i= 1  ; i< = h e a d m e n u .N ch o ic e ;i+ + )

{
go to xy (s ta rt[ i-1  ],1 ); 
i f( i= = he a dm enu .b a r)

{
te x tc o lo r (h e a d m e n  น.fo re );
te x tb a ckg  rou nd( head  m en น. back ) ;
p u tc e n te r(h e a dm e n u .c h o ic e [i-1  ].s ta rt[i-1  ].e n d [i-1  ]);
te x tc o lo r (h e a d w in .tc ) ;
te x tb a ckg  rou nd {h e a d w i ท .tb ) ;
}

e ls e  p u tc e n te r (h e a d m e n u .c h o ic e [ i-1 ].s ta r t[ i-1 ],e n d [i-1 ]) ;



ใธา
}

if( in s ta n t= = T R U E )
{
re tu rn (h e a dm enu .b a r) ;
}

a ss is t(a ss tO O ,headm enu .ba r,& headw in );
w h ile ( (g k = g e tk e y ( ) ) != E S C )

{
in t n ew ba r= h e a dm enu .b a r ; 
sw itc h (g k ){

case  LEFT : n e w b a r—: b rea k ; 
case  R IG H T : n ew ba r+ + :b re a k ;  
case  DOW N :
case  RET : re tu rn (h e a d m e nu .b a r) :
}

if(n ew ba r<1  ) n e w b a r= h e a d m e n u .N ch o ic e ;  
e ls e  if (n e w b a r> h e a d m e n u .N ch o ic e ) n ew ba r= 1 ;  
p u tc e n te r(h e a d m e n u .c h o ic e [h e a d m e n u .b a r-1 ] ,s ta r t[h e a d m e n u .b a r-  

1 ] .e n d [h e a d m e n u .b a r-า ]);
te x t c o lo r(h e a d m e n u .fo re ) ;  
te x tb a ckg ro u nd  (h eadm enu , back );
p u tc e n te r(h e a dm e n u .c h o ic e [n e w b a r-1  ].s ta rt(n ew ba r-1  ].e n d (n ew ba r-1  ]);
te x tco  I o r( h ead  w in . tc ) :
te x tb a c k g ro u n d (h e a d w in .tb ) ;
head  m enu. b a r= new ba r;
assist(asstOO . n ew ba r. & h e a d w in ) ;
}

re tu rn  (gk);
}
vo id  p u tce n te r(ch a r ' l in e . in t  s t . in t en)
{
g o to x y (s t . l) ;
c p u ts ( fu ll l in e ("  " .e n -s t+ 1 ));
g o to x y ( (e n + s t-s tr le n ( lin e )  + 1 )/2,1 ); 
c p u ts ( lin e ) ;
>

e d its tr in g  */

vo id  e d its tr in g  (cha r *s . in t x . in t y . in t m a x le n g th . ch a r ‘ le g a l)
{
in t c. Ie n = s tr le n (s ) -1 . pos  = 0. in s e r t =  FALSE :
cu rsonQ ;
m ax leng th --;
w h ile ( le n > = 1  ) / “ “ “ “ “ “ “ T R IM M IN G  * * * * * * * /

{
if (s ( le n ]!= ‘ ') b reak ; 
le n —;
}

d i(s .x ,y , m ax leng th ); 
do

{
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go to xy (p o s+ x ,y ); 
sw itc h fc  =  ge tkeyO )

{
ca se  HOW E ; p o s  = 0;

b reak :
ca se  END pos = len ; 

b reak ;
ca se  INS in s e rt =  ( inse rt; 

b reak :
ca se  LE F T  ; if (p o s  > 0) p o s—; 

b reak :
case  R IG HT ; if (p o s  < le n )

po s++ ;
b reak :

case  BACK  ; if (p o s  > 0)
{
m ovm em (& s [p o s ], & s [p o s  - 1], len  - pos  +

ร
Sen—;
}

b rea k ;
case  D EL ะ if (p o s  <=  len )

{
m o vm em f& s fp o s  + 1], & s [p o s ], le n  - pos );
s [ le n ] -  ';
le n —;

}
b reak ;

ca se  R E T b rea k ;
case  UP b reak ;
case  DOW N ; b rea k ;
case  ESC  ะ len  = 0;

b reak ;
d e fa u lt :

if ( ( ( le g a l[0 ] =  0) !! (s trc h r( le g a l. c) !=  N U LL )) &&  
s tr in g (c )  )

{
/* *  in s e r t m ode  ** * / 
i f  ( in s e rt)

{
i f  ( le n  > m ax leng th -1  ) b rea k ;
if ( len  >=  m ax len g th  & &  s fm a x ie n g th ]

{
ร[ทาa x le n g th ]=  AxO';

/*  le n - ; * /
)

m em m o ve (& s [p o s  + 1 ], & s [p o s ], le n  - pos

le n + + ;
}
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/ * * *  o v r m ode  * * * /  
e ls e

{
if (p o s  > =  m ax leng th ) b rea k ; 
i f  (p o s  > =  len ) 

len++ ;
>

s [p o s+ + ] = c;
}

b rea k ;
)

/ *  ร [ le n ] = 0 ;* /
d i(s .x ,y .m a x le n g th );
} w h ile  ( (c  != R E T ) && (c  != ESC ) && (c  !=  D O W N ) &&  (c  !=  UP ));

bu ff_ key= c ; 
cu rso ffQ ;
}
y * * * * * * * * * * *  * ** ****************** * *j
vo id  g e tin t ( in t *n um be r,in t m ax .in t x . in t y , in t le n )
{
in t i;
c h a r s [1 0];

s trc p y (s ,“ ");
e d its tr in g (s .x ,y , le n  + 11 “ 1234567890 "); 
i = a to i(s ); 
if( i>m ax ) i=m ax;
“ n um be r =  i;

}
/ * . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  g e tri o a t V
vo id  g e tf lo a t ( f lo a t “ n um be r.f lo a t “ m ax .in t x . in t y . in t len )
{
f lo a t i; 
cha r ร []= {"
e d its tr in g (s .x ,y . le n + 1  .“ 1234567890 .“ ); 
i=  a to f (ร);
if( i> *m ax ) *n um be r= *m ax : 
e ls e  “ n um be r = i;
}

d i(c h a r “s . in t x . in t y . in t le ng th )
{
go to xy (x .y );
cpu ts (fu i Ili ne (s . le ng th )):
}
in t in te g e r ( in t x)
{
re tu rn ( (x>=48  &&  x<=57 ) I! x= =46  ? T R U E  ะ FA LS E ):
}
in t d e c im a l( in t x)
{



re tu โท( (x>=48  &&  x<=57 ) ? T R U E  : FA LS E  );
}
in t s t r in g ( in t x)
{
re tu rn (( x< =255  &&  x>=32 ) !! x<0  ? T R U E  : FA LS E );
}

/ *  h e lp (c h a r * le g e n d )
{
F ILE  * fp ;
ch a r *h e lp d o c ,*m a rk= N U LL ; 
cha r *m a rkend=N U LL ; 
cha r b a dg e [5 ];  
vo id  fa r  * *๖ ๒ = NULL;

Win h e lp te x t= {5 ,5 ,75 ,20 ,W H IT E ,B LU E ,F A LS E , 1 .W H IT E ); 
i f ( te x tm a llo c (& h e lp te x t.b in ) != F A L S E

&& (fp = fo p e n ( h e lp .d o c ‘ .“ rb * ))!= N U LL  
&& (h e lp d o c = fa rm a llo c (1 6 0 *s iz e o f(c h a r) ) ) != N U L L )
{
boxc l r (& h e I p tex t) ; 
fre a d (h e lp d o c ,1 ,159 .fp ); 
h e lp d o c [1 6 0 ]= 0 ;

m a rk= s trs tr (h e lp d o c , le g e n d );  
s trn cp y (b a d g e ,& m a rk [5 ],5 ) ;  
ba dg e [5 ]= 0 ; 
in d ic t=  a to l(b a d g e );  
fs e e k ( fp ,in d ic t,S E E K _ S E  I );

w h ile (  m a rke n d= = N U LL  && Ife o f(fp ))
{
fre a d (h e lp d o c ,1  .า 59 ,fp ); 
h e lp d o c [1 6 0 ]= 0 ;  
m a rken d= s trs tr (h e lp d o c ,*@ *);  
if(m a rken d != N U LL ) *m a rke nd= 0 ; 
c p r in t f(h e lp d o c );
}

fc lo s e ( fp ) ;
fa r fre e (h e lp d o c ) ;
}

w h ile (g e tk e y () != E S C );  
pushdow n  (& h e lp te x t,*b in ) ;
} V^ *** * * * * * * * * * - * * * * * * * *^  
a d ju s t( in t m in i, in t m ax i.in t *x)
{
if(*x<  m in i) *x=m ax i; 
e lse  i f ( “x>  m axi ) *x=m in i;
}/•****....... **********/
a d ju s t2 ( in t m in i. in t m a x i.in t *x)
{
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if(*x<  m in i) *x=m in i;
e ls e  if(*x>  m axi ) *x=m ax i;
}
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i f in c lu d e  ’ c : \b c \d a ta \ in c lu d e .h ”
# in c lu d e  ‘ c : \b c \d a ta \d e fin e 2 .h - 
# in c !u de  "c :\b c \d a ta \e x te rn .h "

ex te rn  s tru c t BAR  a ttrba r;
ex te rn  w in  fu llte x t.b o a rd te x t. fu llte x t;
e x te rn  in t bu ff_key ;
e x te rn  w in  do c te x t;
ex te rn  in t l in e l ;
e x te rn  in t a ttr in d e x fA T T R M A X ];  
ex te rn  ch a r le g e n d [];

w in  b a rte x t= {1 .3 .8 0 ,2 4 ,W H IT E ,B LU E .F A LS E .0 .W H IT E }; 
w in  fu llte x t2 - {1  1 .80  25 W H ITE . B LU E  .FALSE  0 W H IT E );

7.................,..... 1
in t b a rw r ite r (s tru c t BAR  *s tr ip )
{
in t i.g k ;
in t o lda tt.a ttva lu e=1  ; 
in t o ld v a lu e ;  
in t Iine1=1 ; 
in t len ; 
f lo a t b io c k ;
le n = s tr le n (s tr ip -> le g e n d ) :
b lo c k= (s tr ip -> m a x -s tr ip -> m in ) /1 0 0 :

b a r te x t.w t= ( in t) ( (2 3 -s tr ip -> N re c o rd ) /2 ) :
tx c lr(& b a rte x t) :
re fre sh b a r(s tr ip ,1  ,s tr ip -> N re c o rd ) ;

/ * * *  a x is  lin e  * * * /
V lin e (1 .1 + s tr ip -> N re co rd .3 7 ,0 );  
go toxy(37 .1  + s tr ip -> N re c o rd ) ; pu tch (192 );
H line (38 .79 .1  -*-s tr ip ->N reco rd ,0 ):

/ * * *  X -a x is  u n it * * * /
g o to x y (3 8 + (4 1 - le n ) /2 .+ s tr ip -> N re c o rd + 2 ) ;

c p u ts (s tr ip -> le g e n d ) :

/ * * *  m in  m a x x -v a lu e  * * * /  
g o to x y (3 8 ,s tr ip -> N re c o rd + 2 );  
i f (s tr ip -> d e c im a l)

T  p r in tf (& s tr ip -> m in ) ;
e ls e

c p r in tf(*% -3 .0 F .s tr ip -> m in ) ;

g o to x y (s tr ip -> d e c im a l ? 70 ะ 7 8 .s tr ip -> N re c o rd + 2 ) ;  
i f (s tr ip -> d e c im a l)

T  p r in tf(& s tr ip -> m a x );
e ls e

c p r in t f( '% 3 .0 r .s tr ip -> m a x ) ;
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h ilia tt r4 (s tr ip , 1 ,1 ,1 );

w h ile ( (g k = g e tk e y ( ) ) != F 1 0 && g k !=E S C )
{
o ld a tt= a ttv a lu e ;
o ld v a lu e = * (s tr ip -> v a lu e [a ttv a lu e -1 ]) ;
if (d e c im a l(g k ))

{
f lo a t v .m ax=9999999 .0 ; 
bu ff_ ke y= gk :
g e tflo a t(& v ,& m a x ,2 7 ,a ttv a lu e ,s tr ip -> d e c im a l? 1 0 :3 ) ; 
* (s tr ip -> va lu e [a ttv a lu e -1  ])=v ;
}

sw itc h (g k )
{
case  UP: a ttv a lu e—: b rea k : 
case  DOW N : a ttv a lu e ++ ;b re a k ; 
ca se  R IG HT :
ca se  1+1 : * (s tr ip -> v a lu e [a ttv a lu e -1 ])  + = 5 *b lo c k ;

b reak :
ca se  LE F T  :
ca se  : * (s tr ip -> v a lu e [a ttv a lu e -1 ])  — 5 *b lo c k :

ad jus t2 (1  ,s tr ip -> A llre c ,& a ttv a lu e ) :

if (s c ro ilp a g e (& lin e 1  . l in e l + s tr ip -> N re co rd -1  .a ttva lue ))  
re fre s h b a r(s tr ip . lin e 1  .s tr ip -> N re c o rd + lin e 1 -1 ) :

if (* (s tr ip -> v a lu e [a ttv a lu e -1 ])>  s tr ip -> m a x ) ( *s tr ip -> va lu e ) [a ttv a lu e -1  ]= s tr ip -> m a x ; 
if (* (s tr ip -> va lu e {a ttv a lu e -1  ])<  s tr ip -> m in ) ( *s tr ip -> va lu e ) [a ttv a lu e -1  )= s tr ip -> m in ; 
if ( * (s tr ip -> v a lu e [a ttv a lu e -1 ])  != o ld v a lu e ) d ra w b a r (s tr ip .a t tv a lu e . l in e l) ;  
h ilia tt r4 (s tr ip .a t tv a lu e . l in e l .1): 
if(o ld a tt!= a ttv a lu e ) h ilia t t r4 (s t r ip ,o ld a t t , l in e 1 .0);
}

re tu rn (g k );
}
/ * * ........... * * * * * * . * • • /
re fre s h b a r(s tru c t BAR  * s tr ip . in t l in e l . in t  L lin e )
{
in t i;
fo r ( i= lin e 1  ; i< = s tr ip -> A llre c  &&  i< = L lin e ; i ++)

{
go toxy(1 ,i- lin e 1  +1 ): 
c p r in t f( *% 2 5 s \s tr ip -> n a m e [i-1 ]) ;  
go to xy (2 7 ,i- lin e 1  +1 ); 
if(s tr ip -> d e c im a l)

T p r in t f (& (* (s tr ip -> v a lu e [ i-1 ]) ) ) ;

c p r in t fC % 3 .0 r .* (s tr ip -> v a lu e [ i-1 ]) ) :  
d ra w b a r (s tr ip . i. l in e l );
)

}



/ ............................‘ ‘/
d raw b a r(s tru c t BAR  ‘ s t r ip , in t i. in t l in e 1.)
{
in t k:
g o to xy (2 7 ,i- lin e 1  +1 ); 
if(s tr ip -> d e c im a l)

T  p r in tf (& (*s tr ip -> v a lu e fi-1  ]));
0เร6

c p r in t f( ‘ % 3 .0 f ‘ .* s tr ip -> v a lu e [i-1 ]) ;  
g o to xy (3 8 ,i- lin e 1  +1 ); 
k= cu t(s tr ip ,i-1 ) ;
Hline(38.37+k,i-line1 +1.4): clreolQ;
}̂

** * * *  * * * * * * * * * * * * * * * * * ^

h ilia tt r4 (s tru c t BAR  ‘ s t r ip , in t i. in t l in e l .in t h i)
{
if (h i) tx in v (& ba rte x t): 
g o to xy (2 7 .i- lin e 1  +า ): 
if(s tr ip -> d e c im a l)

T  p r in tf (& (*s tr ip -> v a lu e [ i-1  ])) ;
e ls e

c p r in t f ( '% 3 .0 r .* s t r ip -> v a lu e [ i-1 ] ) :  
if (h i) tx c o lo r(& b a rte x t) :
}̂* * * * * * * * * * * * * * * * * * * * ^

in t c u t(s tru c t BAR ‘ s t r ip . in t i)
{
re tu rn ( ( (* s tr ip -> v a lu e [i] -s tr ip -> m in ) /(s tr ip -> m a x -s tr ip -> m in )*4 2 .) ) :
}
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# ๒ ๗ นde  < c :\b c \d a ta \ in c lu d e .h >
♦ include < c :\b c \d a ta \d e f in e 2 .h >
♦  in c lu d e  "c :\b c \d a ta \e x te rn .h "  
exte rn  w in  b oa rd te x t; 
ex te rn  in t N p ro je c t;  
ex te rn  in t N a ttrse le c t; 
ex te rn  in t a ttr in d e x []: 
g ra p h w rite r( )
{
in t a ttr= 0 ,i: 
in t ๗ }]= {51 };
A S S T  a s s t3 6 1 0 []= { {3 .๐."“ }.

{1 .3611 ,"F 1 0 -M a in  m enu N /A  = N O  T o ta l U tility  V a lu e s ;
E S C -A ttr ib u te  S e le c t io n " } ,

{2 .3621 .‘ U se  n  + E N T E R to  s e le r t ;  E S C -p re v io u s * }} ;

a s s is t}a s s t3 6 1 0,1 ,& boa rd te x t) ;
s a y fG R A P H ’ .’ F Io -m e n u  E S C -s e le r t  a t tr ib u te V C U M A U M ”); 
boxc l r(& b o a rd te x t) ะ 
co lu m n (& b o a rd te x t,1 ,๗);

speak (53 ,1  .■ ALTERNATIVES"); 
fo r ( i= 0 ; i< N p ro je r t ; i ++)

{
go toxy(51  ,i+2);
c p r in t f( '% 2 d  % -2 5 s * . i+ 1 ,p ro je c t[ i] -> n a m e );
}

a x isw r ite r( ) ;  
re freshg raph (O ); 
w h ile  (TR U E )

{
sw itc h (g e tke yO )

{
ca se  UP  ; a ttr~ -.b reak ; 
ca se  D O W N ; a ttr+ + ;b re a k ; 
ca se  ESC  : g ra p h p o p u p (â a ttr ) ;

b reak :
case  F10  : if(n e w p ro g ra m ())  re tu rn ;

tx (& b oa rd te x t) ; 
b reak ;

d e fa u lt ;c o n tin u e ;
}

a d ju s t2 (0 .N a ttrs e le c t-1  ,& a ttr); 
re fre s  h g raph (a ttr) ะ 
a ss is t(a s s t3 6 1 0.1 ,& b o a rd te x t) ;
}

}
w in  g ra p h p o p te x t= {4 0 .1 0 ,6 7 ,1 5 .W H IT E .B LU E .F A LS E .0 ,R ED };
^ * * * * * * * * * * * * * * * * * * ^

g ra p h p o p u p ( in t *a ttr)
{
cha r * (ch a rp t(A T T R M A X ]); 
vo id  fa r **b in =N U LL ; 
in t le g a l[ ]= {0 } :



in t i.ch ;
m enuba r g ra p h m e n u = {2 0 ,1 ,1 .B LA C K .W H IT E .N U LL }:
A S S T  à s s t3 6 2 0 []= { {1 .3621 ,“ U se  ! l+ E N T E R to  s e le c t; E S C -p re v io u s '

g ra p h m e n u .N c h o ic e = N a ttrs e le c t;  
g ra p h m en u .lin e M = m in (N a ttrs e le c t.2 0 ) ;  
g raph  p o p te x t.w t= 1 3 -g ra p h  m enu . lin eM /2 ; 
g ra p h p o p te x t.w b t= g ra p h m e n u .lin eM + g ra p h p o p te x t.w t-1  ; 
fo r( i= 0 ;i<N a ttrse le c t;i-* -+ )

c h a rp t[ i]= u s e a ttr [ i] -> n a m e ;  
g rap h m en u .c h o ice = cha rp t;  
g raphm enu .b a r= *a ttr+ 1  ; 
te x tm a Ilo c (& g ra p h  p o p te x t.b in );

if( (p o p u p (& g ra p h p o p te x t,& g ra p h m e n u ,le g a l.a s s t3 6 2 0 ))!= E S C )  
*a ttr= g ra ph  m enu , bar-1 ; 

p u sh d o w n (& g ra p h p o p te x t,*b in ) ;  
tx (& boa rd te x t) ;
}/******************/
w in  in g ra p h te x t= {5 ,5 ,4 4 ,1 9 .W H IT E .B LU E .F A LS E .0 ,R ED }; 
re fre s h g ra p h ( in t a ttr)
{
in t i;
f lo a t m axu til=0 ; 
tx c lr(& in g ra p h te x t) ;  
tx (& boa rd te x t) ; 
go to xy (4 .1 );
c p r in tf(*A T T R IB U T E  ; % 25ร ■ ,useattr[a ttr]->nam e); 
s p e a k (1 7,21 .“A LT E R N A T IV E ");

/*  fin d  the  m ax im um  u til ity  v a lu e  ‘ /  
fo r( i= 0 ; i<N  p ro je c t; i ++ )

if(p ro je c t( i]-> u t il[a t tr in d e x (a ttr ] ] > m axu til)
m a x u til= p ro je c t [ i] -> u til[a t tr in d e x [a tt r ] ] :

fo r ( i= 0 ; i< N p ro je c t ; i+ + )
s ta c kw r ite r ( i.u s e a ttr [a t tr ]-> ty p e  <1 ? N U LL  : & (p ro je c tf i] -  

> u t il[a t tr in d e x [a ttr ] ]) .p ro je c t[ i] -> u til[a ttr in d e x [a ttrJ ]= = m a xu til ? 1 : 0); 
}
/ * * * * • ...........* • * * * /
s ta c kw r ite r ( in t p ro j. f lo a t “ s c o re u t i l. in t  h i) / *  hi fo r  h i l i - c o lo r  * /
{
in t s lack .d1  ,d2; 
in t he igh t; 
in t x = p ro j*2 + 4 ;
if( *s c o re u til <0 }{ s c o re u til= = N U L L )

{
sp e a k (x .1 6 .‘ N “ ); 
sp e a k jxH  7 ,“A “ ); 
re tu rn ;
)

h e ig h t= ( in t) ( *s c o re u til*1 0 ) ; / *  -1 fo r  no t w r ite  g ra p h  V  
s la c k = ( in t) ( *s c o re u til*1 0 - ( f lo a t)h e ig h t+ 0 .5 ) ;
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if(h i) tx c o lo rc h a n g e (& b o a rd te x t.R E D );
V lin e (1 8 -h e ig h t,1 7 ,p ro j*2 + 4 ,3 ) ;
if(s la c k )

{
g o to xy (x ,1 7 -h e ig h t) :
Dutch (220):
>

g o to xy (x ,1 3 -h e ig h t) : c p r in t f( ‘ % 1 d ‘ .d 1 = ( in t) ‘ s c o re u t il) : 
g o to xy (x ,1 4 -h e ig h t) ; c p u ts ( " . ') :
g o to xy (x . 1 5 -h e ig h t); c p rm tf( ‘ % 1 d " .d 2 = ( in t) ( ( * s c o re u til-d 1 }*1 0 )) ; 
g o to xy (x ,1 6 -h e ig h t) : c p r in t fC % 1 d “ ,( in t) ( ( * s c o re u til-d 1 - ( f lo a t)d 2 /1 0 )*1 0 0 )) ;

tx c o lo r(& b o a rd te x t) ;
}̂

* * * * * * * * * * * * * * * ^

a x isw r ite r( )
{
H lin e (4 .4 4 .1 8 .0 ); 
go to xy (3 ,1 8 ); pu tch (192 );
V lin e (7 .1 7 .3 .0 ); 
snf»aki1 7 “1 "V 
g o to x y (1 .9): p u tch ( 'U ‘): 
go to xy (1 .1 0 ); p u tchC T ); 
go to xy (1 ,1 1 ); p u tch (T ); 
go to xy (1 ,1 2 ); pu tchCL '): 
g c tc x y (1 ,13); p u tch (T ); 
g o to x y (1 .14); p u tc h (T ) ;  
g o to x y (1 ,15): pu tchCY1); 
fo r ( i= 0 ; i< N p ro je c t ; i+ + )

{
g o to x y (4 + i*2 .1 9): cp rin tf("% 1  d ",d= (i+ 1  ) /1 0); 
g o to xy (4 + i*2 .2 0 ) : c p r in t f( '% 1  d '. ( i+ 1  ) -d *1 0);
}

}
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/ *  H AR D ER R .C  ฯท C R IT IC A L  E R R O R  H A N D L IN G  M O D U LE

IT S  M U S T  N O T  U SE  IN T E R R U P T  DOS  S ER V IC E  R O U T IN E  T H A T  
O V E R  F U N C T IO N  OCH B EC A U S E  O F  T H E  D E F IN IT IO N  T O  C H AN G E  
T H E  R O U T IN E

T H IS  M O D U LE  A LS O  S T A N D  A LO N E .
T h is  f i le  p ro v id e  the  e x a m p le  o f h ow  to  d e te c t and  m anage  c tr l-b re a k .
T o  lo o k  a t th is  v ie w  'c tr lh a n d le r1.

To use, p le a se  in s e r t b e lo w  s ta tem en ts  in  yo u r m a in  ro u tin e .

h a rd e rr(h a n d le r) :
c tr lb rk (c tr ih a n d le r ) :

ฯ

f in c iu d e  *C ;\b c \d a ta \in c lu d e .h *

s ta t ic  cha r *m e s []= {*W R IT E -P R O T E C T  ER R O R *.
■ INVALID D R IVE  NU M BER *,
■ DEVICE N O T  READY",
•U N K N O W N  C O M M A N D  R E Q U E S TE D *. 
•D A TA  E R R O R  (BAD  CRC )*.
■ BAD R E Q U E S T  S T R U C T U R E  LE N G TH *.

"U N K N O W N  M E D IA  T Y P E  .
■ SECTOR N O T  FO UND *.
"P R IN T E R  O U T  O F  PAPER *.
•W R IT E  F A U LT  ERROR*,
■ READ F A U LT  ERRO R *.
■ GENERAL FA ILU R E *};

w in  te x te r r= {2 5 ,1 0 ,5 5 .1 2 .R E D .Y E LLO W .FA LS E .O .G R E E N ): 
cha r e rrb u ff[3 30 ];
# p ra gm a  w a rn  -p a r

/ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  h a n d le r  • / 
in t h a n d le r( in t e r rv a lu e .in t a x .in t b p .in t s i)
{

ch a r c:

sa vew i ท (& te x te rr.e  rrb u ff ) ; 
b o xc lr(& te x te rr ) ;
p r in tc en te r(& te x te rr,1  .m e s [e r rv a lu e ]) ;  
te x t c o lo r( te x te rr .tc + B L IN K );  
p r in tc e n te r (& te x te r r .2 .*A -b o r t o r  R -e try*);

w h ile  ( (c = to u p p e r(g e tk e y ( ) ) )  !=  ‘A ’ &&  c != 'R '); 
if (c= = ‘R ‘) h a rd re sum e (1  ); 
!o a d w in (& te x te rr .e rrb u ff) ;  

h a rd re tn (e rrva lu e ) ;
}
J p ra g m a w a rn  +pa r



176

in t c tr lh a nd le rQ
{

re tu rn  1 ;
}
/ . f t . . » . * . . . * * * * . . . . * . . . . . . . . . . . . . *  c h e c k p r in te r  V

in t c h e c k p r in te r (v o id )
{
in t c:
un ion  REGS r;
r.h .ah=2 ;
r.x .dx=0 ;
in t8 6 (0 x17 ,& r,& r):
w h ile ((r.h .a h& 0 x2 0 ) jj (r.h .a h& 0x8 ))

{
sa vew i ท (& tex te  rr, e rrb u ff)  ; 
b o xc lr(& te x te rr ) ;
p r in tc e n te r (& te x te r r ,1 .“ E R R O R  P R IN T E R  N O T  R E AD Y ’ ): 
te x tc o lo r ( te x te r r . tc  ] B L IN K ): 
p r in tc e n te r (& te x te r r .2 ,"A -b o r t o r  R -e try ");

w h ile  ( (c = to u p p e r(g e tk e y ( ) ) )  !=  'A ' &&  c '^ R ') ;
lo a d w in (& te x te rr .e r rb u ff) ;
if (c== 'A  ) re tu rn  (FA LS E ):
r.h .ah=2 :
r.x .dx=0 ;
in t8 6 (0 x17 ,& r,& r) ;
}

re tu rn  (TR U E );
}
Z * * . . . . . . . . . . . , * . . . . . . . * . . . . . . . . . .  e r r 0 ,. • /
vo id  e r ro r ( in t i)
{
cha r *c ( ]= { “ .

“C A N T  SAVE  ER R O R ".
“C A N T  READ ER R O R ".
"M E M M O R Y  FU LL  ER R O R ".
"T O O  M UCH C O N S T R A IN T S "}; 

sa vew i n (& te x te rr, e rrb u ff); 
b o xc lr(& te x te rr ) ;  
p rin tcen te r(& te x te rr.1  ,c [i]) :  
te x t c o lo r( te x te rr .tc + B L IN K );  
go to xy (7 .2 ); cpu ts  ("A N Y  K EY "); 
ge tke y () :
lo a d w in (& te x te rr , e rrb u ff);
}
/ * * * . . . . . . . . . . . . . . . . . . . . . . . . .  * * * * * * *  a tq u it */
vo id  a tq u it(v o id )
{
sa vew i ท (& tex te rr. e rrb  uff) ;



b o xc lr(& te x te rr ) ;
p r in tc en te r(& te x te rr,1  ."Q U IT  C U M IX  ?“ ); 
te x tc o lo r ( te x te r r . tc  J B L IN K ); 
p r in tc e n te r f& te x te r r .Z .-Y /N ’ );
If(ge tynQ )

exit(O );
e ls e

{
!o a d w in (& te x te rr ,e rrb u ff) ;
re tu rn ;
}

}
m e m e r r

vo id  m e m e rr(v o id )
{
m e ssa g e (" IN S U F F IC IE N T “ ,*M E M O R Y “ );
g e tke y ():
q u it() ;
}*/
y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p r e a c j y
in t p re a d y (v o id )
{
sa vew in (& te x te rr .e ) ;
b o x c lr f& te x te rr) ;
p r in tc en te r(& te x te rr,1  .’ A N Y  K E Y  W H EN  R EAD Y "):
p r in tc e n te r t& te x te r r .Z .’ ESC  to  a b o rt" ) ;
g k= g e tk e y () ;
lo a d w in (& te x te rr ,e ) ;
if (g k==E S C ) re tu rn (F A LS E );
e ls e  re tu rn  (TR U E ):
}*/^ *** *** **** **** **** *** **** **** *** *  gstyn */ 
in t g e tyn (v o id )
{
in t i;
w h ile  ( ( i= to u p p e r(g e tc h () ) )  !=  ‘N ‘ &&  i !=  Y 1 ): 
i f  ( i— 'T )  re tu rn  (TR U E ); 
e ls e  re tu rn  (FALSE );
}
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^ in c lu d e  “c :\b c \d a ta \ in c lu d e .h "  
ex te rn  w in  b oa rd te x t; 
ex te rn  in t p ro g r id ;  
in fo w rite r( )
{
F ILE  *fp;
cha r fa r * d o cbu ff;
c ha r *d a ta f iie []= { -n c .d o c “ ,’ m is .d o c " ,"m rp .d o c " ,“fm s .d o c " ,"c a d -d o c " ,"c im s .d o c "} ; 
cha r *h e a d e r []= {"N C /C N C V M IS " ."M R P /M R P  ll" . "F M S V C A D ","C IM S "};  
in t n u m b e r= p ro g r id -5 1 ;
A S S T  a s s t5 0 0 0 []= { {1 ,5000 ,"F I0 -M a in  m enu "}} ;  
sa y (h ea d e r[n um be r],"F 1 0 -m enu "."C U M A U M "}; 
boxc l r ( &  bo a rd te x t) ; 
ass is t(a ss t5000 ,1  ,& boa rd te x t) ; 
if( (d o c b u ff = fa rc a ilo c  (7 0 .20 ))!=N U LL )

{
i f ( ( fp = fo p e n (d a ta f ile [n u m b e r ],“ rb ")) != N U LL)

{
fre a d (d o cb u ff. ไ ,7 0 *20 ,fp ); 
fc lo s e ( fp ) ;  
cp u ts (d o cb u ff) ;  
fa r fre e (d o c b u ff) ;
}

}
w h ile (T R U E )

{
sw itc h  (ge tkeyO )

{
ca se  F10: if(n e w p ro g ra m ())  re tu rn :
}

ass is t(a ss t5000 .1  ,& b o a rd te x t) :
}

}
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♦ include “c : \b c \d a ta \m c lu d e .h *
♦ include "c :\b c \d a ta \d e f in e 2 .h "
♦ include 'c :\b c \d a ta \e x te rn .h "  
ex te rn  in t p ro je c tN O :

A T T R  fa r * a ttra !lo c () ;

c h a r a lt f i le [2 6 ]= "a lte r .d a t“ ; 
cha r a ttr f ile [2 6 ]= "a ttr .d a t" ;

e x te rn  f lo a t s h if t lo w e r .s h if tu p p e r;  
ex te rn  w in  b oa rd te x t; 
cha r n e w n a m e l [26 ]; 
ch a r n ew nam e2 [26 ];

18f

in t lo a d file ( ) ;
w in  f ile te x t= {2 6 .1  า .54 ,14 .W H ITE .B LA C K .FA LS E .O .W H ITE }; 
w in  te x tf i le n a m e = {2 6 ,1 3 .5 4 .1 3 .B LA C K  W H IT E .T R U E  O .BLACK}; 
in t p r js iz e ; /*  tem p  V  
in t a ttrs ize ; 
in t a ttr f ix s ize ;

^*************************^

lo a d ()
{
vo id  fa r  **b in =N U LL ;
if (tex tm  a ll o c (& f i I e text, b i n ) != FALS  E)

{
b o xc lr(& file te x t) ;
c p u ts (a ltf ile ) ;
e d its tr in g  (a lt f i le .1 ,2 .2 5 ,"“ ); 
if(g e tke y ()!=E S C )

{
lo a d a it( ) ;

/ *  lo a d a ttr ( ) ;* /
}

/*  c lrsc rQ ; 7
pu shdow n  (& f ile te x t,*b in ) :
}

re tu rn ;
}
/ * * * ........... .......................... ” ” * * ’ * /
in t lo ada ltQ
{
in t i. j.o ld a ttra v i;
F ILE  ฯ P=NULL;
if( ( fp = fo p e n (a ltf ile ." rb ") ) != N U L L )

{
o ld a ttra v i= N a ttra v i; 
fre a d (a tt r f i ie .s iz e o f(c h a r ) ’ 2 6 .า ,fp);
/ " h o ld * /
fre a d (& N p ro je c t,s iz e o f( in t) ,1  ,fp);



182
fre a d (& N a ttra v i,s iz e o f( in t) .1  ,fp ); 
fre a d (& s h if tu p p e r ,s iz e o f( f lo a t) .ใ ,fp ); 
tre a d  (& s h if t low e r,s iz e o f( f lo a t) .1  ,fp ); 
to r( i= :0 ; i< N p ro je c t; i+ + )

{
t re a d (p ro je c t [ i] ,p r js iz e ,1  ,fp ); 
p rc je c t[ i] -> c h a n g e = 0 ;
}r  ho ld  ฯ

to r ( i= 0 ; i< A T T R F IX ;i+ + )
{
fre a d (a ttrn o d e [ i],a tt r f ix s iz e ,1  .fp );
}

fo r ( i= A T T R F iX ;i< o ld a tt ra v i; i + +)
{
a ttrc lr ( i) ;
}

fo r(  i-A T T R F IX ; K N a ttra v i ; i + + )
{
in ita ttr ( i) ;
fre a d (a ttrn o d e [i].a ttrs iz e .1  .fp ); 
fo r( j= 0 :j< 5 ;j+ + )

{
fre a d ((a t trn o d e [ i] -> d o c [ j] ) .s iz e o f(c h a r )* 4 5 . ไ ,fp );
}

}
fc lo s e ( fp ) :  
e n d lo a d () ;  
re tu rn  TR U E ;
}

re tu rn  FALSE ;
}
/ ...............*****........ ***/
/ -  ho ld  
in t loada ttrQ
{
in t i. j.o ld a ttra v i;
F ILE  *fp=N U LL :
if( ( fp = fo p e n (a ttr f ile ." rb ") ) != N U L L )

{
o ld a ttra v i= N a ttra v i;

fre a d (& N a ttra v i.s iz e o f( in t) .1  ,fp ); 
fo r ( i= 0 ; i< A l I R F IX ;i+ + )/

fre a d (a ttrn o d e [i],a ttr t ix s iz e .1  ,fp );
}

fo r ( i= A T T R F IX ;i< o ld a ttra v i; i+ + )
{
a ttrc lr ( i) ;
}



fo r ( i= A T T R F IX ; i< N a tt ra v i; i+ + )
{
in ita ttr ( i) ;

fre a d (a ttrn o d e [ i],a tt rs iz e ,1  ,fp ):

fo r ( p 0 ; j< 5 ; j ++)
{
fre a d ( (a ttrn o d e [ i] -> d o c [j]) ,s iz e o f(c h a r )*4 5 ,1 .fp ) ;
}

}
fc lo s e ( fp ) ;  
re tu rn  TR U E :
}

re tu rn  FALSE :
}
*/
y ir* * » r* * » * * * * * * * * in r* * * * * * y

A T T R  fa r  * a ttra llo cQ
{
re tu rn  ( fa rca !!o c (1  .s iz e o f(A T T R ))) ;
}

/ * * ............. ..v
save ()
{
vo id  fa r **b in = N U LL ; 
if( te x tm a llo c (& f ile te x t.b in )  !=FALS E )

{
boxc l r(& f i I e t ext) :
c p r in t f j ’ SAVE  AS  : \n \r% s “ .a ltf ile ) ;  
e d its t r in g (a lt f i le ,1 ,2 ,25 .“ ’ ): 
i f (g e tk e y () !=ESC )

{
savea ltQ :

/ *  s a ve a ttr ( ) ;* /
}

p u s h d o w n (& f iie te x t,*b in );
}

/***************....... *..*.*./
in t sa vea lt()
{
in t i.j:
F ILE  *fp ;
if( ( fp = fo p e n (a lt f i le ,*w b ") )  !=N U LL)

fw r ite (a ttr f ile .s iz e o f(c h a r)*2 6 ,1  .fp );
fw r ite (& N p ro je c t,s iz e o f( in t) ,1  .fp ): / *  h o w  m any re co rd  V  
/ *  ho ld  ฯ



า 84
fw r ite (& N a ttra v i,s iz e o f( in t) .1  ,fp ); 
fw r ite (& s h  iftu  p pe  r, ร iz e o f ( flo a t)  11 ,f p) : 
fw r ite (& s h if t lo w e r ,s iz e o f( f lo a t) ,1  ,fp); 
fo r ( i= 0 ; i< N p ro je c t ; i+ + )

{
fw r ite (p ro je c t[ i] -> n a m e ,p r js iz e .1  ,fp );
}r  ho ld  7

fo r( i= 0 ;i< A T T P .R X :i+ + )
{
fw r ite (a ttrn o d e [i] ,a tt r f ix s iz e ,1  ,fp );
}

fo r ( i= A T T R F IX ;i< N a ttra v i; i+ + )
{
fw r ite (a ttrn o d e [i] .a tt rs iz e ,1  ,fp ); 
fo r ( j= 0 ;j< 5 ;j+ + )

{
fw f ite f(a t trn o d e [ i] -> d o c [ j] ) .s iz e o f(c h a r ) * 4 5 ,า .fp );
}

}
fc lo s e ( fp ) ;  
re tu rn  TR U E ;
}

re tu rn  FALSE
}
^ * * * * * * * * * * *  พ * * * * * * * * * * * * * ^

/ *  ho ld
in t sa vea ttr )
{
in t i.j;
F ILE  * fp :
if ( ( fp = fo p e n (a t tr f i le . ,,w b ")) != N U LL )

fw r ite (& N a ttra v i,s iz e o f( in t) ,า .fp ); 
f ๐ r ( i=0 ; i < A T T R F lX ; i ++)

{
fw r ite (a ttrn o d e [i] .a tt r f ix s iz e ,1 ,fp ) ;
}

fo r ( i= A T T R F IX ;i< N a ttra v i; i+ + )
{
fw r ite (a ttrn o d e [i] .a tt rs iz e .1  ,fp ); 
fo r( ]= 0 ;j< 5 ;j+ + )

{
fw r ite ( (a t trn o d e [ i] -> d o c [ j] ) ,s iz e o f(c h a r) *4 5 .า .fp );
}

}
fc lo s e ( fp ) ;  
re tu rn  TR U E ;
}

re tu rn  FALSE ;
} V
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^ * * * * * * * * * * * * * * ^

c lr re s id e n tf)
{
fo r ( i= N p ro je c t; i< P R O JE C T M A X ;i + +)

m e m se t(p ro je c t[ i] .0 ,s iz e o f(s tru c t P R J)); r  re s e t re s id e n t p ro je c t * / 
fo r ( i= N p ro je c t; i< P R O JE C T M A X ;i+ + )

{
tr im (p ro je c t[ i] -> n a m e .n a m e ie n g th -1 ) ;
}

/ *  and any id e n t if ie r  * / 
p ro je c tN O = 1 ;
}
^ ***************************  * เ
e n d lq a dQ
{
c lr re s id e m Q ;
/*  c h * ic k la s tf ie ld ( ) :* /  
re ca !ca ll( ) ;  
ch e ck la s tye a r() ;  
m one tca lc () :

m akeusea ttrQ ;
a ttrra tio () ;
anaca lcQ ;
}
^ * * * * * * * * * * * * * * * * * * * * * * * * * * ^

se tu p s iz e ()
{
p r js iz e = (m t) ( (c h a r* )p ro je c t[0 ]-> c a lc [0 ] - (ch a r * )p ro je c t[0 ]-> n a m e );

a t tr f ix s iz e = ( in t) ( (c h a r* )& (a ttrn o d e [0 ]-> d o c [0 ]) - (c h a r * ) (a ttrn o d e [0 ]-> n a m e )):

a t trs iz e = ( in t) ( (c h a r” ) & (a ttrn o d e [0 ]-> d o c [0 ])  - (c h a r  * ) (a ttrn o d e [0 ]-> n a m e ));
}
/*****************/
lo a d d ispO
{
A S S T  a s s t l า 10 []= {{า  .1111 .”F 2 -!o ad ; F 10 -M a in  m e nu ”}} ;
say(“LOAD“.
bcxc ! r(&  boa rd te x t) ;
re fre s h lo a d () ;
a s s is t(a s s t1 110.1 ,& boa rd te x t) ; 
w h ile (T R U E )

{
sw itc h (g e tke yQ )

{
case  F10: if(n e w p ro g ra m ())  re tu rn ;

b rea k ;
case  RET;
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ca se  F2 : lo a d () ;

b reak ;\/
ass is t(a ss t1  1 ใ 0.1 ,& boa rd te x t) ; 
re fre s h lo a d f) :
}

}
/ ...................* .......... /
re fresh  lo ad  0
{
g o to x y (1 .1); c p r in t f f 'A L T E R N A T IV E  D A TA  : % -2 5 s ‘ .a ltf ile ) :  
/* g o to x y (1 .2); c p r in tf( "A T T R IB U T E  D A TA  : % -2 5 s " .a ttr f i le ) ;* /  
go to xy (1 .3 ); c p r in t f fN u m b e r  o f C u rre n t A lte rn a tiv e  ; % 2 d ‘ .N p ro je c t) ; 
go to xy (1 .4 ); c p r in t f fN u m b e r  o f A va ila b le  A ttr ib u te  : % 2d *,N a ttra v i);
>̂** ************^
sa ved ispO
{
A S S T  a s s t l2 1 0 []= { {  1.1211 ,“ F 2 -sa ve . F IO -M a in  m enu ’ } } ;
say(*SAVE *.
b oxc l r (& b o a rd te x t) ;
re fre s h lo a d () ;
a s s is tfa is s tl 210,1 ,& boa rd te x t) : 
w h ile (T R U E )

{
sw itc h  (ge tkeyO )

{case F10: if(n e w p ro g ra m ())  re tu rn ;
b reak ;

case RET; 
case F2 : save ():

b reak ;
}

a s s is t(a s s t1 210.1 ,& boa rd te x t) ; 
re fre s h lo a d f) ;
}

}
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# in c iu d e  'c : \b c \d a ta \ in c lu d e .h '
♦ include 'c : \b c \d a ta \d e f in e 2 .h "
♦ include 'c : \b c \d a ta \e x te rn .h '

e x te rn  w in  b o a rd te x t. fu llte x t:  
ex te rn  in t g k ,b u ff_ ke y ; 
ex te rn  ch a r *p e r io d [2 ];  
f lo a t s h if tu p p e r.s h if t lo w e r;  
in t p r jm one t= 1 ;
^***** *** ***  ********  j

m o n e tw rite r( )
{
in t c l[]= {2 7 ,5 3 };  
in t i.o ld m o n e t:
A S S T  a s s t3 1 10 [ ]= { {1 ,3111 . 'F I  0 -M a in  m enu ; U se  H to  s e le c t A lte rn a t iv e '} } ;  
tx (& fu llte x t) ;
s a y C M O N E T A R V . 'F I O-men น ','C U M A U M ') ;
b o xc lr(& b oa rd te x t) ;
a s s is t(a s s t3 1 10.1 ,& boa rd te x t) ;
c o lu m n (& b o a rd te x t.2 ,c l) ;
speak (9 ,1  ."C AS H FLO W -}:
s p e a k (3 1 .2 .'N E T  P R E S E N T  V A LU E ') ;
/* s p e a k (2 8 .9 , 'IN T E R N A L  R ATE  O F  R E T U R N ') :* /  
sp e a k (3 3  16, P AY BA C K  P E R IO D '); 
speak (38 ,21  . 'P E R IO D ') ;  
speak (55 ,1  . 'A L T E R N A T IV E S ') :  
i f (p r jm o n e t> N p ro je c t)  p r jm o n e t= N p ro je c t;  
fo r ( i= 0 ; i< N p ro je c t ; i ++)

s p e a k (5 4 .2 + i,p ro je c t[ i] -> n a m e );  
c h e c k la s ty e a r() ; / T R A N S IE N T  7  
m one tca !c () ; r  */
re fre s hm o n e tf) ;  
h ilim o n e t(p r jm o ne t,1  ); 
w h ile ( (g k = g e tk e y ( ) )  != -1)

{
o ld m o n e t = p r jm one t; 
sw itc h  (g k ) {

ca se  UP: p r jm o n e t—; b rea k : 
ca se  DOW N : p r jm one t+ + ; b re a k : 
ca se  F10 : if(n e w p ro g ra m ())  re tu rn :

tx (& b o a rd te x t) ;
b rea k ;

d e fa u lt : co n tin ue ;
>

i f(p r jm o n e t< 1 ) p r jm o n e t =1; 
i f (p r jm o n e t> N p ro je c t)  p r jm o n e t= N p ro je c t;  
h ilim o n e t(o ldm one t.O ): 
h ilim o n e t(p r jm o n e t,1 ) :  
if(o ld m o n e t!= p r jm o n e t) re fre s h m o n e t( ) ;  
a s s is t(a s s t3 1 10,1 ,& boa rd te x t):
}

}/" " * " * " * * ....... /
h ilim o n e t( in t m o ne t.in t hi)
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{
if(h i) tx in v f& b o a rd te x t) ;
speak (54 .1  + m o n e t.p ro je c t[m cn e t-1  ]-> n am e ); 
if(h i) tx c o lo r (& b o a rd te x t) ;
}
/*****************/
re fre shm one tO
{
for(i=0;i<PROJECTMAX;i++)

{
g o to xy (2 .i+ 2 );
if( i< p ro je c t[p r jm o n e t-1  ]-> ye a ru se )

{
c p r in t fC % -5 ร % 2d  * ,p e r io d [p ro je c t[p r jm o n e t-1 ]-> p e r io d ]. i) ;
T  p r in tf (& p ro je c t[p r jm o n e t-1  ] -> c a ic [ i] [7 ] ) ;
}

e ls e  c p u ts (" ");
>

g o to x y (3 6 ,3 ) ;c p r in tf( ’ (% 5 .2 f\% )“ ,p ro je c t [p r jm o n e t-1 ]-> in te re s t) ; 
go to xy (35 ,5 ); T p r in t f(& p ro je c t [p r jm o n e t-1 ]-> N P V ) ;
/*g o to x y (3 3 ,1 2 ) ; p ro je c t[p r jm o n e t-1 ]-> IR R  >=0  ? c p r in tf( "% 1 2 .2 f “ ,p ro je c t[p r jm o n e t-1 ]-  
> IR R )\

c p u ts C N O N -S lG N IF IC A N T ) ;
V
go to xy (35 .19 ); T p r in t f (& p ro je c t [p r jm o n e t-1 ]-> P 8 P ) :
}
/ * * • * ............. * * ’ * " /
m one tca lcQ
{
in t i;
fo r ( i= 0 ; i< N p ro je c t ; i+ +)

{
i f (p ro je c t[ i] -> c h a n g e = = 1 ) co n tin ue ;
N P V ca lc ( i) :

/ *  IR R ca lc ( i) ; fo r  m o re  m o d if ic a t io n  * /
P B P ca lc ( i) ; 
p ro je c t[ i]-> ch a n g e = 1  ;
>

ra ngeN P V ();
anaca lcQ ;
}/***************/
N P V ca lc ( in t p r j)
{
in t j;
d o u b le  v; 
f lo a t ra te ;
p ro je c t[p r j]-> N P V = 0 ;
ra te=  p ro je c t[p r j]-> c o m p = = 0  ? p ro je c t[p r j] -> in te re s t/1 0 0  ; /*  n o rm a l ra te  */

( f lo a t)e x p ( (d o u b le )p ro je c t[p r j] -> in te re s t/1 Q 0 ) -1 ; / 'c o m p o u n d  ra te * / 
fo r ( j= 0 ; j< p ro je c t [p r j] -> y e a ru s e ; j+ + )

{
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v=pow (1  + ra te ,j) ;
p ro je c t[p r j]-> N P V  += p ro je c t[p r j] -> c a lc [ j] [7 ] /v ;
}

/ *  p ro je c t[p r j] -> s c o re [0 ]= p ro je c t [p r j] -> N P V : a u to m a tic  s e t v a lu e  to  a lte rn a tiv e  s c o re  */
}/************/
P B P ca lc ( in t p r j)
{
in t i=0 ; 
f lo a t ne t=0 ; 
do  {

n e t+ = p ro je c t[p r j]-> c a lc [ i] [7 ] ; 
i+ + ;
}
w h ile  (n e t<= 0  && i< p ro je c t [p r j] -> y e a ru s e ) ;  

p ro je c t[p r j]-> P B P = i-1  ;
p ro je c t[p r j] -> s c o re [1 ]= p ro je c t [p r j] -> P B P  /  (p ro je c t[p r j]-> p e r io d = = 1  / *  m on th  * / ? 12 : 1); 
/ *  se t va lu e  to  a lte rn a tiv e  7
}r * ................../
!R R ca lc ( in t p rj)
{
in t i;
d o u b le  ne t0=0 ; 
d o u b le  ne t=1 ;
d o u b le  m a x lR R =1000 ,m in lR R =0 ,m id lR R =0 ; 
fo r ( i= 0 ; i< p ro |e c t[p r j]-> y e a ru s e ;i ++)

n e t0 += (d o u b te )p ro je c t [p r j] -> c a lc [ i j [7 ] ;
if(n e t0<0 )

{
p ro je c t[p r j]-> IR R = -1  ; 
re tu rn ;

m id IR R  ะะm ax lR R /2 : 
w h ile ( fa b s (n e t)> 0 .0 5  )

{
ne t=0 ;
fo r ( i= 0 ;i< p ro je c t [p r j] -> y e a ru s e ; i+ + )

{
d o u b le  v;
v= po w (fa b s (p ow (1  + m id lR R ,(d o u b le ) i) ) ,m id lR R /fa b s (m id lR R )) ;  
ne t +=  p ro je c t[p r j] -> c a lc [ i] [7 ] /v ;
}

if( ne t * m id IR R  >0)
{
i f( fa b s (m id lR R )> 9 9 .) b reak ;
m in lR R = m id lR R ;
m id !R R = (m a x lR R + m id lR R )/2 ;
}

e ls e ;
m axi RR= m i d IRR;
m id IR R  = (m in lR R + m id lR R )/2 ;
}
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}

p ro je c t[p r j]-> IR R = m id lR R *1 00;
}
/***********’**/
rangeN PV Q  /*  f in d  th e  m ax im um  and m in im um  N P V  o f each  a lte rn a tiv e  and  a ss ig n  to  NPV  
a ttr ib u te  ra nge  * /
{
f lo a t m a xN P V = M A X F LO A T * -1 .O .m inN P V =M A X FLO A T ;
in t i;

fo r ( i= 0 ; i< N p ro je c t ; i+ + )
{
m ax flo a t(& m a xN P V .& m a xN P V .& p ro je c t[ i]-> N P V );
m in f lo a t(& m in N P V ,& m in N P V ,& p ro je c t[ i]-> N P V );
}

if(m axN P V  != a ttrn o d e [0 ]-> u p p e r j|m in N P V  != a ttrn o d e [0 ]-> lo w e r )
{
a ttrn o d e [0 ]-> ty p e = 0 ;
a ttrn o d e [0 ]-> u p p e r= m a xN P V ;
a ttrn o d e [0 ]-> lo w e r= m in N P V ;

s h if t lo w e r  = m inN P V >0  ? m inN P V  ะ 0;
s h if tu p p e r  =  m inN P V >0  ? m axN PV  ะ m axN P V  - m inN P V ;
/*  re s e t th e  va lu e  fo r  cu rve  f it t in g  * /

fo r ( i= 0 ; i< N p ro je c t ; i+ + )
p ro je c t( i] -> s c o re [0 ]= p ro je c t [ i] -> N P V  + (s h if t lo w e r-m in N P V );/*  s h ift th e  ax is

ฯ
}

}/**....... ********/
m ax flo a t( f lo a t ‘ o u tp u t.f lo a t ' f lo a t l  .f lo a t * f lo a t2 )
{
*o u tp u t= * f lo a t l> * f lo a t2  ? ‘ f lo a t l  ; * f lo a t2  ;
}
m in f lo a t( f lo a t ‘ o u tp u t.f lo a t ‘ f lo a t l .f lo a t * f lo a t2 )
{
‘ o u tp u t= * f lo a t1 < * f lo a t2  ? ‘ f lo a t l : ‘ f lo a t2  ;
}
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♦ include "c :\b c \d a ta \ in c lu d e .h "
♦ include "c :\b c \d a ta \d e f in e 2 .h“
♦ include ’ c : \b c \d a ta \e x te rn .h ’  
ex te rn  w in  b ca rd te x t: 
ex te rn  in t bu ff_key ; 
ex te rn  in t a ttr in d e x [];

ra n k in g f)

b ร ุ^ , 6,3,:
in t rw []= {2 }:
A S S T  a s s t3 4 1 0 []= { {1 .3 411 .“ F 10 -M a in  m enu ; N /A  = N c  T o ta l U tility  V a lu e s '} } ;

s a y ( 'R A N K !N G '. 'F 1  o -m enu  àU =  T o ta l U tility * , ''C U M A U M ') :
boxc l r(&  b o a rd te x t) ;
a ss is t(a ss t3410 ,1  ,& boa rd te x t) ;
co lum n  (& b o a rd te x t,5 .c l) ;
row (& boa rd te x t.1  ,rw );
n e t(& boa rd te x t.1  ,rw ,5 .c l):
s p e a k (1 .1 .’ R AN K "); speak (40 ,1  ."R AN K ");
s p e a k (1 1.1 ."A LT E R N A T IV E '); s p e a k (5 1 .1 ."A LT E R N A T IV E ");
speak (35 .1  . 'a U “ ); speak (75 .1  ,"aU “ );

j=1:
fo r(k=1  ะk < = N p ro je c t ;k + + )

fo r  ( i= 0 ; i< N p ro je c t; i + +)
{
if (p ro je c t[ i] -> ra n k != k ) c o n tin u e ;
if ( j< = 1 0) { y=j+2; X=1 ะ }
e ls e  { y=  j-8 ; x = 4 1 ; };
go toxy(x+1  ,y); c p r in t f( "% 2 d ‘ ,k):
g o to xy (x+5 .y ); c p r in t f f% 2 5 ร", p ro je c t[ i] -> n a m e ) ;
go to xy (x+33 .y );

if(p ro je c t[ i] -> to ta l< 0 )  c p u ts ( ’ N /A ') ; 
e ls e  c p r in t f ( '% 4 .2 f" ,p ro je c t[ i] -> to ta l) ;

j+ + ;
}

w h ile (T R U E )
{
g k= g e tk e y () ;  
sw itc h  (g k ){

case  F10 ; if(n ew p ro g ram O ) re tu rn ;
/*  case  F1 ; h e lp  ( '.3 4 1 ')  ะ tx (& b o a rd te x t) ;

b re a k ;* /
}

ass is t(a ss t3410 ,1  ,& boa rd te x t) ;
}

}
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# in c lu d e  "c : \b c \d a ta \ in d u d e .h "
♦ include ‘ c : \b c \d a ta \d e fin e 2 .h *
♦ include "c :\b c \d a ta \e x te rn .h "
ex te rn  f lo a t s h if t lo w e r .s h if tu p p e r;
ex te rn  w in  b o a rd te x t;
ex te rn  in t N a ttrs e le c t;
e x te rn  in t b u ff_ key ;
ex te rn  in t a ttr in d e x f]:
ex te rn  ch a r *c a s h la b e l[ ] ;
e x te rn  ch a r *p e r io d [] .* c o m p o u n d [] :
in t d e ta il [P R O JE C T M  A X ];
in t s um m a ry [P R O JE C T M A X ];

in t f la g ( in t x) ( if(x )  re tu rn  ( in t) 'X ’ ;e ls e  re tu rn  ( in t) ’ 
F ILE  ฯ p t=N U LL ;

^ * * * * * * * * * * * * * * * * * * * * * * /

a ltrepO
{
in t p ro je c tN = 1  ,i,co l=1  .o ld p ro je c t.o ld c o l.g k ;
A S S T  a s s t4 2 1 0 []= { {3 .1 . ‘ F 2 -p r in t: F 10 -M a in  m enu ; U se  \x1 B \x1A+ E N T E R  to  s e le c t

{1 .4211 ."C o m p le te  R e p o rt" } ,
{2 .4 2 12 ,"C o n c lu s io n  R e p o rt" } } ;  

sa y ("M O N E T A R Y  R E P O R T . ’ F lO -m e n u ’ .'C U M A U M "); 
boxc l r(&  b o a rd te x t)  ; 
a ss is t(a s s t4 2 1 0.1 ,& boa rd te x t) ; 
speak (5 .1  ."A LTE R N A T IV E ");  
sp e ak (4 0 .1 ."D E T A IL ") : 
speak (60 ,1  ."SU M M A R Y "); 
fo r ( i= 0 ; i< N p ro je c t ; i ++)

{
g o to xy (5 ,i+ 2 ) ; c p u ts (p ro je c t[ i] -> n a m e );  
g o to x y (4 0 .i+ 2 ): c p r in t f( " [% c )“ .d e ta il[ i ]  ? X 1 : ■ ■ ); 
g o to x y (6 0 ,i+ 2 ); c p r in t f( " [% c ]" . f la g (s u m m a ry [ i]) ) :
}

h ilia ltre p (1 .1 ,1 ) ;

w h ile fT R U E )
{
o id c o l= c o l;o ld p ro je c t= p ro je c tN ;
g k= g e tk e y () ;
s w itc h (g k ) {

ca se  D O W N  : p ro je c tN +=1  .b re a k ; 
ca se  UP  : p ro je c tN -= 1 ; b re a k :
ca se  LE F T  : c o l-= 1 : b reak : 
ca se  R IG H T : c o l+=1 ;b reak ; 
ca se  R E T  :
ca se  S PA C E  : if(c o l= = 1 ) d e ta il[p ro je c tN -1 ]= !d e ta il[p ro je c tN -1 ] ;

e ls e  s u m m a ry fp ro je c tN -
1 ]= !sum m a ry {p ro je c tN -1  ];

b reak ;
ca se  F10 : if(n e w p ro g ra m ())  re tu rn ;

tx (& b oa rd te x t) ;
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b rea k :

ca se  F2: a ltre p 2 () ; a ltre p 3 () : b re a k :
}

ad jus t(1  .N p ro je c t.& p ro je c tN ) ;  
a d ju s t(1 ,2 .& co l) ; 
tx (& b oa rd te x t) ;
h ilia ltre p (o ld p ro je c t.o ld c o l.O ) ;  
h ilia ltre p (p ro je c tN .c o i.1  ); 
a ss is t(a s s t4 2 1 0 .c o l.& b o a rd te x t) ;
}

}. . . . . . . . . . . . . . . . . . . . . . . . . . . .
h i l ia lt re p ( in t p ro je c tN . in t c o l. in t hi)
{
if(h i) tx in v (& bo a rd te x t) ; 
go ta xy (co l= = 1?  41 : 61 ,p rp je c tN  + 1 );
c p r in t f( "% c ‘ .f la g (co l= = 1?  d e ta il[p ro je c tN -1 ]:s u m m a ry [p ro je c tN -1  ])): 
if(h i) tx c o lo r(& b o a rd te x t) ;
}
a ltre p 2 ()
{
in t I , i , j .p e r io d l .p e r io d l:  
in t N lin e = 28 :
in t fo rm []= {0 .1 .2 .3 .-1 .4 .-2 .0 .5 .6 ,7 .8 .-3 .-4 .0 .9 .1 0 .1 1 ,1 2 .1 3 ,1 4 .-5 .0 .1 5 .-6 .1 6 .-7 ,-8 ); 
/ • c h a r  ta b {]= {2 7 ,'\x 2 6 ', '\x 3 6  ,'\x46  , '\x 0 }; /

fp t=N U LL :
if( ! in itp rn () ) re tu rn ;
/***/
com p re ss (1  ): 
fo r ( j= 0 ; j< N p ro je c t : j ++)

{
if (d e ta il[ j]= = F A L S E  jj p rc je c t[ j] -> y e a ru s e < 1  ) co n tin ue : 
p e r io d l =1;
fp r in tf( fp t." \n A L T E R N A T IV E  D E T A IL  R E P O R T  : % 2 5 s \n “ .p ro je c t[ j] -> n a m e ): 
fp r in tf( fp t,*R A T E  : % 6 .2 f \% \ท".p ro je c t[ j] -> in te re s t) ;
fp r in tf( fp t,"C O M P O U N D IN G  T Y P E  : % 1 0 s \n \n “ .c o m p o u n d [p ro je c t [ j] -> c o m p ]) ; 
do  {

/*  s e c tio n  s e p e ra to r  */ 
p e r io d l= p e r io d 1  +6;
a d ju s t2 (0 ,p ro je c t[ j] -> y e a ru s e .& p e r io d 1 ) ; 
ad ju s t2 (0 , p ro je c t [ j] -> y e a ru s e .& p e r io d l) ;

/ *  re p o rt h e a d e r • /  
b lank (30 );
fo r ( i= p e r io d 1 -1  : i< p e r io d l: i ++)

fp r in t f( fp t.“ % -5 s % 2 d " ,p e r io d [p ro je c t [ j] -> p e r ic d ] . i) ;

fo r ( l= 0 ; l< N lin e ; l ++)
{
fp r in t f ( fp t , ‘ \n % -3 0 s " , cash  la b e l [I]): 
if( fo rm [l]= = 0 ) c o n tin u e : / *  b e  h e a d e r • /
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fo r ( i= p e r io d 1 -1  ; i< p e r io d l; i+ + )
P p r in tf( fo rm [l]> 0  ? & p ro je c t[ j] -> v a lu e [ i] [ fo rm [l] -1 ] : 

& p ro je c t[ j] -> c a lc { i] [ fo rm [l]* -1 -1  j) ;
}

p e r io d 1 = p e r ic d l+ 1 ;
Ifeed(O );
} w h ile (p e r io d !< p ro je c t[ j] -> y e a ru s e ) ;

\
/

com press (O );
fc lo s e ( fp t) ;
re tu rn ;
}
/************'*****/
P p r in tf( f lo a t *x)
{
fp r in t f( fp t, fa b s ( (d o u b ie )*x )  > 999999 .99

? ( fa b s ( (d o u b le )*x )  > 9999999 .9  ? 'VolO .Of’  ; ■ % 10 .ir)
; ’% 1 0 .2 fV x ) ;

}̂******** *** **** *** ^
a ltre p 3 ()
{
cha r ta b []= {2 7 .3 0 .5 5 ,0 } ;  
i f ( ! in itp rn ( ) )  re tu rn ; 
fo r ( j= 0 ; j< N p ro je c t; j+ + )

{
i f(s um m a ry f j]= = F A LS E  j| p ro je c t( j]-> y e a ru s e  <1 ) co n tin ue ; 
fp r in tf( fp t." \n A L T E R N A T IV E  % 2d  ; % 25ร’ ,a ttr in d e x [j]+ 1  ,p ro je c t[ j] -> n a m e );  
fp u ts (* \n N e t P re se n t V a lu e  ; “ .fp t);

P p r in tf(& p ro je c t[ j] -> N P V );  
fp r in t f( fp t.“ % 5 ร” ,a ttrn o d e [0 ]-> u n it) ;

fp r in tf( fp t." \n  Pay B ack P e r io d  ; % 10d  % 5 ร’ ,p ro je c t[ j] -> P B P .a ttrn o d e [1 ]-> u n it) ;
fp r in t f ( fp t , “\n in te re s t R a te  : % 6 .2 f \% \n \n ’ .p ro je c t f j] -> in te re s t) ;

fp u ts ( “C A S H FLO W  O F  A L T E R N A T lV E \n ’ ,fp t); 
fp u ts (ta b .fp t) ;
fo r ( i= 0 ; i< p ro je c t [ j] -> y e a ru s e , i+ + )

{
fp r in t f( fp t. ’ \n \t% 1 0 s  % 2 d \ f .p e r io d [p ro je c t f j ] - > p e r io d ] , i) ;  
P p r in t f(& p ro je c t[ j] -> c a lc [ i] t7 ]) ;
}

Ifeed(O );
}

fc lo s e ( fp t) :
}
/ * * * - ” * * ’ * * '* * * * /  
b la n k ( in t N b lan k )
{
in t i;
fo r ( i= 0 ; i< N b la n k : i+ + ) 

fp u tc ( ‘ ’.fp t);
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/ " c h a r  s p a c e []= {2 7 ,102 .0 .0 .0 }; 
sp a ce {3 ]= (ch a r)N  b lank ; 
fp u ts (s p a c e .fp t) ;* /

ï nt i n itp rn  ()
{
fp t=N U LL ;
if( !c h e c k p r in te r( ) )  re tu rn  0; 
if ( ( fp t= fo p e n ( ‘ P R N “ .“พ ๖“ ) )= = N U LL ) re tu rn  0; 
/*Vputs(*๖c1 B @ \r" .fp t) ;7  
re tu rn  1 ะ
}
/....... ....................../

c o m p re s s a n t co d e )
{
cha r s e t[ ]= {2 7 ,1 5 .0 ); 
ch a r re se t[]= {1 8 .0 );  
fp u ts (c o d e  ? s e t ; re se t ,fp t);
}/*******************/
l fe e d ( in t n lin e )
{
in t i;
if(n lin e = = 0 ) fputcCXf .fpt);
e ls e  fo r ( i= 0 ; i< n lin e ; i+ + ) fputcCXn'.fpt);
}/**” *************/
ra n k re pd is pO
{
A S S T  a ss t4 4 1 0 []= {{1 .4 4 1 1 ,“ F 2 -p r in t; F I 0 -M a in  m enu "}};
s a y fR A N K IN G  R E P O R T ', " . ‘ ๆ;
boxc l r(& b o a rd te x t) ;
a s s is t(a s s t4 4 1 0.1 . ib o a rd te x t ) ;
p r in tc e n te r (& b o a rd te x t.1 0 .“ PR ES S  F2 T O  G O “ );
w h ile (T R U E )

{
sw itc h (g e tke yO )

{
ca se  F2: ra n k re p d is pO ; b rea k ; 
ca se  F10 : if(n e w p ro g ra m ()) ; re tu rn :

tx (& b ca rd te x t) :
b rea k :

)
}

}
/**'*'“******'***'*/
rankrepO
/X
cha r ta b []= {2 0 ,0 );  
cha r ta b l [ ] - { 5 .20 ,60 .0 );
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if( ! in itp rn ( )  บ N p ro je c t= = 0  ) re tu rn ;

J=1:

se tta b ( ta b ) ;
lfe e d (1 );
fp u ts (“\tS U G G E S T lO N  T H E  W AY  T O  C H O O S E  A LT E R N A T IV E \n " ,fp t) ; 

s e t ta b ( ta b l) ;
fp u ts (* \tR A N K \tA L T E R N A T IV E \tT O T A L  U T IL lT Y ’ .fp t); 
fo r(k=1  ;k < = N p ro je c t;k + + )

fo r  ( i= 0 ;i< N p ro je c t: i+ + )
{
i f (p ro je c t[ i] -> ra n k != k ) c o n tin u e ; / *  f in d  the  ra n k in g (k ) 7  
fp r in tf( fp t,* \n \ t% 2 d \t% -2 5 s \t* ,k .p ro je c t[ i] -> n a m e ); 

i f (p ro je c t[ i] -> to ta l< 0 )  fp u ts ("N /A ",fp t) ; 
e ls e  fp r in t f( fp t,"% 4 .2 f" ,p ro je c t[ i] -> to ta l) ;

i+ + :
}

Ifeed(O );
fc lo s e ( fp t) ;
w h ile (  In ew p ro g ram Q ) ; /*  d e bu g  la te r  V  
re tu rn ;
}̂*************^
in t u tilre pm a rk [P R O JE C T M A X ]; 
u tilre pO  
{
in t a lt= 0 ,c ld a lt ; / *  a lt s ta rt a t 1 (0 fo r  re p o r t ty p e  ) * /

A S S T  a s s t4 3 1 0 []= {{3 .1 ,“ F 2 -p r in t; F 10 -M a in  m enu ; “ }.
{ า .4 3 11 .‘ S pa ce  B a r- to g g le  D E T A IL /S U M M A R Y *}. 
{2 ,4 3 1 2 / n  + E N T E R -s e le c t* } } ;  

sa y ("บT IL IT Y  R E P O R T V F IO -m e n u V C U M A U M ");  
boxc l r(& b o a rd te x t)  ; 
ass is t(a ss t4310 ,1  ,& boa rd te x t); 
p ri n tce  n te r ( & boa rd  tex t, 1 . 'U T IL IT Y  F U N C T IO N "); 
s p e a k (4 ,6 ,“A LTE R N A T IV E "); s p e a k (4 4 ,6 .“A LT E R N A T IV E "):  
s p e a k (3 0 .6 ,"R E P O R T "); s p e a k (7 0 .6 ."R E P O R T );  
s p e a k (4 ,3, R E P O R T  TY P E ");

h iliu t ilre p (0 ,u ti!re p m a rk [0 ],1  );

fo r ( i= 0 ;i< N  p ro je c t; i++ )
{
go to xy ( i< 1 0  ? 5 : 45 ,i < 10 ? i+9  : i-1 );
c p r in t f( ‘ % -30s  [% c ]" .p ro je c t [ i] -> n a m e ,u t i lre p m a rk [ i]  ? ไ>0 : 1 ’);
}

w h ile fT R U E )
{
o ld a lt= a lt ; 
sw itc h  (ge tkeyO )

{
ca se  H O M E : alt=Q; b rea k ;
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case  END  : a lt= N p ro je c t;b re a k ;  
case  UP  : a lt— ib re a k ; 
case  DOW N : a lt+ + :b re a k ;  
case  R IG H T  : if (a lt < =  10) a lt +=10 ;

case  LE F T  ; if(a lt> 1 0 ) a lt -= 10 :
b rea k ;

ca se  RET; 
case  SPAC E  :
ca se  'X' : u t ilre p m a rk [a lt ]=  !u t ilre p m a rk [a lt) ;  

b rea k ;
ca se  F10 ; if(n e w p ro g ra m ())  re tu rn ;

tx (& b o a rd te x t) ;
b rea k ;

case  F2 ; if (u t ilre p m a rk [0 ])  U tilre p3 ();
e ls e  U tiire p2 (); 
b rea k ;

}
a d ju s t(0 .N p ro je c t,& a it) ;
tx (& b oa rd te x t) ;
h iliu t i lre p (o ld a lt .u t i lre p m a rk [o ld a lt ] .0 ) :  
h iliu t i lre p (a lt .u t ilre p m a rk [a lt ] ,1 ) ;  
a ss is t(a ss t4 310 ,a lt< 1  ? 1  ะ 2 ,& b o a rd te x t) ;
}

}
/ " * * * * " * ............. ...................* * * * • * * " /
h iliu t i lre p ( in t a lt ,in t re pm a rk .in t h i)
{
if(h i) tx in v f& b ca rd te x t) ;  
if( !a lt)  {

g o to xy (2 0 ,3 ); c p r in t f( “% 1 0 s " .re p m a rk  ? "S U M M A R Y ' ; "D E TA IL ");โ
g IS 6  {

g o to x y (a lt >  10 ? 77  : 37 . a lt > 10  ? a lt-1  :a lt+ 8  ); 
c p u ts (re pm a rk  ? "X " ะ " ");
}

if(h i) tx c o lo r (& b o a rd te x t) ;
)̂

* * * * * * * * *  j

Utilrep2()
{
cha r ta b []= {2 .2 8 .3 5 .5 0 .6 0 ,0 );
if( ! in itp rn ( )  Jl N p ro je c t ==0  II N a ttrs e le c t= = 0 ) re tu rn ;
se tta b (ta b );
lfeed (1  );
fo r ( i= 0 ;i< N  p ro je c t; i++ )

{
i f ( !u t ilre p m a rk [ i+ 1 ])  c o n tin ue ; 
b la n k (6 );
fp r in tf( fp t,"A L T E R N A T IV E  ; % 2 5 ร ".p ro je c t[ i] -> n a m e ) ;  
l fe e d (3 ) ;
fp u ts (" \tA T T R IB U T E \tW E IG H T \tS C O R E \tU T lL IT Y \tU T IL IT Y *W E IG H T \n " .fp t) ;
u n d e r lin e (8 0 );
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l fe e d (1 ) ;
fo r ( j= 0 ; j< N a tt rs e le c t ; j++)

{
fp rm tf( fp t," \t% -2 5 s \t% 4 .2 f\t '‘ .u s e a ttr [ j] -> n a m e ,u s e a ttr | j] -> ra t io ) ;

P p r in tf(& p ro je c t[ i] -> s c o re [a ttr in d e x f j] ] ) ;
fp u ts (* \t* ,fp t) ;

if(u s e a ttr [ j]-> ty p e = = 0 )
fp rm tf( fp t,"% 4 ร\t% 4 s \n * .“N /A “ .*N /A ‘ );

fp r in t f( fp t,*% 4 .2 f\t% 4 .2 f\ท,,. 
p ro je c t[ i] -> u t i l [a t t r in d e x [ j] ] .  
u s e a t tr [ j ] -> ra t io *p ro je c t[ i] -> u t i l[a t t r in d e x [ j] ] ) ;

}
lfe e d (1 ) :  
u n d e r lin e (8 0 );  
f p u ts  ( " \ fT  O T  A L \t\ t \ t \ t“ , f p t) ; 
i f (p ro je c t[ i] -> to ta l< 0 )

fp u ts ( "N /A \n .fp t) ;
e ls e

fp r in t f( fp t, ’ % 4 .2 f\n " ,p ro je c t[ i] -> to ta l) ;
Ifeed(O );
}

fc lo s e ( fp t) ;
}
/*•*****"/
Uti!rep3()

{
cha r ta b []= {1 0 ,40 ,45 .0 };
if( ! in itp rn ( )  Jj N p ro je c t ==0  II N a ttrs e le c t= = 0 ) re tu rn : 
b la n k (3 5 ): fp u ts ( "U T IL IT Y  ร บ M M A R Y \n \ท’ ,fp t); 
se tta b (ta b );
fp u ts ( " \tA L T E R N A T lV E \tT O T A L  U T lL IT Y \n ’ ,fp t); 
fo r ( i= 0 : i< N p ro je c t ; i+ + )

{
i f ( !u t ilre p m a rk [ i+ 1 j)  co n tin ue ;
fp r in t f ( fp t , ’ \ t% -2 5 s \t\ t ’ ,p ro je c t[ i] -> n a m e );
if(p ro je c t[ i] -> to ta l< 0 )

fp u ts ( ’ N /A \n  .fp t);
e ls e

fp r in t f( fp t. ’ % 4 .2 f\n ’ ,p ro je c t [ i] -> to ta l) ;
}

Ifeed(O );
fc lo s e ( fp t) :
}̂

4 * 4 * * * « * j

u n d e r lin e ( in t n lin e )
{
in t i;
fo r  ( i= 0 ; i< n lin e ; i+ +) 
fp u ts ( ’ - '. fp t) ;
}/****"**•*/
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s e tta b (c h a r 'ta b )
{
fp r in tf( fp t, '\x 1  B \x44% s \r* ,ta b ):
}/................... •***/
u tilfre p d is p O
{
A S S T  a s s t4 1 1 0 []= { {1 ,4111 ,’ F 2 -p r in t; F 10 -M a in  m e nu ’ }} ;
sa y (’ U T !L IT Y  FU N C T IO N  R E P O R T ', " , ” ’ );
b oxc i r(&  b o a rd te x t) ;
a s s is t(a s s t4 1 10,1 ,& baa rd te x t);
p r in tc e n te r(& b o a rd te x t,1 0 ,’ PR ES S  F2 T O  G O ’ ):
w h ile (T R U E )

{
sw itc h (g e tke yQ )

{
ca se  F2: u t ilfre p () ;b re a k ;
ca se  F10 : if(n e w p ro g ra m ())  re tu rn ;

tx (& b o a rd te x t) ;
}

a ss is t(a s s t4 1 10.1 ,& boa rd te x t) ;
}

)/*****************/
u tiifrepO
{
cha r ta b []= {3 0 ,6 0 .0 };
if( ! in itp rn ( )  Î! N p ro je c t= = 0  {j N a ttrs e le c t= = 0 ) re tu rn ;
se tta b (ta b );
lfe e d (1 ) ;
fp u ts ( ’ U T IL IT Y  F U N C T IO N \n \n ’ ,fpt); 
fp u ts ("A T T R IB U T E \tE Q U A T IO N \tR IS K  A T T IT U D E \n ’ .fp t); 
fo r ( i= 0 ; i< N a ttrs e le c t; i + + )

{
fp r in t f( fp t. ’ % -2 5 s \t* ,u s e a ttr [ i] -> n a m e );
sw itc h (u se a ttr [ i] -> ty p e )

{
case  0: fp r in t f( fp t. ’ N /A ");

b reak :
case  1: fp r in tf( fp t,"U (x ) = % 7 .2g  % + 7 .2 g x ",u sea ttr [i-1  ]-> a ,u sea ttr [i-1  ]-> b ) ; 

b reak :
case  3:
case  4; fp r in t f( fp t. ’ U (x) =  % 7 .2g  '  x '% 7 .2 g ’ ,u sea ttr[i-1  ]-> a .u sea ttr [i-1  ]-> b ) : 

b reak ;
case  2: fp r in t f( fp t, ’ U (x) = e xp (% 7 .2 g  % + 7 .2 g /x ) ’ .u s e a ttr [ i-1 ]-> a .u s e a ttr [ i-1 ]-

/*  fp r in t f( fp t, ’ \ t4 .2 f\ t ‘ ): re se rve  fo r  R va lu e  */ 
fp u tc f v . fp t ) ;  
sw itc h (u se a ttr [ i] -> ty p e )

{
case  0: fp u ts ( "N /A ’ .fp t); b re a k :



ca se  1: fp u ts ("R is k  ln d if fe re n t \ fp t ) ;  b rea k : 
case  2: fp u ts ("S -s h a p e " ,fp t) ; b re a k ; 
ca se  3: fp u ts ( "R is k  A ve rs io n " .fp t) ; b rea k ; 
case  4: fp u ts ( “R is k  S e e k in g “ ,fp t); b rea k ;
}

lfeed (1  ):
}

lfe e d (3 );
fp u ts (" \n U (X ) = U T IL ITY ",fp t);
Ifeed(O );
fc lo s e ( fp t) ;
w h ile (  !n e w p ro g ram ()) ; /*  d e bu g  la te r  */ 
re tu rn ;
}
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# in c lu d e  "c :\b c \d a ta \in c lu d e .h '‘
f in c lu d e  “c : \b c \d a ta \d e fin e 2 .h "
# in c lu d e  ’ c :\b c \d a ta \e x te rn .h "
s tru c t BAR  SCO re bar;
ex te rn  w in  b o a rd te x t. fu ilte x t. fu llte x t2 ;
e x te rn  in t bu ff_key ;
ex te rn  a ttr in d e x [A T T R M A X ];
e x te rn  ch a r 'p o s it iv e ! ] ;
/***“ ****“ **"**“ " /
s c o re w r ite r ( )
{
in t g k ,o ld a ttr ,a ttr= 1  ; 
in t lineF=1  .N lin e = 1 8 ;
A S S T  a ss t2 6 10 [] =  { { 3 .0 . " } .

{1 ,2611 ,'J I + E N T E R  to  s e le c t A ttr ib u te  fo r  s co r in g
A lte rn a tiv e ; F 10 -M a in  m e n u '} .

{2 .2 6 1 2 ,"U se  \x1B \x1A  to  g iv e  s c o re  fo r
A lte rn a tiv e ; E S C -p re v io u s ’ }} ; 
re d raw sco re (1  ,N lin e ,1 );  
ass is t(a ss t2 610 .1  ,& boa rd te x t); 
w h ile fT R U E )

{
cha r h ead [40 ]: 
g k= g e tk e y () ;  
o ld a ttr=  a ttr; 
sw itc h (g k )

{
ca se  UP  ; a ttr--; b reak ;
ca se  DOW N : a ttr ++; b reak ;
ca se  R E T  ; if( a ttr in dex [a ttr-1  ] < =  1 ) b reak ;

s co re m a k in g (a ttr )  ;
s p r in tf(h e a d ."S C O R IN G  O F  % 2 5 s ’ .u se a ttr [a ttr -1 ]-

>nam e );
tx c lr(& fu llte x t2 ) ;
g o to xy (2 5 ,2 );
c p r in t f( 'O B J E C T IV E  ; % 8 ร*, p o s itiv e [u se a ttr [a ttr -1  ]-

> p o s it iv e ]) ;
say (h e a d .“ E S C -P re v io u s  m e n u V C U M A U M ') ;  
a ss is t(a s s t2 6 1 0 ,2 ,& fu llte x t) ; 
b a rw r ite r (& s c o re b a r) ;  
re d ra w s c o re ( lin e F .N Iin e + lin e F -1  .a ttr); 
b reak ;

ca se  F10; if(n ew p ro g ra m ())
{
e n d s c o re ( ) ;
re tu rn ;
}

tx (& b o a rd te x t) ; b rea k ;
/*  ca se  F1 ; he lp (".251  ■ ); tx (& b o a rd te x t)  ;b re a k ; */

}
ad ju s t2 (1  .N a ttrs e le c t.& a ttr) ;

if ( s c ro llp a g e (& lin e F . lin e F + N lin e -1  .a ttr))
{



re fre s h s c o re ( lin e F ,N lin e + lin e F -1  .a ttr); 
con tin ue ;
}

h ilis c o re ( lin e F ,a ttr ,1 ) :  
i f (o ld a tt r  !=a ttr)

h ilis c o re ( lin e F .o ld a ttr .O );  
ass is t(a ss t2610 ,1  ,& boa rd te x t);
}

} ....... */
re d ra w s c o re ( in t lin e F . in t lin e L .in t a ttr)
{
sa y ( ’ S C O R E ". "F 10 -m enu ’ .“CUM  AU M ’ ):
box(&  b o a rd te x t) ;
re f re s h s c o re ( I in e F ,lin e L . a ttr);
}
. . . . . . . . . . . . . . . . . . . . . 1
re fre s h s c o re ( in t lin e F . in t l in e L .in t a ttr)
{
in t i;
tx c lr f& b o a rd te x t) ;  
s p e a k (1 .1 .’ A T T R IB U T E ') ;
p r in tc e n te r(& b o a rd te x t.2 1  ."U se  II to  c h o o se  a ttr ib u te  fo r  s c o r in g ’ ); 
fo r ( i= lin e F ; i< = N a tt rs e le c t && i< = lin e L ;i+ + )

{
g o to x y (1 ,2 + i- lin e F ) ;  
cp u ts (u sea ttr fi-1  J->ทam e); 
g c to x y (4 0 ,2 + i- lin e F ) :
if(a ttr in d e x [ i-1 ] <=า ) cp u ts ( ’ A LR E A D Y  IN S T A LLE D ’ ); 
e ls e  c lre o lQ ;
}

h ilis c o re ( lin e F ,a ttr .1  );
}
^ '* * * * * * * * * * * * * * * * * * * * *  * j
h ilis c o re  ( in t lin e F . in t a ttr . in t h i)
{
if (h i) tx in v (& bo a rd te x t) ;  
g o to x y (1 ,2 + a ttr- lin e F );  
cpu ts (u sea ttr [a ttr -1  ]-> nam e ); 
if(h i) tx c o lo r (& b o a rd te x t) ;
)
r . . . . . . . . . . . . . . . . . . .  1

s c o re m a k in g ( in t a ttr)
{
in t i;
fo r ( i= 0 ; i< N p ro je c t; i+ + )

{
s c o re b a r .n a m e [i)= p ro je c t( i]-> n a m e ;
s c o re b a r .v a lu e [i] = & p ro je c t[ i] -> s c o re [a ttr in d e x (a ttr -1  ]];
}



s c o re b a r .A llre c = N p ro je c t;  
s c o re b a r .N re c o rd = m in (1 5 .N  p ro je c t) ;  
s c o re b a r .m in = u se a ttr [a t tr -1 ]-> lo w e r ;  
s c o re b a r .m a x= u s e a ttr [a ttr -1 ]-> u p p e r;  
sco re ba r.n a m es iz e= 2 5 ;  
s co re b a r.d e c im a l= T R U E ;  
s c o re b a r . le g e n d = u s e a ttr [a ttr -1 ]-> น nit: 
}
e n d s c o re ()
{
anaca lc () :
}



โปรแกรม SCREEN.C



209
/ *  S C R E E N .c  7
f in c lu d e  "c :\b c \d a ta \ in c lu d e .h *
vo id  p r in tc e n te r(w in  ‘ x . in t row .ch a r ‘ lin e );
vo id  b o x (w in  *x);
vo id  b o x c lr(w in  *x);
vo id  tx (w in  *x);
vo id  tx d (w in  *x);
vo id  tx c ir (w in  *x);
vo id  tx d c lr (w in  *x);
vo id  d i(w in  *x ,cha r *ax);
vo id  in vd i (w in  ‘ x .c h a r *ax);
vo id  s p e a k ( in t x . in t y .c h a r ‘ ร);
cha r * fu ! llin e (c h a r * .in t);

w in  h e a d te x t= {1 .1.80,1 .W H ITE .R E D .TR U E .O .B LA C K );
w in  u se rte x t= {1 .25 .8 0 .2 5 .W H IT E .R E D .T R U E .O ,B LA C K );
r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s a y  . 1

vo id  sa y (ch a r * lin e 1 ,c h a r ‘ b t l in e l .cha r *b t! in e 2 )
{
if(s tr le n ( lin e 1 ))

{
tx c lr ( ih e a d te x t ) ;  
p r in tc en te r(& head te x t,1  ,line1 );
}

/* tx c lr (& u se rte x t) ;  
if(s tr le n (b tlin e 1  ))

{
cpu ts (b tiin e 1  );
)

i f (s tr le n (b t lin e 2 ))
{
g o to x y (8 0 -s tr le n (b t lin e 2 ),1  ); 
cp u ts (b tlin e 2 ) ;
}’/

}

che ckcon  7
B IO S D A TA  fa r ‘ b io s  = M K _FP  (0x0040 . 0); 
in t c o lo r  = 0; 
cha r lin e b in [8 0 ];
w in  fu llte x t= {1 .1 ,8 0 ,2 5 .W H ITE .B LA C K .F A LS E .0 ,B LA C K );

vo id  c h e c k co n (v o id )
{
sw itc h  (b io s -> v id e o M o d e ) { 

case  0; 
case  2; 
ca se  6;
case  7 :co io r= F A LS E ;b re a k ;  
d e fa u lt :c o lo r  = T R U E ;b re a k ;
}

}
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^ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  b o x  */
vo id  b o x (w in  *x)
{
in t i, l= x ->w i-1  ,t= x ->พ t-1 ,r= x ->w r+1  ,b t= x ->w b t+1  : 
in t b o rd [] [6 ] = { /*  b o rd e r  ch a ra c te rs  7

{ 196. 179. 218. 1 9 1 .2 1 7 . 192 }.
{ 205. 186. 2 0 1 .1 8 7 . 188, 200 }.
{ 178, 178. 178. 178, 178, 178}.
>:

in t ty p e = x -> b rd ; 
tx (& fu llte x t) ; 
tx b o rd e r(x ); 
go to xy (l.t) ; 
fo r( i=1  ; i< r- l: i+ + )

g o to xy ( l.b t) : 
fo r( i=1  : i< r- l; i+ + )

p u tc h (b o rd [ty p e ][2 ]) ;
p u tc h (b o rd [ty p e ][0 ]) :

pu tch  (b o rd  [ty p e ] [3 ] ). 
p u tc h (b o rd [ty p e ][5 ]) ;  
p u tc h (b o rd [ty p e ][0 |) ;

p u tc h (b o rd [ty p e ][4 ]) ;
fo r( i= 1 ;i< b t- t ; i+ + )

{
g c to x y ( l,t+ i) ; p u tc h (b o rd [ty p e ][1 ]) ;  
g o to x y (r .t+ i) ; p u tc h (b o rd [ty p e ][1  ]);
)

}

b o x c lr  V
vo id  b o x c lr(w in  *x)
{
box(x );
txc !r(x );
}
^ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  *! 
vo id  tx (w in  *x)
{
w i nd o w (x -> w l .x -> w t,x -> w r,x ->w b t) ;
tx co lo r(x ) ;
g o to xy (1 .1 ):
โ
/ ................*.......................... . txd ./
vo id  tx d (w in  *x)
{
w i n d ow (x -> w i ,x -> w t.x -> w r.x -> w b t) ะ
tx inv (x ):
g o to xy (1 .1 );
}.......................
tx in v (w in  *x)
{
te x tc o lo r( c o lo r  ? x -> tb  : (x -> in v  ? W H IT E  ะ B LA C K  )); 
te x tb a c k g ro u nd ( c o lo r  ? x -> tc  ะ (x -> in v  ? B LA C K  : W H IT E ));
}̂

* * * * * * * * * * * * * * * * * * * * * ^
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tx c o lo rc h a n g e (w in  *x ,in t c o lo rc h a n g e )
{
te x tc o lo r (  c o lo r  ? c o lo rc h a n g e  : (x -> in v  ? B LA C K  ะ W H IT E ));
}̂* * * * * * * * * * * * * * * * * * * * * ^  
tx c o lo r (w in  *x)
{
te x t c o lo r  ( c o lo r  ? X > tc  ะ (x -> in v  ? B LAC K  ; W H IT E )):
te x tb a c k g ro u n d ( c o lo r  ? x -> tb  : (x -> in v  ? W H IT E  ; B LA C K ));
)
tx b o rd e r(w in  *x)
{
te x tc o lo r f c o lo r  ? x -> b c  : (x -> in v  ? B LAC K  ; W H IT E )); 
te x tb a c k g ro u n d ( c o lo r  ? x -> tb  : (x -> in v  ? W H IT E  : B LACK ));
}
/ ................... .................... ............................ tx c lr  7
vo id  tx c !r(w in  *x)f
tx (x);
c lrs c r():
}
^********************************** txçjçjp * f

vo id  tx d c lr (w in  *x)
{
txd (x);
c lrs c r();
}

/* •* * > ..1. . . . . . . . . . . . . . . . . . . . . . . . . . .  jnvcjj »/
vo id  in vd i (w in  *x ,cha r *ax)
{
tx d c lr(x ); 
c p r in tf( "% ร".ax):
}
^ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
vo id  s p e a k ( in t x . in t y .c h a r •ร)
{
go toxy (x .y );
cpu ts (s );
}
^ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  *j

in t te x ts iz e (w in  *x)
{
re tu rn (x -> w r-x -> w l+ 3 )* (x -> w b t-x -> w t+ 3 )*2 *s iz e o f(c h a r) ;
}

/•************•*..............
vo id  lo a d w in (w in *x .v o id  fa r *e )

lo a d w in  V



{
pu tte x t(x ->w l-1  ,x -> w t-1 1x ->w r+1  ,x ->พ bt+1 ,e);
i
7. .  . . . . . . . . . * . * . . . . . . . . . . . . . . . . . . .  รavew in  */
v o id  s a ve w in (w in *x .v o id  fa r  *e )
{
ge tte x t(x -> w l-1  ,x ->w t-1  ,x ->w r+1 ,x ->พ bt+1 ,e);
}
7. .  . . . . . . . » . . . . . . . . . . » . . . * . . . . » . . .  p e jn tcen te r V
vo id  p r in tc e n te r(w in  *x .in t row .ch a r * iin e )
{
go to xy ((x -> w r-x -> w !+ 1  -s tr le n ( lin e ) ) /2 + 1  .row ); 
c p u ts ( lin e ) :
}
^ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  Q 0 ^ j ^ 0 y  *f
in t b u ff_ ke y  =0; 
in t g e tk e y (v o id )
{

cha r c .h=0 ;

if (!b u ff_ ke y )
{

c= ge tch () ; 
i f  (!c) h =ge tch (): 
re tu rn  ( (h « 8 )J c ) ;

}
e ls e
{

!= bu ff_key ;
bu ff_key=0 ;
re tu rn (I) ;

}
}
vo id  * te x ta llo c (w in  *pw in )
{
vo id  * b in=N U LL :
if ( (b in = (v o id * )m a llo c ( te x ts iz e (p w in )) ) != N U L L )

s a v e w in (p w in .b in ) ;
re tu rn (b in ) ;
}7. .  . . » . . . . .* . . . . . . . . .» * » . .» » » » » » »  trjm *7
tr im (c h a r *s . in t m ax len )
{
in t len ;
if( ( le n = s tr le n  (ร ))< ๓ ax len )

m e m se t(s + le n ,‘ '.m a x le n - le n ) ;
ร [m ax !en ]=0 ;
}7.. ....................../
co lum n (w in  'p w in . in t  N x . in tx [ ] ) / *  co lum n  o f fu lls c re e n  * /
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{
in t j:
w in d o w (1 ,1 .80 .25 );
tx b o rd e r(p w in ) ;
fo r( j= 0 ;j< N x ;j+ + )

{
v iin e (p w in -> w t.p w in -> w b t.x [ j] ,0 ) ;

/ *  fo r ( i= p w i ก-> w t; i< = p w in -> w b t; i+ + )
{
g o to x y (x [j] , i) ;
pu tch (179 );
}*/

g o to xy (x [j] .pw in -> w t-1  ); 
pu tch (194 );
g o to xy (x [j] .pw in -> w b t+ 1  ); 
pu tch (1 93);
}

tx (pw in );
}
/............ *...............**/
row (w in  ‘ p w in . in t N x .in t x [ ] ) / * ro w  o f lo ca l w in d o w * /
{
w in d o w f l .า .80 ,25);
tx b o rd e r(p w in ) ;
fo r( j= 0 ;j< N x ;j+ + )

{
H lin e (p w in -> w l.p w in -> w r .x [ j]+ pw i ก-> w t-1 .0); 

/*  fo r ( i= p w in -> w l; i< = p w in -> w r ; i+ + )
{
g o to xy ( i.x [ j)  + pw in ->w t-1  ); 
pu tch (1 96);
}*/

go to xy (pw in ->w l-1  ,x [j] + pw in -> w t-1 ) ; 
pu tch (195 );
g o to xy (pw in ->w r+ 1  ,x [j] + pw in -> w t-1 ); 
pu tch (180 );
}

tx (pw in );
}
/** * * * * * * * * ........
H lin e ( in t le ft. in t r ig h t. in t lin e . in t type )
{
in t s ty le [ ]= { f  96 ,2 05 ,178 .219 .22 3 }.i; 
g o to x y ( le ft. lin e );  
fo r ( i= le ft ; i< = r ig h t; i ++)

p u tch (s ty le [ty p e ]);
}
/ ............. * * * * * * * .................... /
V lin e ( in t to p , in t b o tto m ,in t lin e . in t type )
{
in t s ty le [ ]= {1 79 .186 .178 .219 }.i; 
fo r ( i= to p ;i< = b o tto m :i+ + )

{



g o to x y ( lin e .i) ;
p u tc h (s ty le [ty p e j) :
}

}
ne t(w in  ‘ p w in . in t n row .in t * ro w ,in t n c o l. in t *co l)
{
in t i.j;
w in dow (1  .า ,80 ,25); 
tx b o rd e r(p w in ) ;  
fo r ( i= 0 ; i< n c o l; i ++ )

fo r ( j= 0 ;j< n ro w ;j + +)
{
g o to x y (c o l[ i] , ro w ( j]+ p w in -> w t-1  ); 
pu tch (1 97);
}

tx (pw in );
}

/********************/
in t te x tm a llo c (w in  ‘ pw in .v o id  fa r * *b in )
{
i f ( ( *b in = fa rm a llo c ( te x ts iz e (p w in ) ) )  = = N U LL  ) re tu rn  FALSE ;
s a v e w in (p w in ,*b in ):
re tu rn  TR U E ;
}
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^ in c lu d e  ’ c :\b c \d a ta \ in c iu d e .h "
w in  b lo o m te x t= {1 .3 .1 .2 3 .W H ITE .L IG H TR E D .FA LS E .1  .B LU E }; 
ex te rn  w in  fu llte x t;

b lo om ()
{
in t i.j;
tx c lr f& fu llte x t) ;
fo r( i= 1  :i< = 1 0 :i+ -*-)

{
fo r( j= 0 :j< 1 0 0 0 0 ;j+ + ):  
b lo o m te x t.w l= 4 0 -( f lo a t) (3 .8 * ( f lo a t) i) ; 
b loom te x t.w r=41  + ( f lo a t ) (3 .8 '( f lo a t ) i) :  
b o x c ir f& b lo o m te x t) ;
}

p r in tc e n te r (& b lo o m te x t.6 .“A  D E C IS IO N  S U P P O R T  S Y S TE M "): 
p r in tc e n te r (& b lc o m te x t,7 ,"F O R ‘ );
p r in tc e n te r(& b lo om te x t.8 ,"E V A LU A T IN G  A U T O M A T IO N  P R O JE C T S ’ ): 
p r in tc e n te r(& b lo o m te x t.1 0 ."B Y  : DAVID  S A M A N Y A P O R N  C 215718 ’ ); 
p r in tc e n te r (& b lo o m te x t,1 1 ,"A D V IS E  BY  : A ss t. P ro f C H U VEJ C H A N S A N G A V E J , Ph D ."); 
p r in tc e n te r j& b lo o m te x t, 12 ."C O -A D V IS E  BY  : A ss t. P ro f. M AN O R  R E O D E C H A . P h .D ."); 
p r in tc e n te r (& b lo o m te x t.1 4 ,"D E P A R T M E N T  O F  IN D U S T R IA L  E N G IN E E R IN G  “ ); 
p r in tc e n te r j& b lo o m te x t. 15, "F A C U LT Y  O F  E N G IN E E R IN G "): 
p r in tc e n te r (& b lo o m te x t,1 7 .’ C H U LA LO N G K O R N  U N IV E R S ITY "):
}

2 1 6
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2 1 8
#inciude "c:\bc\data\include.h" 
int Nproject=1 ;
int hand!er(int errvalue.int ax.int bp.int si);
int ctrlhandler();
extern int Nproject;
extern int Nattrselect;
extern char altfiie[26);
extern char attrfile[26];
extern win fulltext;
win headwin={1.1.80.1 .WHITE.BLACK.FALSE.O,BLACK);
extern menubar headmenu;
extern win boardtext.fulltext;
extern char *period[2];
int progrid=0;
int gk;
int group;
win atext[]={{2.3,12,5,WHITE.BLUE.FALSE.1 .MAGENTA).

{18.3.38.8.WHITE.BLUE.FALSE.1.MAGENTA).
{34.3.54.7 WHITE.BLUE.FALSE.1.MAGENTA), 
{50.3,68,6,WHITE.BLUE.FALSE.1 .MAGENTA),
{65.3.77,8,WH!TE.BLUE,FALSE.1 .MAGENTA}}; 

menubar amenu[]={{3.3.1 .BLACK.WHITE.NULL).
{6,6,1 .BLACK.WHITE.NULL).
{5.5.1 .BLACK.WHITE.NULL).
{4,4 1 BLACK.WHITE.NULL).
{6.6.1, BLACK.WHITE^NULL}};

char *achoice[]={“LO AD"."SAVE"."QUIT"};
char *bchoice[]={’ALTERNATIVES“.“CASH FLOW"."ATTRIBUTES",“ATTRIBUTE 
WEIGHTING .UTILITIES .ALTERNATIVE SCORING"};
char *cchoice[]={“MONETARY”.“UTILITY"."UTILITY FUNCTIONS"."RANKING“."GRAPH“); 
char *dchoice[]={"UTILITY FUNCTIONS".“MONETARY".“UTILITY".“RANKING"}; 
char *echoice[]={’NC/CNC"."MIS".“MRP/MRP ll"."FMS"."CAD"."C!MS“};

ASST Aasst{]={{4,0,“"),

ASST Basst[]={{7.0."“),

ASST Casst[]={{6.0.“").

Alternatives"),

ASST Dasst[]={{5,0.’"}.

{1.11 ."Load a DATA FILE from disk").
{2.12."Save current DATA to disk").
{3.13,“Quit CUMAUM"}};

{1.21 .’ Input Alternative Details").
{2.22."Input Alternatives' Cash Flow Details"), 
{3,23.“Choose and Input Attributes").
{4.24."Weighting all chosen Attributes").
{5.25."Create Utility Function of Attributes"), 
{6,26,"Scoring all Alternatives’}}:

{1.31 .“Monetary factors Analysis").
{2.32,"Show Utility Value of Attributes").
{3.33,"Show Risk Attitude for Attributes"),
{4.34,"Show Rank and Total Utility Values of

{5,35."Show Graph of Alternatives' Utility Values"}};



{1.41 .“Print out Utility Function"}.
{2,42,“Print out Cash Flow and Monetary Factors"}. 
{3,43.“Print out Utility Values”},
{4.44.“Print out Rank of Alternatives’}};

ASST Easst[]={{7,0.““},
{1.51 .“Suggestion 
{2.52.“Suggestion 
{3,53. “Suggestion 
{4.54,“Suggestion 
{5.55.“Suggestion 
{6,56,“Suggestion

for NC/CNC project"},
for MIS project"}.
for MRP/MRP II project"},
for FMS project"}.
for CAD project"}.
for CIMS project"}};

ASST *asstgroup[5]:

int newprogramQ
{
int pr=progrid; 
int St;
pr=callmenu();
St = checkprogstatus(pr); /* checkprogram status available or not */
if(pr != progrid && pr!=0 && st==TRUE)/*not select*/

*
\

progrid=pr; 
return TRUE;
}

if(pr==23 && progrid==23) return TRUE; 
return FALSE;
}
int callmenuQ
{
int react=ESC; 
int instant=FALSE; 
void *bin; 
bin=malloc(160); 
gettext(1.1,80,1 .bin); 
while(group != ESC)

{
switch (react)

{
case 0: 
case ESC:

if(react==0) instant=TRUE; 
if(react==ESC) instant=FALSE; 
group=menurow(instant); 
if(group==ESC) break; 
switch(group)

{
case 1 ; 
case 2: 
case 3: 
case 4:
case 5:react=joba(group-1 );break;
}



2 2 0
break;

default: puttext(1,1,80,1,bin);
free(bin);
return(react);

}
}

group=1 ;
puttext(1,1.80,1 .bin);
free(bin);
return(O);
}
/****************...... *“ “ “ 7
main()
{
harderr(handler);
ctribrk(ctrlhandler);
checkcon();
cursoffQ;

/ “ *“ /
bloomQ;
trim(aitfile,25);
trim(attrfile,25);
prcjectalloc();
makeattrnode(); /* set attribute pointer 7 
/* attrfixdocQ; 7
attrdocQ; /‘ load attribute document*/

amenu(0].choice=(char “ )&achoice; /* setup popup legend 7 
amenu[1 ].choice=(char “ )&bchoice; 
amenu[2].choice=(char “ )&cchoice; 
amenu(3].choice=(char “ )&dchoice; 
amenu[4].choice=(char “ )&echoice;

asstgroup[0]=(ASST *)Aasst; 
asstgroup[1]=(ASST *)Basst; 
asstgroup[2]=(ASST *)Casst 
asstgroup[3]=(ASST *)Dasst; 
asstgroup[4]=(ASST *)Easst;

makeuseattr();
getkeyO;
demo(); /* data for testing 7
checklastfield();
/* temporary filesize 7 
setupsize();

/*txclr(&fulltext);
boxclr(&boardtext);7
while((progrid=callmenu())==0); /* for first screen 7 
whilefTRUE)

{
switch(progrid)

{



case 11: loaddisp(); break; 
case 12: savedisp(); break; 
case 13: txclr(&fulltext); exit(O);

case 21: altcontrol(): break: 
case 22: boardwriterQ; break: 
case 23: attrwriterQ ;break: 
case 24: attrsca!e(); break: 
case 25: utilwriter() ;break: 
case 26: scorewriter(); break;

case 31: monetwriter();break: 
case 32: utilanaQ; break: 
case 33: utilfwriterQ; break; 
case 34: ranking(); break: 
case 35: graphwriter();break;

case 41: utilfrepdisp();break: 
case 42: altrep(): break; 
case 43: utilrep();break: 
case 44: rankrepdisp();break;

case 51 : 
case 52: 
case 53: 
case 54: 
case 55:
case 56:infowriter(); break:
default : cputsfNON APPLICATION");

break:
)

}
}
/ * * * * * * * ............. * * * * * * * * /
int checkprogstatusfint prog)
{
switch(prog)

{
case 12 : 
case 26 : 
case 32 : 
case 34 : 
case 35 : 
case 43 :
case 44 : if(N project <1 jj Nattrselect < 1 ) return FALSE:

case 22 : 
case 31 :
case 42 : if(Nproject < 1 ) return FALSE ;

case 25 
case 24 
case 33 
case 41 if(NattrselecKl) return FALSE:



default ะ return TRUE;
}

2 2 2

/ * * * * * * * * * * * * * * * * * * * * * * ............. * * /
int jobafint title)
{
int legal[]={LEFT.RIGHT,0}; 
int ch;
int program:
void far *(far *bin)=NULL; 
textmalloc(&atext[title],bin);
/*bin=malloc(textsize(&atext[title])); 
savewin(&atext[title],bin); */
while( (ch=popup (&atext[title].&amenu[title),legal,asstgroup[title])) !=ESC)

{
switch (ch)

{
case RIGHT: headmenu.bar++:

if(headmenu.bar>=6) headmenu.bar=1 ;
pushdown(&atext[title],*bin);
return 0;

case LEFT: headmenu.bar--;
if(headmenu.bar <= 0 ) headmenu.bar=5:
pushdown(&atext[title],*bin);
return 0;

case RET: switch((program=(title+1)*10+amenu[title].bar))
{
case า า : break; 
case 12 : break;

/* if(progrid != 0) saveQ;
else program=ESC; 
break; may create

meassage for save nothing*/
/* case 13: helpstart(); break; */

case 13:break; 
case 21 :break; 
case 22:break; 
case 23:break; 
case 24:break; 
case 25:break; 
case 26:break;

case 31 :break 
case 32:break 
case 33:break



case 34:break; 
case 35:break;

case 41 :break: 
case 42:break: 
case 43:break; 
case 44:break;

case 51 :break: 
case 52:break; 
case 53:break: 
case 54;break; 
case 55:break; 
case 56:break;
default : program=ESC; break;
}

pushd ๐พก (&atext[title],*bin); 
return(program);

}
}

pushdown(&atext[title].*bin); 
return (ESC);
}
/*helpstart()
{
txclr(&fulltext);
help(M3T);
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înclude “c:\bc\data\include.h"
#include "c:\bc\data\define2_h" 
linclude “c:\bc\data\extern.h"

typedef struct STAT {double sumX,sumY,sumX2,sumY2,sumXY;}stat;
^define Line 10
extern win boardtext;
extern int buff_key;
extern int attrindex[ATTRMAX];
extern float shiftlower.shiftupper.
win coltext={2,11.79.20,WHITE.BLUE.FALSE.0.WHITE}: 
win ttext={3.10.16,21 .WHITE.BLUE.FALSE.O,RED}:

. . . . . . . . . . . . . . . . . . . . .
utilwriter()
{
int gk;
int utilNO=1 .oldutil; 
int lineF=1 ; 
int Nline=18;
ASST asst2510[] = { {1.2511 ,"1I*ENTER to select Attribute for making Utility Function; 
F10-Main menu"}};
say("UTILITY",’ F10-menu‘ .“CUMAUM“):
boxc!r(&boardtext);
refreshutil(1 .Nline.1 );
assist(asst2510,1 ,&boardtext);
while((gk=getkey(})!=ESC)

{
oldutil=utilNO;
.switch (gk)

{
case UP;utilNO—;break;
case DOWN; utilNO++;break;
case RET; if(!canutil(utilNO)) break;

if(utilmake2(utilNO)!=ESC) utilcalc(utilNO); 
refresh util (lineF.NIine+lineF-1 .util NO); 
/"continue;*/ 
break;

case F10: if(newprogramQ)
{
anacalc();
return;
}

tx(&boardtext); break:
}

adjust2(1 .Nattrselect&utilNO):
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if ( scrollpage(&lineF,lineF+Nline-1 .utiiNO))
{
refreshutil(lineF.NIine+lineF-1 .UtiiNO); 
continue;
}

hiliutil(lineF.utilNO.I);



2 2 6
if(oldutil!=uti!NO)

hiliutil(lineF.oldutil.O); 
assist(asst2510,1 ,&boardtext);
}

}
/*****•***“ /
int canutil(int utiINO)/* for check that error occur */
{
if(attrindex[utilNO-1]==0 && shiftlower==shiftupper) return FALSE; 
return TRUE;
}/***********/
refresnutil(int lineF.int lineL.int utiiNO)
{
int i;
txclr(&boardtext); 
speak(1,1 .■ATTRIBUTE’ ): 
for(i=lineF;i<=Nattrselect && i<=iineL;i++)

{
gotoxy(1,2+i-lineF); 
cputs(useattr[i-1]->name); 
gotoxy(40,2+i-lineF); 
switch(useattr[i-1 )->type)

{
case 0: cprintf(‘ N/A'); break; 
case 1: cprintf(’Straight line"); break; 
case 2; cprind(’S-shape'); break; 
case 3: cprintfCConcave’): break; 
case 4; cprintf(’Convex”); break;

/* case 0: cprintf(’ N/A’);
break;

case 1: cprintf(’ U(x) = %10.2f %+10.2fx“.useattr[i-1 J->a,useattr[i-1 ]->b); 
break;

case 3;
case 4:cprintf(“บ(x) = %10.2f * x“%ใ0.2f*,useattr(i-1 ]->a,useattr[i-1 ]->b): 

break;
case 2: cprintf("U(x) = exp(%10.2f %+10.2f/x)“,useattr[i-1]->a,useattr[i-1]-

*/ }
}

hiliutil(lineF.utilNO,1 );
)
/........ /

hiliutil(int lineF.int util.int hi)
{
if(hi) txinv(&boardtext); 
gotoxy(1.2+util-lineF); 
cputs(useattr[utii-1 ]->name): 
if(hi) txcolor(&boardtext);
}
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^ * * * * * * * * * * * * * * ^

înt Utilmake2(int utiINO)/I
int i.gk:
float value,max=9999000.00;
CO cobuff[FIT]; 
int valuel ,value2:
ASST asst2S20[]={{2.1 .‘ Input Value or use II + ENTER-},

{า,2521,” }}:
sayfUTiLlTY MAKINGVESC-previousVCUMAUM’); 
assist(asst2520,1 ,&boardtext): 
boxclr(&boardtext);

memset(cobuff,0,FIT*sizeof(CO));
cobuff[0].x=attrindex[utilNO-1]==0 ? shiftlower : useattr[utilNO-1]->lower; /* set boundary 
of utility */
cobuffflJ^attrindexfutilNO-ll— O ? shiftupper ะ useattr[utilNO-1]->upper: /* if use NPV 
use the axis shifted value */ 
cobuff[0].y=!useattr[utilNO-1]->positive; 
cobuff[1 ].y=useattr[utilNO-1 ]->positive;

speak(1.1 .'Suppose you have a choice either a 50:50 chance of); 
speak(53.1 ,useattriutiiNO-1 ]->name);
speak(1.2."at_________ or_________ you will take the certain amounf ):
speak(1.3,‘ if it were_______ “);

for(i=2;i<FIT;i ++)
{
float rnd=.5;
int arrow,round,oldarrow.ok: 
float upper.lower;

round=i-1 ; /'input time */ 
utilsort(&cobuff,i,&value1 ,&value2);

upper=cobuff[value1].x;
lower=cobuf[value2}jc:

arrow=5: /* set first arrow */
vaIuex(&value.&upper,&lower,arrow); /* and value */

colwriter(round,&upper,&iower); /* draw column */ 
hiliarrow(round.arrow.&value,1); /* draw first arrow */

txi ท v(&boardtext) ; 
gotoxy(4.2); Tprintf(&upper); 
gotoxy(18,2): Tprintf(&lower):
gotoxy(12,3); /*Tprintf(&value):*/ cputs(‘??????????‘); 
tx(&bcardtext);

ok=FALSE:
while(lok)

{
cursonQ; /* display cursor */



gotoxy(12.3); /* at corodinate */
gk=getkey();
cursoffQ;

oldarrow=arrow;
if(decimal(gk))

{
buff_key=gk; 
do {

gotoxy(12,3);
getfloat(&value,&max,12,3,10); 
buff_key=0:
}

while(value<=lower jj value >=upper); 
cobuff[i].x=value;
arrowx(&value.&upper.&lower.&arrow);
hiliarrow(round,oldarrow.&value,0);
hiliarrowfround.arrow.&value.l);
ok=TRUE;
break;
}

switch ( g k)
{
case UP: arrow--; break:
case DOWN:arrow++; break;
case RET: cobuff[i].x=value:ok=TRUE;break;
case ESC: cursoff():return ESC:

/* case F1 : help(’ .241‘); tx(&boardtext); break; 7
}

adjust2(1 .Line.&arrow); 
valuex(&value.&upper.&lower, arrow); 
hiliarrowf round,oldarrow.&value.O): 
hiliarrow(round,arrow,&value,1);
}

utilsort(&cobuff,i.&value1 ,&value2);

cobuff[i].y=cobuff[vaiue1].y*rnd+cobuff[value2].y*(1-rnd): /* make utility of X*/
}

memmove(useattr[utilNO-1 ]->co, cobuff, FIT'sizeof (CO)); 
useattr[utilNO-1 ]->utilchange=0; /* reset to recalculate utility 7 
return (TRUE);
}
valuex(float ‘value,float ‘ upper,float 'lower,int arrow)
{
*value=(*upper-*lower)/(Line+2)*(Une+1-arrow)+ ‘ lower;
}̂

* ** ** ** ** ** ** ** ** ** ** *^

arrcwx(float ‘value.float ‘ upper.float ‘ lower.int ‘arrow)
โ
*arrow:=(*value-*lower) *(Line-*-2)/(‘ !ower-’ upper) + (Line+1);
}/*“ *...........*“ “ “ **“ */
hi!iarrow(int round,int arrow.float ‘value.int hi)
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{
tx(&boardtext);
gotoxy(12,3); Tprintf(value);
}

tx(&ttext); 
g otoxy( 1, arrow+1 ) :

if(hi) cputs(’->'); 
else cputs(“ *); 

gotoxy(4, arrow+1 ) ;
if(!hi) cputsC ๆ. 
else Tprintf(value); 

tx(&boardtext);
} ’

colwriter(int round,float *upper,float ‘ lower)
{
int col[]={0);
/‘draw border 7 
ttext.wl=round*11 -8; 
ttext.wr=round*1 า +5; 
boxclr(&ttext);

gotoxy(4.1); Tprintf(upper); 
gotoxy(4.12): Tprintf(lower):

col[0]=round*11-6; 
tx(&coltext); 
column(&coltext.1 .col):
}
^ * * * * * * * * * * * * * * * * * * * * * * * ^

utilsort(CO (*pcobuff)[FIT],int item.int ‘valuel.int *value2)
{
int i.j.maxi; 
int index[FIT); 
float maxone=0;
memset(index.O,FIT*sizeof(int)); 
for(i=Q;i<item;i ++) /********** sorting ***********/

{
for(j=0;j<FIT;j++)

{
if((*pcobuff)[i].x>=(*pcobuff)[index[j]].x)

{
memmove(&index[j+1 ].&index[j].(FlT-1-j)*sizeof(int));
index[j]=i;
break;
}

}
}

for(i=0;i<item-1 ;i ++) /*********** select ******-••/
{
if((*pcobuff)[index[i]].x-(*pcobuff)[index[i+1]].x>maxone)
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{
maxone=('pcobuff)[index[i]].x-(*pcabuff)[index[i+1]].x;
maxi=i:
}}i

*value1=index[maxi];
*value2=index[maxi + 1];
}
/*** ★  พ*****:******** ฯ
utilcalc(int utiINO)
{
CO data[FIT].dataX[FIT].(*pdata)(FIT]; 
double R2,maxR=0,a,b; 
int i.j.maxtype.k.nvalid.nvX; 
pdata=&useattr[utilNO-1]->co; 
for(i=1 :i<=3;i++)

{
k=0; /* pointer of data */ 
for(j=0;j<8;j++) /* pointer of useattr'/

{
switch (i)

{
case 1 :data[k].y=(*pdata)[j].y;

data[k].x=(*pdata)[j].x: 
break: /* linear V

case 3:if((*pdata)[j].y<=0.001 jj (*pdata)[j].x<=0.01 ) continue;
data[k].y = (float)log((double)(*pdata){j].y); 
data[k].x=(float)!og((double)(*pdata)[j].x); 
break: /* popower */

case 2:if((*pdata)[j].y<=0.001 IJ (*pdata)[j].x<=0.01) continue: 
data[k].x= า/(*pdata)(J].x; 
data[k].y = (float)log((double)(*pdata)[j].y): 
break;

}
k++:

nvalid=k;
cor(&data.nvalid.&R2);
if(fabs(R2)>fabs(maxR))

{
maxtype=i;
maxR=Fl2:
nvX=nvalid;
m em m o ve (d ataX, d ata. ร izeof ( d ata) ) ;
}

}
equation(&dataX.nvX.&a.&b): 
if (maxtype==3 && b>1) maxtype=4; 
useattr[utilNO-1 ]->type=maxtype; 
switch(maxtype)

{
case 3:
case 4:useattr[utilNO-1 ]->a=(float)exp(a):



useattr[utilNO-1 ]->๖=(float)b; 
break;

case 1 ;
case 2:useattr[utilNO-1 ]->a=(float)a;

useattr[utilNO-1 ]->b=(flcat)b; 
break;

}
}
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cor(CO (*data)[FlT],int nvalid,double *R2)
{
double R21.R22; 
stat para;
statdetai I (d ata, ท val id, & para) ;
R21=pow((para.sumXY-para.sumX*para.sumY/(double)nvalid).(double)2): 
R22=(para.sumX2-pow(para sumX,(double)2)/(double)nvalid) * (para.sumY2- 
pow(para.sumY.(double)2)/(double)nvalid);
*R2-R21/R22;
}
equation(CO (*data)[FIT].int nvX.double 'a.double *b)
{
stat para:
statdetail (data.nvX.&para);
*a=(para.sumX2*para.sumY - para.sumX'para.sumXY)/ 
((double)nvX*para.sumX2-pow(para.sumX.(double)2));

*๖=(FIT*para.sumXY-para.sumX*para.sumY)/ 
((double)nvX*para.sumX2-pow(para.sumX.(dcuble)2));

}
statdetail(CO (*data)[FIT].int nvalid,stat *para)
{
int i;
memsetf para, O.sizeof (stat)); 
for (i=0;i<nvalid;i++)

{
para->sumX += (double)(*data)[i].x:
para->sumX2 += pow((double)(*data)[i].x ,(double)2);
para->sumY += (double)(*data)[i].y;
para->sumY2 += pow((double)(*data)[i].y ,(double)2);
para->sumXY += (double)(*data)[i].x * (double)(*data)[i].y;
}

}



โชร]เทรม UT1LP.C



#inciude “c:\bc\data\include.h”
#include “c:\bc\data\deiine2.h’ 
finciude “c:\bc\data\extern.h" 
extern float shiftlower.shiftupper; 
extern win boardtext; 
extern int buff_key; 
extern int attrindex[];

utilfwriter()
{
int gk;
int lineF=1 ,Nline=1S; 
int attr̂ l .oldattr;
ASST asst3310[]={{1.3311 ,“F10-Main menu: N/A = No Utility Function”}};
say (“UTILITY FUNCTIONSVFI 0-menu“.“CUMAUM“);
assist(asst3310.1 ,&boardtext):
refreshutilf(1 .Nline):
whilefTRUE)

{
gk=getkey(); 
oldattr=attr; 
switch (gk)

{
case UP : attr—: break: 
case DOWN : attr++;break;

case F10 : if(newprogram()) return;
}

adjust2(1 ,max( Nattrselect-Nline+1,1).&attr);

if(attr != oldattr)
refreshutiif(attr.attr+Nline-1 ); 

assist(asst3310.1 ,&boardtext);
}

}

refreshutilffint lineF.int lineL)
{
int i;
boxclr(&boardtext); r  should be make local window */ 
speak(15.1 .“ATTRIBUTE’); 
speak(50.1 .“RISK ATTITUDE’): 
for(i=lineF;i<=Nattrselect && i<=lineL;i ++)

{
gotoxy(8,3+i-lineF); 
cputs(useattrfi-1 ]->name): 
gotoxy(50,3+i-lineF); 
switch (useattr[i-1 ]->type)

{
case 0: cputs(“N/A“);break:
case 1: cputs(“Risk lnditterence“): break;
case 2: cputs(“S-curve‘): break;
case 3: cputs(“Risk Aversion’): break;



case 4: cputs(“Risk Seeking'); break;
}

}
}

u t j |a n a  ‘ /
utilana()
{
int prj=1 .startprj=1 .oldprj; 
int attr=T .oldattr.i;

int lineF=1 .Nline=17; 
int cl[]={28.34,39.44.49,54.59.64.69.74); 
int rw[]-{2,20); 
float totalw=0;
ASST asst32T0[]={{1.3211 .“Use \x1 B\x1 A select Alternative; FT 0-Main menu'});

/* anacalcQ V 
boxcl r(& boardtext) ; 
assist(asst3210.T ,&boardtext); 
column(&boardtext.1 o.cl); 
row(& boardtext. 2. rw) ; 
net(&boardtext.2,rw.10,cl);

speak(T0.1 .“Attribute”); 
speak(28.1.*Wt.“): 
speak(10.21 .TOTAL-);

refreshutilana(1,1 .Nline); 
hiliana(T.T.T):

/**“* total sum 7
for(i=0;i<Nattrselect;i + +)

{
totalw+=useattr(i]->ratio;
}

gotoxy(29,21 ); cprintf("%4.2f”.totalw); 
whileCTRUE)

{
oldattr=attr;
oldprj=prj;
switch((getkey()))

{
case LEFT ;prj~;break; 
case RIGHT; prj + + ; break;

case UP ; attr—;break; 
case DOWN ; attr++; break;

case TAB ; prj +=4; break; 
case 3840 : prj-=4;break; 
case HOME : prj=1; break; 
case END ะ prj=Nproject;break;
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case F10 : if(newprogramO) return:

else tx(&boardtext); 
break:

}
adjust2(1 .max (Nattrselect-Nline+1.1 ).&attr): 
adjust2(1 .Nproject.&prj);

if(oldattr !=attr)
refreshutilana(startprj.attr.attr+Nline-1 );

if (scrollpage(&startprj.startprj+9-1 .prj))
refresh Utilana(startprj.attr.attr+Nli ne-1 );

else hiliana(startprj.oldprj.O); 
hiiiana(startprj.prj.1 ): 
assist(asst3210,1 ,&boardtext);
\
/

}
ïnt c!ana(]={34.39.44.49,54.59,64.69.74}:
/*************“ **/
refreshutilana(int startprj.int attr.int lineL)
{
int j.i; 
int ciprj;
for(i=attr;i<=Nattrselect && i<=lineL;i++)

{
gotoxy(2,i-attr+3); cputs(useattr[i-1 ]->name): 
gotoxy(29.i-attr+3): cprintf("%4.2f ,useattr[i-1 ]->ratio);
}

for(j=startprj:j<=Nproject && j<=startprj+8;j++)
{
ciprj=j-startprj;
gotoxy(clana[clprj]+1.1 ):
cprintf("%2d‘ .j); /* Nc of project header */

for(i=attr;i<=Nattrselect && i <=lineL :i++)
{
gotoxy(clana(clprj].i-attr+3);
if(useattr[i-1 ]->type==0 jj project[j-1 ]->util[attrindex[i-1 ]]==-1 ) 

cprintf(-%4ร","N/A“):
else

cprintf(*%4.2f‘.project[j-1 ]->util[attrindex[i-1 ]]):
}

gotoxy(clana[clprj],21 ):
if(project[j-1]->total == -1)

cprind("%4ร", "N/A");
else

cprintf("%4.2f\project[j-1 ]->total);
}

}
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/ ...................... “ * * * ” /
hiliana(int startprj.int prj.int hi)
{
char head[80];
if(hi) txinv(&boardtext);
gotoxy(clana[prj-startprj] + 1,1 );
cprintf('%2d“.prj):
if (hi)

{
sprintf(head.'UTILITY OF %25s‘ ,project[prj-1]->name); 
say(head,"use arrow key","CUMAUM‘):
}

tx(&boardtext);
}7. . . . . . . . . . . . . . . . . . . . . * . . . /
anacalc() /* not clear 7
{
int y.x:
for(x=1 ;x<=Nattrselect;x++)

if(TRUE) /* temporary 7

for(y=1 ;y<=Nproject;y++) recalcutil(x.y); 
useattrfx-า ]->utilchange=1 :
}

for(y=0:y<N project;y++) totalutiI(y); 
rankprojectQ;
}
recalcutil(int attrx.int projecty)
{
int i=attrx-1 ,j=projecty-1 ; 
int k=attrindex[i]; 
float x.xbest.xworst.xutil; 
if(k~0)

{
xbest=useattr[i]->positive ? shiftupper : shiftlower ; 
xworst=useattr[i]->positive ? shiftlower : shiftupper ;
>

else
{
xbest= useattr[i]->positive ? useattr[i]->upper ะ useattr[ij->lower; 
xworst=useattr[i]->positive ? useattr[i]->lower : useattr[i]->upper:
}

if((xbest-xworst <= 0 && useattr[i]->positive) II (xbest-xworst>=0 && !useattr[i]->positive)) 
x=0;
eise x=(project[j]->score[k]-xworst)/(xbest-xworst);

if(x<0) x=0; 
if(x>1) x=1;
switch (useattrfattrx-า ]->type)

{
case 0: xutil=-1 :

break;
case 1 ; xutil= x; /* linear */
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break;

case 2: if(x<0.001) xutil=0;
else xutil= exp(0.7 -0.7/x); /* s-shape 7 
break;

case 3; xutil= (float)sqrt(1-pow((double)(x-1),2)); /* concave 7 
break;

case 4; xutil= (float)(1-sqrt(1-pow((double)x,2))); /* convex 7 
break;

}
if(xutiKO) xutil=0; 
if(xutil>1 ) xutil=1 ;

project[j]->util[k]=xutil;
)
totalutii(int prj) /* recalculate total utilities of specific project 7
{
int i;

/* if anyone if n/a 7 
for(i=0;i<Nattrselect;i ++)

if(useattr[i]->type==0 jj project[prj]->util[attrindex[i]]=:=-1 )
{
Droject[prj]->total=-1 ; 
return;
}

projectfprjj-Motal^O; 
for(i=0;i<Nattrse'ect;i + + )

{
project[prj]->total+=project[prj]->util[attrindex[i]]*useattr[i]->ratio; 
project[prj]->total=((float)((int) (project[prj]->total*100)))/100;/* cut tag 7
}

}
/********** ranking ***7 
rankprojectQ 
{
int i.j;
float maxl.lastmax=1 ; 
int ranknow l̂ .themax;

for(i=0;i<Nproject;i ++) project[i]->rank—1 : /* reset rank data 7 
for(j=1 ;j<=Nproject;j ++)

{
maxl=-2:
for(i=0;i<Nproject;i + + )

{
if(prcject[i]->rank != -า ) continue; 
if(project[i]->tdtal >= maxi )

{
maxi = project[i]->total; 
themax=i;
}

}
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if(maxl < lastmax)

{
ranknow=j;
lastmax=maxl:
}

project[themax]->rank=ranknow;
}



HEADER RLE



H'ISSV fisunsni



t y p e d e f  s t r u c t  {
int key: 
int assid; 
char labe![75]; 
} ASST;



โปรแกรม BIGSAREA.H
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/* biosarea.h: ROM BIOS data area at 0x0040:0 in memory */ 

fifndef byte
#define byte unsigned char 
fendif

/* BIT FIELDS USED IN ROM BIOS DATA AREA */
typedef struct { 

unsigned hasFloppies : 1. 
nul ะ 11 
mbRAM : 2. 
initVideo : 2. 
nDisks : 2.
ทน8 ะ 11
nSerialPorts : 3. 
gamePort : 1, 
mu13 : 11
nLPT ะ 2;

} EQFLAGS;

typedef struct {
unsigned riteShiftDown : 1.

leftShiftDown ะ 1, 
ctrlShiftDown ะ 1. 
altShiftDown : 11 
scrollLockOn ะ 1. 
numLockOn ะ 11 
capsLockOn : 1. 
insOn : 1, 
unused : 3, 
ctrINumLockOn : ไ. 
scroolLockDown : 1, 
numLockDown : 1. 
capsLockDown : 1. 
insDown : 1;

} K3DFLAGS;

typedef struct {
unsigned
unsigned
EQFLAGS
byte
unsigned 
unsigned 
KBDFLAGS 
byte
unsigned
unsigned
char
byte
byte
byte
byte
byte

serial PortAddr[4]; 
parallelPortAddr[4];

eqptFlags: 
mfgrTestFlags: 
mainMem: 
exp RAM; 
kbdStat: 
keypad: 
kbdBuffHead: 
kbdBuffTail; 
kbdBuff[32]; 
seekStat; 
motorStat: 
motorCnt:

ข ร L s  171:
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byte videoMode;
unsigned scrn Width;
unsigned vidBuffSz:
unsigned vidBuffOfs;
byte cursPos[8][2];
byte cursBottom;
byte cursTop;
byte acti ve D i s p Pag e ;
unsigned activeDispPort;
byte CRTModeReg;
byte palette;
unsigned dataEdgeTimeCount;
unsigned CRCReg;
char lastlnputValue;
unsigned tick;
int hour;
byte time (Overflow;
byte brkStat:
unsigned resetFlag;
long hardDiskStat;
byte parallelTimeout[4];
byte seriaITimeout[4];
unsigned kbdBuffOfs;
unsigned
BIOSDATA;

kbdBuffEnd;



โปรแกรม DEF1NE.H



/* DEFINE.H */ 
fdefine MAX 20 
/****** ***************** 
fdefine RET 
fdefine UP 
fdefine DOWN 
fdefine LEFT 19200 
fdefine RIGHT 
fdefine PgUp 18688 
fdefine PgDn 20736 
fdefine TAB 
fdefine CTR_Y 
fdefine CTrI n 
fdefine ESC 27 
fdefine BACK 8 
fdefine SPACE

9
25
14

13
18432
20480

19712

key code V

fdefine F1 
fdefine F2 
fdefine F3 
fdefine F4

15104
15360
15616
15872

fdefine F5 16128 
fdefine F6 16384 
fdefine F7 16640 
fdefine F8 16896 
fdefine F9 17152 
fdefine F10 17408

fdefine HOME 18176 
fdefine END 20224 
fdefine INS 20992
fdefine DEL 21248

fdefine TRUE 1 
fdefine FALSE 0

fdefine PROJECTMAX 20 
fdefine YEARMAX 20 
fdefine valuesize 16 
fdefine calcsize 13 
fdefine namelength 25 
fdefine ATTRF1X 11 
fdefine ATTRMAX 30
typedef struct {unsigned char wl.wt.wr.wbt.

} win ;
typedef struct {unsigned char lineM,

tc.tb.inv.
brd.bc;

Nchoice,
bar,
fore,
back;

char (*{’choice)); 
} menubar ะ
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/*typedef struct{ char NAME[25];
float cash[20], 

interest. 
Equp_cost, 
Access_cost, 
Other_cap.
Total _cap,
Tax_credit.
Engineer.
Install,
Start.
Other_ex.
Total_ex,
Total_afl,
Direct_Lab_sav.
lnderect_Lab_sav,
Mat_sav,
Maint_sav,
Other_sav.
Other_cost.
T  otal_sav.I

struct PRJ{ char name[namelength];
float interest: 
int period, 
int comp:
float value[YEARMAX][valuesize]; 
float score[ATTRMAX]; 
int rank:

/**'**'***’ not save *************/
float calc[YEARMAX][caicsize]; 
float NPV.IRR.PBP;

Ü Z.
float total:
} ;



โปร!เทรบ DEFINE2.H



# d e fin e  F IT  8
ty p e d e f s tru c t { f lo a t x ,y ;} CO : 
ty p e d e f s tru c t {

c ha r n am e [26 ]; 
ch a r u n it[6 ]: 
cha r fix ;
c h a r u n itchange ; 
ch a r use ;

cha r p o s it iv e :  
f lo a t lo w e r .u p p e r;

f io a t s ca lin g ;  
ch a r type ; 
d o u b le  a: 
d o u b le  b;

ch a r fa r * (d o c [5 ]) ;

f lo a t ra tio :
/*  c ha r fa r  * (*d o c ) ; */

C O  c o [F IT ];  
in t u tilc h a ng e ;
} A TTR ;

« d e fin e  B A R M A X  30
s tru c t BAR  { ch a r *(n am e [B A R M A X ]);

in t nam es ize ; 
in t N re co rd ;  
in t A llre c ;  
f lo a t m in; 
f io a t max:
f lo a t * (va lu e [B A R M A X ]): 
in t d e c im a l;  
ch a r ‘ le g e n d ;
>:



โปรแกรม EXTERN.H



ex te rn  s tru c t PRJ fa r  * p ro je c t[P R O JE C T M A X ];
ex te rn  A T T R  fa r  * (a ttrn o d e [A T T R M A X ]) :
ex te rn  A T T R  a ttr ib u te [A T T R M A X ];
ex te rn  in t N p ro je c t;
e x te rn  in t N a ttra v i;
ex te rn  in t N a ttrs e le c t;
e x te rn  A T T R  fa r * (u se a ttr [A T T R M A X ]);



โปรแกรม INCLUDE.H



/ *  IN C LU D E .H 7  
♦ include < s td io .h >
♦  in c lu d e  < s td lib .h >
♦ include < con io .h >
♦ include <m em .h>
♦  in c lu d e  < a llo c .h >
♦  in c lu d e  < s tr in g .h >
♦ include <m a th .h>
♦ include < a llo c .h >
♦ include < d o s .h>
♦ include < io .h >
♦  in c lu d e  < c type .h>
♦ include < va lu e s .h>
♦ include "c :\b c \d a ta \d e f in e .h "
♦  in c lu d e  ’ c : \b c \d a ta \b ic s a re a .h ’  
♦ include “c :\b c \d a ta \a s s t.h "
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ป ร ะ วัตมุ้เปียน

นายเดวิด สํมัญญ'ว/ไร!'น เกิดวันท 10 เมษายน 2508 สำเร็จการกิกษาปริทุ)ทุท

วิทยาสำสํตร็บัผทด (เทดโนา[ลฮสืวภาพ) จากดผะอุดสำHกรรมเกษตร มหาวิทยาลัยเกษลรสำสํดร์  

านปึการสืกษา 2531 และเ  ปิาสืกษาต่อโนระดับปริร''นญามหาพันทด ภาดวัสำว ัส ํ วกรรมอุดสำหการ 

ดผะวิสำกรรมสำสํลร็  จุฟ้าลงกร!■นมหาวิทยาลัย โนปึการสืกษา 2532 บัจจุ บันทำงาน เร ่น

ว ิส ํ วกรอาวโส ํประจำป ึาฮเบเกอร ็  ปิอง บริษัท เอสํแอนดพ รินดเคท จาบัด รับผดสํอบโดรงการ

MRP II
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