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d. Monitoring and Control
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ESj =  Max.  ESi + Dij 3
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a v 4 .
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ESi = LCi (1)
ESJ = LCJ (2)
ESj - ESi = LCj - LCi = Dij (3)
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Critical Activites » ayCcyfyi,d
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3,5 15 30 13 60
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Normal Crash
Activity
(i,3) Duration Cost Duration Cost
1,2 Ey 100 2 200
1,4 2 50 1 80
1,5 2 150 1 180
2,3 7 200 5 250
2,5 5 20 2 40
2,6 4 20 2 40
3,4 3 60 1 80
3,6 10 30 6 60
4,6 s 10 2 20
4,7 9 70 5 S0
5,6 4 100 1 130
5,7 3 140 1 160
6,7 3 200 1 240
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Activity Cost Slope Normal Remain
(i, (Coc—Cn) /(Dn-Da) Dn—-Dg Dri-De

=00 0. 00
.00 1.00
1,00

1.00
2.00 Q.00

.00 .00

2,00 2,00
200 o0
4,00 0,00
I ale 1.00
L 00 Q.00
el .00
=00 2.00

500
{ ) 10.00
(5,.7) 10,00
({ ) 20,00

PRI Reduced
aciiin e Tm 3 . T 0Ty Aotivity
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1981 h 3.

Normal Crash
Activity
Ciyd) Duration Cost Duration Cost
1,2 4 100 1 400
1,3 8 400 5 640
1,4 9 120 6 180
1,6 3 20 1 60
2,3 5 60 3 100
2,5 3 210 7 270
3,4 12 400 8 800
3,7 14 120 12 140
4,5 15 500 10 - 750
4,7 10 200 6 220
5,6 11 160 8 240
5,7 8 70 5 110

6,7 10 100 2 180
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4.3 uaNY FLOWCHART vaqlusunsa

START

Input CPM. Data which is i.j.DniJ

Sort Data by the least value of i to the most and if it hes the seme velue of

i then sort by the value of j which sort from the least to the most.

Process Criticel Path Method (CPM.).

Qutput is the result of process CPM. theat is ES ,LS EC ,LC ,TT ,TF
1 13 13 K] 3 t3

Intput Reduction Time Dats which is i,j,Dn_,Cn ,Dc_ ,Cc .
13 13 13 13

Sort Daets by the least value of i to the most and if it has the same value of'

i then sort by the value of j which sort from the least to the most.
, :

Process Reduction Time (RT.).

-

Qutput the result of process RT. that is Path (s), Reduced Activity(s), Cost.

END.
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START PROCESS CRITICAL PATH METHOD

Set ESimin = 0%
Analyse
ESj = Max { ESi + Dnij };

1

by j = i next above inl to i H

n PR X

then keep the value of ES.

Set Lij.x 2 ESJ"I

Anaslyse °
LCi = Min { LCj - Dnij 3}
2

by 1 =1 to i .

max m i«

then keep the value of LC.

2
Analyse
ECij = ESi + Dij;
LSij = LCj - Digs
TFij = ECij - ESi - Dij;
FFij = ESj - ESi - Dij;

then keep the value of ECij,LSij,

TTi3,FFij.

END PROCESS CRITICAL PATH- METHOD




-3
)

START PROCESS REDUCTION TIME .

Analyse to find ﬂhat Cost Slope of Reduced Activity(s)
and the value of subtract Dn,, from Dciﬁ.
Cost Slope = (Cc_ -Cn_§/(Dn -Dc )i
135 13 13 13

then keep the value of the cost slope and subtract anb

from Dc .
13

Set Path(s) of Normal Activity._

Set Path(s) of Reduced Activity.

Sum duration in each Path of Normal Activity,

Find Maximum value of sum duration.

Find Next below maximum vslue of sum duration.

Find subtraction between

Meximum value and Next below maximum velue

S = Maximum value - Next below maximum value




Find Critical Path(s) which have

Sum duration equal to Maximum Sum duration

Check Critical Path(s) for NO.

reduction time by find that criticsl path

have Path(s) of Reduce Activity

END PROCESS

REDUCTION TIME

Sum durstion of Peth(s) of Reduced Activity

Ask for user to input the unit of time

reduction time ( T = unit of time reduction )

YES. Have NO,

one critical Path ?

(Y/N)




®

Find Reduce Activity(RA) of Critical Path which
use to reduce time by analyse from minimum Cost Slope
exsumple.
RA of critical A A _yeesA

A!; is brought to snalyse

= : N ,§ L
Set A A“ SePc > \-ﬂ-mﬁ‘ ]V\ 2’ t (/b

)
Ao & M)
/ls ‘

~ the first element ?

YES.

Set A to be the next element

in RA

Cost Slope of A less than

Cost Slope of B 2

Set variable B equal to A

NO.

NO.

A equal to A‘ ?

A
(Y/N)




g0

©

Bring first Reduce Activity(RA) from each

path to join with the group of reduction
example.

1 st path have A“,Alz,..,Al ot

2 nd psth have A“.Azz,..,A2

na

[4

nn

n th path have AM.A“,...An

so have group of reduction All’Ail'Aal:.'A

nit

Analyse to find thst the reduction group can use;

first Set X = first element of group

Y

{

then bring RA to compare by start B
}

to the first element of group

®



1\ NO.
B-equal to K ¥

(Y/N)

Change B equal to

the next element

in Group YES. Bring all element in Group

which the same group of B

.

to compare with X

e
.
NO. Some element in path \\\\\\\\
<% which first element is in

! . RA Group equal to X ?

e

(Y10

NO.

the last element of group ™%

K the last element of RA Growp ¢

(Y/K)

YES. -



g2

@

Find the real RA in RA Group

Y

Bring RA in Group to compare by begin using A;1 (Set B =4 )

13

YES.

B the first element?

Keep value in
B to be the first

element of Group €

Set B to. be the next

element in RA Group

NO.

YES.
equal to elements

in Group C ¢

Keep value in B
to be the next

element in Group C

NO.
B the last element

in Group ?

Sum Cost Slope in Group C

@



to check that this

A Group is the last Group, NO

example

Sum cost slope in Group B by

set‘SoS to be the variable keep the summation.

Find the minimum value of subtract Dn from Dc in Group B,

and set SM to be the minimum subtraction and cost to ke zero.

the value from

YES. subtraction between Max and NO.

Next: below of Sum duration($S) is greater or

equal than the least minimum

Set DV

Set DV = SM subtraction ( § >= §

(Y/N)




&4

@

Change new RA: Group.Set B equal to the last element

of old RA Group and set to be in the Path n.

NO.

the last element in

ath n. 7 (Y/N)

YES.

Set B to be RA element the front of old B

YES.,

B the last element

in own Path ?

Set B to be the

next element

Change value in B to be the next RA in Path

Change RA which be the next of B in RA Group

to be the first element in own Path

oy

€



4]
92

-
Len

Set F =DV

the unit of time for

reduction time from input equsl to

complete reduction time

¢ T = ALL) ?

Is the unit

of time greater or equal

than DV ( T >= DV) ?

Set
T=T-DV

Set

DV = T;

-3
n
o

YES,

END PROCESS

\ REDUCTION TIME //




oo
Lar]

¢ ‘,_‘“
oy

Pl

Set
cost tdbe the value of cost sum
with the result of multiply SOS and DV
( costn" = costoId + 50S ¥ DV )
M_t = Marx_Sum_duration ;
t = Max_Sum_duration - DV ;
S_t = Max.Sum_duration - F

then keep the value of cost, M_t,5,5_t

and Activity in Group B

to reduce value of Dn - Dc in Group B

by (Dn-Dc)n._ = (Dn~Dc)cld - DV 3

Sum duration of each Path

by (Sum duration)“.' = (Sum duration)old

- (Dn~-Dc) - (Dn-Dc)
old n

aw

0 from

Cut Reduced Activity which Dn-Dc
Psth of Reduced Activity (RA)




7

Find wmaximum value of- Sum duration

Find the next below maximum value of Sum duration

Find subtraction between Maximum and
next below value of Sum duration
('S = Max of Sum duration - Next below

Max of Sum duration )

Find subtraction between
Maximum value and Next below maximum value

S = Maximum value - Next below maximum value

Find Critical Path(s) which have

Sum duration equal to Masximum Sum durstion




Critical Path KNO.

have RA to reduce time or

~

We Path of RA 2
’ww/m

YES.

!
NO. / YES.

- and T <> ALL ?

e

(Y/N)

Keep data of Sum duration

) of all Path
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program cpmi

uses crt,printery

const No_ofNode

type

n

253
1434
5%
qq = 553
file_O

8

i

X

XX

i0
jo
Dn0

fitype
prt
filen
filre

next

file_1
il

j1

Dnl
ES1
EC1
LS1
LC1
TF1
FF1

pntrt
filenode
filrec

next

LI}

[

v

.

o

10003

1

b 193

y }

Yy = '

record
words
word
real}

end}

file of file_0j

~“filens
record
file_0O3%
prt;
end}
record
word}
word
resls
real}
reals
reals
reals
reals
reals

end}

~filenode}

record
file_1;

pntrt



lineptrt
linerect
Prev
Addr
Nextad

Nextv

data_liptrt
data__lirect
d_addr

d_next

file_2
i2
J2
Cn2
Dc?2
Cc2

fi_type
Ptrt
filrate
filr
addO

nex

file_4
i4

ja4

R4

D4
D4_1

o
[46]

end;

= “linerect;

= record

¢ lineptrt}

¢ pntrit;

¢t pntrt;

¢ lineptrty
end }

= ~datsa_lirect}

= record

¢ pntrt;

t data_liptrts

end}

]

record

word;

ve

word}

.o

: reals
¢ real}
! reals
end}
= file of file_2;
= “filrate;

= record

..

file_23

prt}

ve

Ptrts

..

endi
= record
t wordi

word

v

reals
! realy

! realy



D4_2
D4_3

ppnt
filepro
pro

ad2

nex_r

data2_liptrt
data2_lirect
n_line

ad_d2

next_1

supt
sum_d
num_1line

ad_hline2

ad_tlined

DS1
DS2
DS3

nex_sum

maxpnt
maxnode
nu_line
ad_h2
ad_t2

next_m

nex_maxp

-~

..

.

.o

..

.

.o

realy
words -
end;

~“filepros

- record

file_43
pntrt;

ppnt

end
~datad_lirect}
record

words

ppnt§
date2_liptrts
end

“sum_d3}
record

word}s
data2_1liptrts
dets2_liptrts
real;s

reals

realj

supt

end
“maxnode}
record

word}
data2_liptrts
date2_liptrt;
maxpnt }

end}

“nex_node}



nex_node
nu_line
ad_H
ad_T

next_n

liptrt
lirect
Prew
N_1i
h_Ad
Ad
Ad_r

Nexw

c_crpt
c_crre
A_r

Next_c

min_crpt
min_crre
An

Next_n

dt_s
de_r
nu
dsl
ds2

next

dtc_c

..

g5

record

word;
dets2_liptrts
data2_liptrt;
nex_maxp;
end;}

*lirecty
record
liptrt;

word;
data2_liptrts
dets2_liptrt;
ppnt;

liptrtg

end;
‘c_crre:’
record

ppnt

c_crpbi

end;
“min_crre;
record

ppnt;
min_crpt}
end}

~dt_r;

record

word;

resl;

real;

dt_s;

end}

~dtc_ri



var dasta s fitypes

9d

dtc_r = record

nu ¢ word;

ol
Q,
e

ppnt

next dtc_c}
end}
datc_c = “datc_ri
datc_r = record

nu ¢ word;

S_t

real

t ¢ realy

M_t reals

C ¢ reals

.

next datc_c}

end}

head,tem, dummy ¢ prbg
headl,teml,dummyl : pntrt;
da_ta 3 fi_types}

one, linet,predum,dumline : lineptrt;
start,run,point ¢ dsta_liptrts
fir,te,dum ¢ Ptrt;
h_rate,r_rate,d_rate ¢ ppnti
be,ma,sta ¢ data2_liptrt}
s_sum,r_sum,d_sum : supt}
s_myr_m,d_m ¢ maxpnt;
SUM_N,run_n,dum_n ¢ nex_maxpj}
on,lin,pred,duml! ¢ liptrti
c_on,c_li,c_du ¢ c_crpt}
n_on,n_li,n_du ¢t min_crpt}
h_s.t_s,d_s.: dt_si
he_cl,te_cl,du_cl ¢ dtc_c}

hec_c,tec_c,duc_c ¢ datc_c}



Dn,Cn,Dc;Cc,R,D ¢ resl;

da.no,actqﬁo,line t byte;

iyjexl,x_Jj,code ¢ word;

Exit_p,Complete,funckey ¢ booleanj

procedure

const m
n
var h ¢

begin

for h := h to m! do

window;
i1y mt = 703
23 nt = 193 n2 = 243

bytes

begin

gotoxy (hyn)i write (chr(177));
gotoxy (h,nl); write (chr(177))%
gotoxy (h,n2)j write (chr(177));
gotoxy (h,n+1); write (chr(177));
gotoxy (h,n+8); write (chr(177));
gotoxy (h,ni+1); write (chr(i177))}
gotoxy (h,n2-1); write (chr(177));

end}

for h

t= n+! to ni-1 do

begin

gotoxy (m,h); write (chr(177))%
gotoxy (ml,h)y write (chr(177))%
gotox;h(m+1,h); write (chr(177))3
gotoxy (mi-1,h); write (chp(1772);
gotoxy (m+2,h); write (chr(177));

gotoxy (mi1-2,h)} write (chr(177));

end}

for h

:= ni+!1 to n2-1 do

begin

gotoxy (m,h)} write (chr{(177})%



$8

gotoxy (ml,h)} write (chr(177));
end;

end;

procedure

screen;

const m = 163 ml = 653

nl = 193 n2 243

b}

n B3

var h : bytes
run ¢ booleang
begin
window;
gotoxy (20,n-3);
write ('
gotoxy‘(ZO,n—Z);
write ('
gotoxy (20,n-1);%
write (' and
gotoxy (20,n);
write (' Project Time Reduction.
gotoxy (20,n+4)3}

write (' developed by

gotoxy (20,n+5)3
Mr. Vasit ~

write (° Thongsongkrit

gotoxy (20,ni-4);
write (' King Mongkut','''','s Institute
gotoxy (20,ni-3)%
write (! Ladkrabang
dotoxy (20,n1-2);
write (' Copyright 1991
run $= falsej
repeat

gotoxy (29,n1+2); write ('press any

gotoxy (29,n1+2); write (°

The Microcomputer Software for

Y

Project Planning by Critical Path Method');

of Technology');

key to continue')jdelay (400);
‘)sdelay (400);



if keypressed then
begin ch 1= readkeyi run := truej endj
until rung

end;

procedure windowO;

L

const m 13y m1 = 683
n = .1y nl = 5; n2 = 20
var h ¢ bytes

b3,b4,b8,ba,bb,bc,c0,c3,c4,c8,c9,cd,d5,d9 ¢ chary

begin _
ba := chr(186); bb = chr(187); bc := chr(i88);
c8 := chr(200)3 c8 := chr(201){ cd := chr(205):
gotoxy (m,nl); writg (c9)
gotoxy (myn2)3 write (cB);
gotoxy {(ml,nl); write (bb);
gotoxy (ml,n2)3 write (bc);
for h := m+l to mi-1 do
be;in
.gotoxy (h,nt)} write (cd);
gotoxy (hyn2); write (cd)
end;
for h := nl+l to n2~-1 do
begin
gotoxy (m,h): write (ba);
gotoxy (ml,h){ write (ba);
end;

end;



{s$i
{$i
{$i
{§i
{(¢$i
{¢$i

begin

end.

at\niclO.inc?}

a;\niclO_1.,inc} N
a:\nicl0_2.incl

at\nicll,inc}

at\nicll_1l.incl}

|
at\niclil_2.incl}

{mainl}

head := nil; headl! := nily one ¥ nil}

sum_n $= nili
clrscry
screen}

select_projecti



{nicl
proce

const

var h

0.incl}

dure windowl}

m = 6§ ml 5%

n = 13 nl 185 n2 = 233

t byte;

b3,b4,h8,ba,bh,bc,c0,c3,c4,08,c9,cd,d5,d9 ¢ char;

begin

b3 t= chr(179}3y b4 := chr(180);

.

i

ba 1= chr(186); bb chr(187)3

.o

cO t= chr(192)s «¢c3 chr(195)

fl

.
H

c8 s= chr(200)3y c9 chr(201)
d5 ¢t= chr(213); d9 s= chr(217);
gotoxy (m,nl)} write (d5);
gotoxy (m,nl); write (c9);
gotoxy (m,n2); write (c8);
gotoxy (ml,n); write (b8)}
gotoxy (ml,ni)§ write (bb)}
gotoxy (ml,n2); write (bcli
for h ¢= m+1 to mi-t do

begin

gotoxy (h,n); write (cd)}

gotoxy (hynl); write (cd)j

gotoxy (h,n2); write (cd);j
egd; ‘
for h = n+l to nl-1 do
begin
gotoxy (m,h): write (b3);
gotoxy (ml,h)} write (b3);
end;
for h ¢= ni+l to n2-1 do
begin

gotoxy (m,h); write (ba)i

chr(184)
chr(188);
chr(196)
chr(205);



P
-
Lak

gotexy (h,n2);: write (cd)s
gotoxy (h,nd); writse (c&);
endj
for h := n+l to nl-1 do
begin
gotoxy (myh); write (b3);
gotoxy (m3,h)$ write (b3);
end}
for h := nl+l to n4-1 do
begin
gotoxy (m.h){ write (b3d); .
gotoxy (m3,h); write (b3);
ends
for h :=-n2+! to n3-1 do
begin
gotoxy (ml,h); write (ba)j;
gotoxy (m2,h); write (ba);
end}

end}

procedure screenl;i
var ss ¢ byte}

s § stringg
beg.in

gotoxy (x,y): highvideo;

write {('Activity No. Begin Node End Node Duration')}

normvideo;

if (act_mo mod 14) = 1 then

begin
for line := 1 to 15 do
begin
gotoxy (1l,y+line); write (' ':79)3

end}



end}

proce
var s

S

gotoxy (h,n2)3 write (cd);
gotoxy (h,n3); write (cd)i .
end}
for h := n+!l to nl-1 do
begin
gotoxy (m,h); write (b3)i
gotoxy (m3,h): write (b3)}
end}
for h $= ni+1 to n4-1 do
begin
gotoxy (m,h)$ write (b3)}
dotoxy (m3,h)s write (b3)}
end;
for h := n2+1 to n3-1 do
begin
gotoxy (mil,h)i write (ba)j
gotoxy (m2,h); write (ba);

end}

dure screenlj
s : byte:

t stringi

begin

gotoxy (x,y): highvideos
write ('Activity No. Begin Node End Node
normvideos
if (act_mo mod 14) = 1 then
begin
for line = 1 to 15 do
begin

end3

gotoxy (1l,y+line); write (' *:179);

Duration')



endj
str (act_no,s)}; ss := length(s);
gotoxy (x-3-ss,y+no+l); write (act_mo);
str (i,8)§ ss = length(s);
gotoxy (x+10-ss,y+no+1)§ write (i:ss);
str (jys)} ss 1= length(s);
gotoxy (x+17-ss,y+no+l)s write (jiss)
str (Dnt2,s)} ss = length(s); -
gotoxy (x+289-ss,y+no+l){ write (Dnisst2)}
str (Cnt2,s)t ss $¢= length(s)
gotoxy (x+41-ss,y+no+1)} write {Cniss:2);
str (Dct2,8)% 65 = length(s)
gotoxy (x+50-ss,y+tno+l); write (Dciss:i2)
str (Cct2,s5); ss := length(s);
gotoxy (x+62-ss,y+no+!l); write (Ccisst2)
act_no := act_no +1}
no 3= no + 1;
gotoxy (1l,b+2)swrite(' ‘379);
window2;

end:

procedure check_i(zl1,z2 :wordivar si tstringivar m stword);
var num,s2 ¢ stringl1];
s3 ¢ stringg
code.n,s ¢ word;
begin )
if x1 = 1 then sl ="'"}
if not(ch =#13) then
begin
if not((ch =#8) and (x1>1)) then
begin
num = ch3

val (pum,n,codel}



(%24

end

str (act_no,s)i ss := length(s)}

gotoxy (x-3-ss,y+no+l1);

str (i,s8)§ ss = length(s);
gotoxy (x+10-ss,y+no+l1)} write
str (j,s){ ss := length(s);

gotoxy (x+17-ss,y+no+i1); write

str {(Dn:2,s8): ss 1= length(s)}

gotoxy (x+28-ss,y+no+l)¢ write

str (Cn:t2,s)} ss ¢= length(s);

gotoxy (x+4il-ss,y+tmno+i)§ write

str (Dc:2,s5)} ss t= length(s);

gotoxy (x+50-ss,y+no+!); write

t= length(s)

str (Cci2,58); ss

gotoxy (x+62-ss,ytno+1); write
act_no := act_no +1}%

no $= no + 1;_

gotoxy (1,b+2)iwrite(*' ':79);

window2s

end}

procedure check_i(z1,z2 :word;var sl

var num,s2 : stringlil;

s3 ¢ string;

code,n,s !
begin

if xt =

if not{(ch =#13) then

begin
if not((ch
begin
num := chi

val

write (act_no);

(itss)

(jiss)

(Dn:ssi2)

{(Cnisst2);

(Dcesst2)g

(Cceissi )

tstringivar m sword);

=#8) and (x1>1})) then

(num,n,code)
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begin
if x1 =1 thenm = 0
else
begin
sl ¢t= copy (51,1.;1—1);
val (sl,m,code}}
str (m,s3)f s := length (s3);
gotoxy (zl-s,z2); write(' 'is);
gotoxy (zl-s+1,z2); write(m:s);
end}
end;
if x1 = 1 then
begin
gotoxy (zl1-1,z2) write ( ' 't2);
gotoxy (z1,z2)%
end;

end}

proceduré check_Jj(z1,z2 swordjvar sl istringjvar m tword);
var num,s2 ¢ stringli1]}
s3 : string;
code,n,s ¢ word;
begin
if xt = 1 then st :="'"}
if not(ch =#13) then
begin
if not((ch =#8) and (x1>1)) then
begin
num = chj
val (num,n,code);
if code =0 then
begin

s2 ¢= chi



<
o

sl ¢= concat (sl,s2);
val (sl,m,code);
if (m <= No_ofNode) +then
be§in
x! = xi1+13
str (m,;s3);y s 1= length (s3);
sotoxy (zl1-s,z2); write(' ':s);
gotoxy (zl-s+1,z2); write(mts)i
end
else
begin
sl := copy (st,1,x1-1)}
val (sl,m,code);
str (my,s3)i s := length (s3)}
gotoxy (zi1-s,z2)§ write(' '$s);

gotoxy (zl-s+1,z2); write(m:s)}

end;}
énd:
end
else
begin
sl $= copy (sl,1,x1-2)7¢
xi = xi-1;:
val (slym,code)}
str (m,s53); s 1= length (s3);
gotoxy (zl-s,22); write(' ':s)}
gotoxy (zl-s+1,z2)¢ write (m:s)
end
end
else
begin

if x1 =1 then m

else
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begin
\ . sl := copy (sl,1,x1-1)}
val (si,m,code);
str (m,s3); s = length (s3)}
- gotoxy (zl-s,z2)}% write(' ':ts)}

gotoxy (zl-s+1,22)3 write(mis)

end}

end

if xt = 1 then
begin
gotoxy (zi-1,z2)4 write (' 't2);
gotoxy (zl1,z2);
ends} ’

end

procedure check_d(zl,z2 ;word:var sl sstringi
var ss swordjvar mi tresl);
var num,s2 : stringl113
s3,54 :string;
m2,%x2,x3,code,s ¢ word;
nt ¢ resl}
begin
if x1 .= 1 then sl 3='"}
if not(ch =#13) then
begin
if not((ch =#8) and (x1>1)) then
begin
num := chi
val (num,nl,code);
if code =0 then
begin
s2 = chj

sl := concat (s1,82)%

.



if st =',' then
begin
sl :='0.";
x1 :=x1+13
end;
val (sit,mi,code)}
if code <>0 then

begin &

sl $= copy (s1,1,x1-1)3

xl ¢= x1-1%

s3 = slj}

X2.8=/ %1}

x3 = 0%

val (s3,m2,code)}

while code <> 0 do
begin

s8 = copy (s3,1,x2-1)%

x3 $= x3+13

val (s3,m2,code)

if s3 =''then code

end

case x3 of

0 ¢ s5 1=03

1 ¢ ss =03

2 ¢ 85 $=1}

3 : ss5 172%
else

sl ¢= copy (sl,1l,x1-1)}
x1l $= xi-1%
end;

val (sl,ml,code)i



if (s1='00")or(si='01"')or(si="'02")or
(s1='03")or(s1="04")or(s1='05")or
(s1='06")or(s1='07")or(s1='08"3)or
(s1='08') then
begin

sl ¢= copy (s51,2,2)%

xl = 13
ends
if (ch <>'-') or (ch <>'+') or (ch <>'e') then
. begin
x1 := x1+13
str (mliss,54); s := length (s4);
gotoxy (zl—s,zZ)f write(' ':s);
gotoxy (zl-s,22); write(mlisiss);
end ;
. else
. begin
sl ¢= copy (sl,l,xl-1)%
vael (si,mi,code);
str (ml:ss,s4)¢ s := length (s54);
gotoxy (zl-s,22)3 write(' 'ss)j
gotoxy (zl1-s5,z2)3 write(ml:s:ss)}
end;

end;

end
else
begin
if sl ='0.'then

begin
sl ¢='0"'s
xl :1=2;%

end;



sd 1= s
X2 = x
x3 =0
val

—

-

i

12

(s3,m2,code)}

while code <> 0 do

begin
N s3d $= copy (s3,1,x2-1)3%
x2 = x2-1%
x3 = x3+1;
val (s3,m2,code)
if 83 =''then code = 0%
end;
‘case x3 of
- 0 ¢ ss 1=0;
2 ¢ B85 1=03%
3 : s5 1=13 P
4 ¢+ ss5 1=13% -
else
) s1 3= copy (sl,1l,x1-1)}
x1l = x1-13

sl ¢= coépy (sl,1,x1-2)

x1 t= x1-13

val (s1,ml,code)}

t= length (s4)3

str (mliss,s4); s

gotoxy (zl-s,z2){ write(' ':ts)}

gotoxy (zl-s,z2)§ write(mltsiss)i

end
end
else
begin
if x1 =1 then

begin



gotoxy (z1-1,z2); write(' ':2)3
gotoxy (zt1,z2);%
end
else
begin
sl 4= copy (sl,1l,x1-1)}
val (gl.ml.code);
str (mltss;s4}; s ¢= length (s4);
gotoxy (zl-s,z2); write(' 'is);j
gotoxy (zl-s,z2) write(mlistss);
end;
end}
if sl =''then
begin
gotoxy (zi-1,z2)3 write(' ':2)}

gotoxy (z1,z2);



{nicl0_l.inc}
procedure presentl;
begin
highvideo}
gotoxy (a,h)s
write (' No.of Nodes ( <=',No_ofNode,' )¢ '}}
gotoxy (a-2,b+1); write('Begin Node End Node Duration');
gotoxy (B,24}%
write
('F1-Data Complete F2-Edit F3-Next Screen F4-Delete Esc-Exit’');
normvideo}

end;

procedure presentas

begin
highvideos
gotoxy (a-10,b)
write (° Node Normsal Crash');
gotoxy (a-10,b+1)
write ('Begin End Duration Cost Duration Cost ')
gotoxy (1,24);
write

('Fi-Data Complete F2-Edit F3-Next Screen F4-Delete F5-Print Esc-Exit ')
normvideo;

end;

procedure read_key(var ch !char)
\

begin
ch := readkey: -
if ch =#0 then
begin
< -
funckey $= truej

ch := readkey?



end
else
funckey := falsej

end;

procedure sure(zl,z2 : wordjvar Exit_p : boolesanl;
var yes ¢ boolesnt
bedgin
repeat
gotoxy(a+33,b)§ write ('Exit Sure 7(Y/N)')}
yes := false;
read_key(ch);
if ({ch =#B%)or(ch =$#121)) and not{funckey)
begin yes := true; Exit_p := true; end;
if ((ch =#78)0r(c? =#110)) and not(funckey)
begin yes := truej Exit_p := felse; end;
until yes;
gotoxy(a+33,b); write (' ':16)}
gotoxy(zl,z2);

end;

procedure dispdatal(p : byteszl,z2 ¢ word);
var poin ¢ prt;
hyss ¢ bytes

m ¢ word;

5 1 strings
continue ¢ booleanj
bedgin
gotoxy (x,y)}
write (*Activity HNo. Begin Node End Node
for line :=1 to 15 do

begin gotoxy (1l,y+linel; write (' '+78): end;

then

then

Dupation');
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windowls
if (head <> nilland(p = 2) then
begin
poin := hesad;
repeat
continue := false;
if ((act_mno mod 14) = 1) and (sct_nao <>1) then
begin
gotoxy (x+5,y+15);
write
('"PRESS ANY KEY TO CONTINUE OR <ESC> TO EXIT');
read_key(ch)
if ((ch =#27) snd not(funckey)) then
continue = true
else
begin
for line :=1 to 15 do
begin
gotoxy (l,y+tline);
write (' ':79f;
end;

windowl}

end}
if not(cont{nue) then

begin
m := act_noj str (m,s); ss := length(s);
gotoxy (x+6—ss,y+né); write (act_no);
m := poin~.filre,10}
str (m,s5)} s5 := length(s);
gotoxy (x+22-ss,y+no)t write (poin”®.filre.i0tss);

m := paoin®.filre.j0s



.
P
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str (m,s); ss := length(s);

gotoxy (x+36-ss,y+nel); write (poin*.filre.jl:ss)}
mml := poin®.filre.Dn0;

str (mml:2,58); s5 := length(s);
gotoxy (x+51-ss,y+no)l;
write(poin®.filre.Dn0:ss:2)}
gct_no ¢= act_no +1%

no := no + 1

end;

if (poin®.next <{Onil) and not(continue) then

poin := poin”.next

- else continue =

true;

until continue;

end;
gotoxy(zl,z2);

end}

procedure dispdata2(p ¢
var poin ¢ Ptrtg
nrt ¢ prig

h,ss : byte}

s ¢ string;

cont inue :\boo]ean;
begin
gotoxy (x+7,y)%

write

¢! Node

goboxy (x-9,y+1);

write
(*Activity No. Begin
for line =1 to 13

byteszl,2z2 : wp}d);

Normal Crash ')

End Duration Cost Duration Cost ')

do



ii8

begin gptoxy (l,y+linet+l); write (' ':78)iend;
window2;
it (fir <> nil)andt(p = 2) then
begin
poin = firs
repeat
continue := falses
if ((act_no mod 12) = 1) and (act_ne <>1) then
begin
gotoxy (x+5,y+14);
write
(*PRESS ANY KEY TO CONTINUE OR <ESC> TO EXIT')3
read_key(ch)}
if ((ch =#27) and not(funckey)) then continue := true
else
‘begin
for line ¢=1 to 13 do
begin
gotoxy (1l,y+line+l);
write (' ':79);
end;

window?2}

end;
if not(continue) then

begin

m := act_mno} str (m,s5)} ss5 := length(s)
. gotoxy (x-3-ss,y+no+1); write (act_nol;

m := poin~.filr.i2; str (m,s)} s6 := length(s);
gotoxy (x+10-ss,y+no+1); write (poin®.filr.i2:s8);
m += poin®.filr.3j2; str (mys5)§ ss ¢= length(s);

gotoxy (x+17-ss,y+no+1); write (poin~.filr.j2:s6s8);
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nrt $= poin”.add0;
mml ¢= nrt*.filre.On0}
str (mml:2,s); ss := length(s);
gotoxy (x+29-ss,y+no+1)}
write (nrt”.filre.Bn0tssi2);
mml ¢= poin®.filr.Cn2s
str (ﬁmlzz,s): s5 ¢= length(s);
gotoxy (x+41l-ss,y+no+l)}
write (poin”.filr.Cn2isst2)}
mml ¢= poin”.filr.Dc2d}
str (mml:2,5); 55 ¢= length(s)}
gotoxy (x+50-ss,y+tno+l);
write (poin”.filr.bDcdtss:2)}
mmt = poin®.filr.Cc23
str (mml1:2,5)% 55 ¢= length(s)}
gétoxy (x+62-55,y+not+1)
write (poin®.filr.Cc2:s85:2);
act_no := act_no +1;
no := no + 1
end
N if (poin®.nex <>nil) and not(continue) then
poin := poin®,.nex
else continue := true;
until continues
ends
gotoxy(zl,z2)}

end}

praocedure resd_i(p,da ¢ bytejzl,z2 :wordjvar m : wordjvar Exit_p ¢ boolean);_
var sl : string; ’
begin

repeat

resd_key(ch)i



if ¢ ((ch <>#27)or(ch O#59)or(ch <>#60)or(ch <>#61))
and not{funckey) ) then check_it(zl,z2,51,m);
if (ch =#27) and not{(funckey) then
begin

sure(zl,z2,Exit_p)i

if da = 2 then begin present2; gotoxy(zl,z2) end;

end; 14
if (ch =#61) and funckey then
begin

no $= 1y act_no = 13

if da = 1 then dispdatel(p,z1,z2) else dispdats2(p,z1,z2)}

no $= 1 act_mno := 1
end}
until ( ((ch =#13) and not(funckey)) sand (x1>1) )} or
( ({ch =#59)or(ch =#60)or(ch =#62)) and funckey )} or
( {ch =#63) &and f;nckey and (da = 2) ) or Exit_p;}

endi

procedure read_j(p,da : bytes;z1,z2 swordivar m ¢ wordijvar Exit_p
var s! ¢ string;
begin
repeat
read_key(ch)
if ( ((ch <#27)ar(ch <O#5%)or(ch O#60)erlch <>#61))
and not(funckey) ) then check_jl(zl,z2,si,m)}
if (ch =#27) and not(funckey) then
begin

sure(zl,z2,Exit_np);

if de = 2 then hegin present2; gotoxy(zl,z2) end;

end}

-if {ch =#61) and funckey then

be¥in

¢ booleen)
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if da =! then dispdatal{p,z1,22) else dispdata2{p,z1,2z2);
no := 1y act_no := 1
end}
wntil ¢ ((ch =#13) and not(funckey))snd(m>i)and(x1>1) ) or

( (ch =#60) snd funckey } or Exit_p;

procedure read_del(da 3 bytejzl,z2 wordjver m ¢ word);i

var sil- ¢t string;

bb ¢ booleani

begin

repeat ; 2
bb := false;
read_key{ch};
if ( ((ch <>#27)or(ch <>#59)or(ch <>#60)or(ch (>#61))
and not(funcéey) ) then
begin.
if da = | then check_i(z1,z2,s1,m)
else check_j(zl,z2,sl,m)}
end}
if (da = 1D)and(x1>1) then bbh := true
else if (da =2)end(m>i)end(xi>1) then bb := érue;
unt.il ( ((ch =#13) and not(funckey)) and bb ) or
( ({ch =#2T7)or(ch =#60)) and not(funckey) );

procedurg reasd_d(p,da,daa @ bytegsz1,z2 tword;

var ml :realjvar Exit_p : booclean)i

var sl : string;

s5 ¢ words

ee : booleans

begin

_repeat



|2¥]
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ee 1= false;
read_key(ch)
if ( ((ch O#2Tior{ch O#5%)ar{ch O#60)or(ch < #61))
and not(funckey) ) then check_d(z1,z2,s81,55,ml)}
if (ch =#27) and not(funckey) then
begin
sure(zl,z2,Exit_pl; «
if da = 2 then begin present?2; gotoxy(zf.zZ) end;
endg
if (ch =#61) and funckey then
begin

end;
if (daa =0)and(x1>1) then ee := true}
if (dea =1)and(x1>1)and(mi<Dn) then ee := true;
until ( ((ch =#13) and not(funckey)) snd ee ) or
( (ch =#60) and funckey ) or Exit_pi

end}

procedure resd_c{(p,da,daa ¢ bytejzl,z2 sword;
var ml srealjvar Exit_p ¢ boolesn);
var sl ¢ string;
5s § words
ee ¢ booleang
begin
repeat
ee ¢= false}
read_key(ch)
if ¢ ({ch <>#27)ar(ch <O#59)or(ch O#60)or(ch <>#61))
and not(funckey) ) then check_d(z1,z2,51,55,ml)}

if (ch =#27) and not(funckey) then



oh]
w

begin
suref{zl,z2.Exit_p);
if da = 2 then begin present2; gotoxy(z1l,z2) end;
end;
if (ch =#61) and funckey then
begin
ne := 1y sct_no = 1%
if da = | then dispdatal(g,zl.zZ) else dispdata2(p,z1,z2)}

no &= 1j Act_no HER

ends
if (dea = 0)and{(x1>1) then ee != true;j
if (dae = 1)and(x1>1)and(mi>Cn) then ee := true;

until ( ({(ch =#13) and not(funckey)) snd ee ) or
( (ch =#60) snd funckey ) or Exit_p;

end;

procedure read_p{(zl,z2:wordjvar ml :realjvar Exit_p : boolean)}
var s! : string;
ww ¢ bhytes
55 ¢ word;
bb ¢ boolean;
begin
ww = 03
repeat
bb := falset
.éggbx;?a+33,h); write ('REDUCE ?');
if Complete then
begin gotoxy (qq,b+3); write ('CAN''T REDUCE'); end
else if (x1 = 1)and(ww = 0) then
begin gotoxy (;ELIO,ZZ): writq ('(A = ALL) ') end;
goboxy(z1,22);
read_key(ch);
if (x1 = tdand(ch O#27)and{ch <>#13)end not(funckey) then



begin gotoxy (51,b+3); write (' ':23)3 ww := 1; end;
if ( ((ch O#27)or(ch O#5Por(ch O#60)or(ch <HH61))
and not(funckey) ) and ( not(Complete) )
then check_d(zt,z2,s1,85,ml1)}
if (ch =#27) and not(funckey) then sure(z!,z2,Exit_pl;
if (( (ch =#63)or(ch =#67)or(ch =#6B8)or(ch =#72)ar
(ch =#75)or(ch =#77)or(ch =#80) ) and {funckey)) oar
(( (ch =#65)or(ch =#97) ) and not(funckey))
then bb := true;
until ( ((ch =#13) and not(funckey)) and (x1>1) and (m1>0)) or
bb or Exit_p}

end;



{nici0._2.1inc}

procedure present_del;

begin
highvideos
gotoxy (a+i2,b); ’
write (’% Delete ¥7);
gotoxy (a-2,b+1); write (* Begin Node End Node’);
gotoxy (50,24);
vrite (’F2-Edit Esc-Exit From Delete’);
nornvideos;

end;

procedure seekpntri(mi,mj : words;var pren,nptr : prt);
begin
pren := heads;

mi) and .

if (pren”.filre.i0d

(pren”.filre.j0 = mj) then nptr := head
else
begin
while (pren”.next”.filre.i0 ¢> mi) and
(pren”.next”.filre.jo <> mj) and
(pren”.next <> nil) do pren := pren”.next;
nptr := pren”.next;
end;

end;

procedure deletel(mi,nj = word);
var pren,nptr : prt;
begin
seekpntri(ri,nj,pren,nptr);
if nptr = head then
begin head := head".next; dispose(nptr); end

else if nptr = nil then pren‘.nexﬁ = nil
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else

begin pren®.next := nptr”.next; dispose(nptr); end;

end;

procedure delete_datai(var p : byte);
var z1,z2,mi,mj : words;
h : bytes ‘.
continue : boolean; }
begin
for h := b to 24 do
begin
gotoxy (1,h)s write(’ *:79);
end;
present_del;
repeat
repeat
repeat
gotoxy (1,b+2); write(’ *:79);
vindowl; da :=1; '
z1 :=313 z2 :=21; x1 :=13
gotoxy (z1,22)3
read.del(dd,zl,zz,ni);
until ((ch =#13)or(ch =#27)) and not(funckey);
if‘(ch =%#13) and not (funckey) then

begin

gotoxy (z1,22);
read_del(da,z1,2z2,mj);
end;
until ((ch =#13)or(ch =$27)) and not(funckey);
if (ch =£13) &nd not(funckey) then
begin ) '
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if head <> nil then deletel(mi,rj);
continue := false;
end
else continue := true;
until continue;
if head = nil then p := 13
for h := b to 24 do
begin
gotoxy (1,h); write(’ ?:79);
ends;
presentis;

end;

procedure line_datal(var p :byte);
var preN,tail : prts;

pp : byte;

begin
if p =1 then tem".next := nil;
if p >1 then
begin
Pp :=1;

tail == head;
wvhile ((tail®.filre.i0 ¢ i) or
((tail”.filre.i0 = i)and(tail”.filre.jo < j)))
and (tail®.next <> nil) do
begin
preN := tail;
tail := tail".next;
PP = 23
end;
if (tail®.filre.i0 ¢ i) or
((tail*.filre.i0 = i)and(tail”.filre.jo < j)) then

begin



end
else

if

ten”.next := tail”.next;

tail®.next :='dummy;

(tail®.filre.i0 =
begin
if pp =1 then head := dummy
else preN".next := dummy;

ter”.next :=tail”.next;

idand(tail*.filre.jo = j) then

dispose (tail)s;

end
else
if pp =1 then
‘begin

ten”.next := head;

head := dumey;

end
else

begin

ten*.next := preN".next;

preN".next := dummy;

ends

end;

function read_keyi(var p :
bytes

z1l,z2,mi,mj s word;

var daa ¢

begin

repeat

byte) : booleans;



repeat
repeat

gotoxy (1,b+2)5 write(® :79);

windowl; da :=1

21 =283 22 =213 x1 :=1;
gotoxy (z1,z2);
read_i(p,da,z1,22,ni,Exit_p);
if (ch =#62) and (funckey) then delete_datal(p);
until Exit_p or ((ch =%#13)and not (funckey))
or ((ch =#59) and funckey);
if ¢ not(Exit_p) and ((ch <>#59) and not(funckey)) ) then
begin
ten®.filre.i0 := mi;

i = mi

A 1]

21 =423 22 :=21; x1 :=1;
gotoxy (z1,22)3
read_j(p,da,z1,z2,nj,Exit_p);
end;’
until Exit_p or ((ch =#13) and not(funckey))
or ((ch =#59) and funckey);
if ¢ not{Exit_p) and ((ch <>#59) and not(funckey)) ) then
begin
tem®.filre.jo == mj;
J s=mjs

z1

=555 22 :=213 x1 :=1; daa :=0;
gotoxy (z1,22);
read_d(p,da,daa,z1,22,m1,Exit_p);

end;
until Exit_p or ((ch =%#13) and not(funckey))
or ((ch =%#59) and funckey);
if ¢ not(Exit_p) and ((ch <>%#59) and not(funckey)) ) then
begin

tem”.filre.DrC := mi1;



Dn := ml;
screenls;
line_datal(p);
end
else
begin dispose(tem)s; if p = 1 then head := nil; end;
if Exit_p or (ch =#59) thep read_keyl := true
else read_keyl := falses;

end;

procedure seekpntrZ(mi,mj : words;var pren,nptr : Ptrt);
begin
pren := fir;

if (pren”.filr.i2 = mi) and

(pren".filr.j2 = mj) then nptr := fir
else
begin
while (pren®.nex".filr.i2 <> mi) and
(pren”.nex".filr.j2 <> mnj) and
(pren”.nex <> nil) do pren := pren”.nex;
nptr := pren”.nex;
end;

end;

procedure delete2(mi,mj : word);
var pren,nptr ¢ Ptrts;
begin '
seekpntr2(mi,mj,pren,nptr);
if nptr = fir then
begin fir := fir",nex; dispose(nptr); end
else if nptr = nilythen pren".nex := nil
else

begin pren”.nex := nptr”.nexs dispose(nptr); end;



end;

procedure delete_data2(var p :byte);
var z1,z2,mi,mj = word;
h : bytes;
continue : boolean;
begin
for h := b to 24 do
, begin
gotoxy (1,h); write(’ 7:79);
end;
present_dels
repeat
repeat
repeat ’
gotox& (1,b+2); write(® ?:79);
window2; da := 1;
21 =313 22 :=21; x1 :=1;
gotoxy (21,z2);
read_del(da,z1,z2,mi);

until ((gh =#13)or(ch =#27)) and not(funckey):;

if ¢ch =#13) and not(funckey) then
begin

iz=nmi

2zl =523 22 =213 x1 :=1; da :=2;
gotoxy (z1,z2);
read_del(da,z1,z2,nj);

end;

until ((ch =#13)or(ch =#27)) and not (funckey);
if (ch =#13)and not(funckey) then

begin

if fir <> nil tﬁen delete2(mi,ni);

continue 2= falses;



end
else continue := true;

until continue;
*if fir = nil then p := 15
for h := b to 24 do )

begin

gotoxy (1,h); write(® ’:79);

end;

present2;

end;

procedure print_datails;
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const xp
var poin : prts

ss : bytes

nml : real;
s ¢ strings
begin
if head <> nil then
begin
writeln (1st); writeln (1lst); writeln (lst); writeln (Ist);
writeln (1st,? ’:5,’#% % CPM. DATA % %’);

writeln (1st,’ ’:xp-12,

writeln (1st,’ ?:xp-1,
*Activity No. Begin Node End Node Duration’);
writeln (1st,’ ’:xp-12,

poin := head;
act_no == 1;
repeat

p := act_no; str (m,s); ss := length(s)s;



133

. write (lIst,’ ’:xp+5—ss,act_no);J
B 2= poin”.filre.i0;
str (n,s); ss := length(s);
write (lst,’ ’:16-ss,poin“.filre.io:ss);
n:= poin“.filre.jo;"
str (m,s); ss := leﬁgth(s);
write (lst,’ ’:i4kss,poin“.fi1re.jO:ss);
mnl := poin®.filre.Dno;
str (mm1:2,s5); ss := length(s);
writeln (l1st,? ’:15-ss,poin‘.fi1re.pn0:ss:2);
act_no := act_no +13
poin := poin“.next
until poin = nil;

writeln (1st,? ’txp-12,

writeln (1st); writeln (1st);
end; ”

end;

procedure print_pi;
const xp = 5;
var poin : pntrt;
nmi,nmj,ssi,ssj,ssl,ssz,
$s83,s884,555,556,887 ¢ words
mml : real;
8,81 ¢ string;
continue : boolean;
begin
if headl <> nil then -
begin .
writeln (Ist); writeln (Ist); writeln (1st); writeln (lst);
writeln (1st,? ’:5,”% % CPM. RESULT #* ¥%);

writeln (1st,’ >:xp-3, “
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writeln (1st,” ’:xp+25,’Earliest’,’ ’:11,’Latest”);

writeln (1lst,? ?:xp+20,’-~-mecmcmmcmeeee L I ittt s

writeln (lst,” ’:xp+20,’Start Completion’,’ ':2,’Start Completion’);

writeln (1st,” ?:xXp+20, ~ccmmmm e ee .
’ Total Free ’);

writeln (1lst,” ?:xp-1,’Activity Duration’,” 7:40,’Float Float’);

writeln (1lst,’ ’:xp-1,° (i,J) piy ?,

? ESi ECij LSij LCJ TFij FFij’)s
writeln (1st,’ ?:xp-1,7 (1) (2) ’, )

’ (3) (4) (5) (6) (7 (8) ”);

writeln ¢lst,” ’:xp-3,

poin == headis
continue = trues
fepeat
mni := poin”®.filrec.il; mmj := poin”.filrec.ji;
str (mmi,s)s; ssi := length (s);
str (mmj,s1); ssj := length (s1);
write (lst,” ?:xp-ssi+i,
’(*,poin®.filrec.i1zssi,?,’,poin".filrec.j1,”)");
nml := poin”.filrec.Dni;
str (mm1:2,s8)3 ss1 := length (s);
write (1st,” ?:12-ssi-ssj,poin”.filrec.Dnl:ss1:2);
enl := poin”.filrec.ES1;
str (mml1:2,s)s ss2 2= length (s);
write (1st,’ ’:39-ss2,poin".filrec.ES1:ss2:2);
ppi := poin".filrec.EC1;
str (am1:2,s); ss3 := length (s)3
write (1st,? ’:9-ss3,poin".filrec.EC1:ss3:2)3
mn! := poin".filrec.LS1;
str (mm1:2,s); ss4 = length (s)3

write (1st,” ’:10-ss4,poin”.filrec.LS1:554:2);
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pni := poin”.filrec.LC1;
str (mm1:2,s); ss5 := length (8);
write (1st,’ *:9-ss5,poin”.filrec.LC1:885:2);
prl := poin”.filrec.TF1;
str'émnlzz,s); ssB := length (s)3;
write (1st,? ’:9-ss6,poin”.filrec.TF1:ss6:2)3
enl := poin”.filrec.FF1;
str (mm1:2,s); ss7 := length (s)3
writeln (1st,’ ?:9-ss7,poin”.filrec.FF1:ss7:2);
if (poin~.next <>nil) then

poin := poin”.next

. else
begin
continue := falses

writeln (1st,” ’:xp-3,

ends
until not(continue)s
writeln (1st); writeln (lst)s

end;

ends;

procedure printi;

var h ¢ bytes;

begin -
for b := b to 24 do
begin
gotoxy (1,h); write(’ :79);
ends;
highvideos
gotoxy (a+12,b); write (? % Print *);

gotoxy (a+7,b+1); write (2 koo T ) 5

gotoxy (a+7,b+2); write (° select -")s



ends;

{3u

gotoxy (30,24);
vrite (’F6-CPM. Data F7-CPM. Result Esc-Exit From Print”);
norrvideos
window2;
repeat
gotoxy (a+23,b+2); read_key(ch); _
if (ch =#64) and (funckey) then print_datal
else if (ch =#65) and (funckey) then print_pil;
until (ch =#27) and not(funckey)s;
for h == b to 24 ‘do
begin
gotoxy (1,h); write(® ’:79);
end;

present2;

function check : booleans

begin

end;

check = false;
tem := head:;
while ( (tem”.filre.i0 < i) or
((tem".filre.i0 = i)and(ten”.filre.j0 ¢ §)) ) and
(tem ¢> nil) do tem := tem”.next;
if (tem".filre.i0 = i) and (ter".filre.jo = J)
and (ten‘.filre.DnO') 0) then
begin
check := true;

end;

procedure line.data2(var p :byte);

var preN,tail : Ptrts;

p ¢ byte;
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begin
if p =1 then te“.nex == nils
if p >1 then
begin
PP :=1;
tail == firs

vhile ((tail”.filr.i2 < i) or

((tail”.filr.i2 = i)and(tail”.filr.j2 < H N

and (tail®.nex ¢> nil) do
begin
preN == tail;
tail := tail®.nex;
pp == 23
ends

if (tail®.filr.i2 ¢ i) or

((tail®.filr.i2 = i)and(tail”.filr.j2 < §)) then

begin
te“.nex := tail".nex;
tail®.nex := dum;
end

else

if (tail”.filr.i2 = i)and(tail”.filr.j2 = j) then

begin

if pp =1 then fir := dum

‘else p{eN‘.nex := dum;
te*.nex := tail®.nex;
dispose (tail);

end '

else
if pp =1 then
begin
te”.nex := fir;

fir := dunm;



end

else
begih
te".nex := preN".nex;
preN".nex := dum;
end;
end;
p = 23

end;

function read_key2(var p : byte) : booleans;
var daa : bytes;
z1,22,mni,mj,s = words;
ml,n2,m3 : real;
s4 : string;
begin
repeat
repeat
repeat
repeat
repeat
: gotoxy (1,b+2)s write(® ?:79);
window2; da := 23
z1 :=a-8; 22 :=b42; x1 :==13
gotoxy (z1,22);
read_i{(p,da,z1,z2,ni,Exit_p);
if (ch =#62) and (funckey) then delete_data2(p)
else if (ch =%#63) and (funckey) then printi;
until Exit_p or.((ch =%#13)and not (funckey))
or ((ch =%5%) and funckey);
if ¢ not(Exit_p) and ({ch <>859) and not{(funckey)) ) then
begin

te® . filr.i2 := mi;



gotoxy (z1,z2);
read_j(p,da,z1,z2,nj,Exit_p);
end;
if ¢ not{Exit_p) and ((ch <¢>#59) and not(funckey)) ) then
begin
te".filr.j2 := mj;
Jd = mj;
end;
until Exit_p or ((ch =#59) and funckey) or checks;
if (¢ not (Exit_p) and ({(ch <¢>859) and not (funckey)) ) then
begin
/ z1 :=a+6; 22 :=b+2;
striten*.filre.Dn0:2,54); s == length (s4); ~
gotoxy (z1,22); write(tem”.filre.Dn0:s-2:2);
te”.add0 := tem;
Dn := tem".filre.DnoO;
z1 :=8+4223 22 :=b+2; x1 :=1; daa :=0;
gotoxy (z1,z2);
read._c(p,da,dasa,z1,z2,m1,Exit_p);
ends
until Exit_p or ((ch =#13) and not(funckey))
or ((ch =%#59) and funckey);
if ¢ not(Exit_p) and ((ch <>%59) and not(funckey)) ) then
begin ‘
te".filr.Cn2 :=m1;
Cn := mi;
z1 :=8430; 22 :=b+2; x1 :=1; daa :=13
g9toxy (z1,22);
read_d(p,da,daa,z1,z2,02,Exit_p);
ends

until Exit_p or ((ch =%813) and not(funckey))
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or ((ch =#59) and funckey); )
if (.not(Exit_p) and ((ch <)859) and not(funckey)) ) then
begin
te".filr.Dc2 := mr2;
De = m2;3
z1 :=a+435 22 :=b+2; x1 :=1; daa :=1;
gotoxy (21,z2);
read_c(p,da,daa,z1,z2,m3,Exit_p);
ends
until Exit_p or ((ch =£13) and not(funckey))
or (tch =#59) and funckey);
if ( not(Exit_p) and ((ch <>#59) and not(funckey)) ) then
begin )
te”.filr.Cc2 := m3;
Cc := m3;
screen2;
line_data2(p)s;
end
else
begin dispose(te)s if p = 1 then fir := nil; end;
if Exit_p or (éh'=t59) then read_key2 := true
else read_key2 := £aise;

%
end;

procedure datal;
var p : bytes;

z,21,22,n,8 ¢ words;
begin

presenti;

if héad = nil then p := 1~

else p 3= 23

Exit_p == falses; ’

repeat
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new(dunny);
if head = nil then head := dummy;
tem 2= dummy;
until read_keyi(p) and ((head <> nil) or Exit_p);

end;

procedure data2;
var p :‘byte;
2,21,22,n,8 : word; ’
begin
present2;
if fir = nil then p :=
else p := 23
Exit_p := false;
repeat
new (dum)s;
if fir = nil then fir := dum;
te := dun;
until read_key2(p) and ((fir <> nil) or Exit_p);

end;



{nicll.inc?

function re;datal t boolean;

begin
re_datal := false?p
temi~.filrec.,il = tem™.filre.iO;
teml~.filrec.jt = tem™,.filre,jo;
teml”~.filrec.Dnl := tem”.filre.DnO;
tem := tem”.next;
if tem = nil then re_dastal != truej;

end;

procedure proc_datal}
begin
tem $= head;
repeat
new(dummyl)}
if head! = nil then headl (= dummyl
else teml”,next := dummyl;
teml := dummyl}
until re_datalj J
teml”.next = nilj

end}

procedure swapping(var m,n treal)}
var toi ¢ realj
begin
if m < n then
begin
toi = m}

m =

o)

1
o+

n ¢ ois
end; -

end;
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procedure min_i_Jj(var max,two : word);
var poi : pntrt;
nu_1 : file_13

beéin

max := poi~.filrec.ily

two ¢= poi~.filrec.jti

procedure max_i_Jj(var max,two ¢ word);}
var poi : pntrt;
nu_1l : file_1;

bedgin

poi ¢= headl}

while poi~.next <> nil do poi := poi~.next;

max ¢= poi~.filrec.ilj
poi

two = ~.filrec.jl;

end}

function pr_esfir(var poin ¢ pntrtjn_i ¢ word) ¢ booleans
begin -
. pr_esfir $= true; 4

if poin®.filrec.il =n_i then poin~.filrec.ES1 := Oj
if (poin®.filrec.il >n_idor(poin~.next = nil) then

'pr_esfi; t= false;

end}

function pr_essec (var poin : pntrtjver r,t : wordj
var first 3 real) ¢ boolean;j

var second ¢ realj v

begin

pr_essec := truej
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-
if poin®.filrec.jl =t then
begin <
case ,r of
0 : first := poin*.filrec.ES! + poin~.filrec.Bbnil;
else second := poin~.filrec.ES1 + poin*.filrec.Dnl; end;
if r >0 then swapping(first,second);
r 1= 2%
end;

if poin®.mext = nil then pr_essec 1= false}

end}

function pr_esthi (var poin : pntrtivar t ! wérdg
var first ¢t real) : booleant
begin
pr_esthi = truej
if poin®.filrec.il =t then poin~.filrec.ES! := first;
if (poin~.filrec.il >t)or(poin®.next = nil) then
pr_esthi (= false;j

end}

procedure proc_es(n_i,n_j s word)
var poin,pn : pntrt;
tyr,rl1 : word}
first { reals
begin
poin := headl}
while pr_esfir(poinsn_i) do poin := poin~.next}
pn ¢= poing
rl := 03
t = n_Jgi
if pn*.filrec.il <> n_i then
begin

repeat



—
£
©w

r =0

we

poin := headl;

while pr_essec(poin,r,t,first) do
poin := poin®.next!

poin != pnj

while pr_esthi(poin,t,first) do

t 1= pn*.filrec.il}
if pn®.next = nil then rl = ri +1;
until r1 =23

end;

end}

function pr_ecfir (var poin : pntrt) : booclean;

bhegin

.

pr_ecfir := truej
poin*.filrec.ECl := poin~.filrec.ES1 + poin~.filrec.Dnl}

if poin®.next = nil then pr_ecfir := false;

end;

function pr_ecsec (var poin ¢ pntrtivar r,t,x_Jj ¢ wordi.

var first ¢ real) ¢t boolean;j
var second ¢ resalj
begin
pr_ecgec $= trues
if poin®,filrec.jl = x_J then
begin
case r of -
0 ¢ first := poin”*.filrec.ES1 + poin~.filrec.Dnl;
else second := poin~.filrec.ES1 + poin~.filrec.Dnilj end}

if r >0 then swapping(first,second);

r 1= 24
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end;
if poin®.next = nil then pr_ecsec := falsej

end}

procedure proc_ec(var first ¢ resljx_J 3 word)
var poin-: pntrt;

r,t tword;
begin
’ poin := headl;

while pr_ecfir(poin) do poin = poin®.next
=O;

r

poin := headl}

while pr_ecsec(poin.r.t.x_j.first) do poin $= poin~.next;

end}

function pr_icfir (var poin ¢ pntrt; fin : real}
x_j + word) ¢ boolean;j
begin

pr_lcfir := truej

if poin®.filrec.jl! = x_j then poin®.filrec.LCl := fin;

if poin®.next = nil then pr_lcfiq 1= falsey

end;

function pr_lcsec (var poin ¢ pntritjver r,t & word;
var first & real) : bcooleang
var second : real}
begin
pr_lcsec := truet
if point.filrec.il =t then
begin

case r of

0 : first := poin~.filrec.LCl - poin®.filrec.Dnly

else second != poin~,filrec.LCl ~ poin~.filrec.Dnl} endj

-

%
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if r >0 then swapping(second,first);
r = 23
end
if (poin*.filrec,il >t)or(poin®.next = nil) then
pr_lcsec := false}

end;

function pr_lcthi (var poin ¢ pntrtivar t : wordy
var f%rst ¢ real) : boolean;
begin .
pr_lcthi (= true;
if poin®.filrec.jl =t then poin*.filrec.LCl := first}
if poin‘.nex£ = nil then pr_lcthi $= false}

end;

procedure proc_lc(fin :‘realzx_j,n_i : word)g
var poin ¢ pntrtg
tyr ¢ words
first ¢ real}
begin
poin := headl}
whiletpr_lcfir(poin.fin,x_j) do poin := poin”®.next;
t o s=x_J 13
if poin®.filrec.il <> n_i then
begin

repesat

while pr_lcsec(poin,r,t,first) do
poin = poin®.next}

poin := headl!;}

while pr_lecthi(poin,t,first) do

poin := poin®.next;



€
until t
end}

end:

-

e

=t -1

<= n_i

func%ion pr_lsfir (var poin ¢ pntrt) ¢ hooleani
begin
pr_lsfir := truei
poin*.filrec.LSt = poin*.filrec.LC! - poin*.filrec.Dnl}

if poin®.next

end;

procedure proc_l1s;
var poin ¢ pntrt}
begin

poin $¢= headl}

while pr_lsfir(poin}

end;

function pr_tffir(var poin :

begin

poin®.filrec.TF1

if poin®.next

end}

procedure proc_tf;
var poin ¢ pntri;
begin

poin := headl;

nil then pr_lsfir

do poin (= p

pntrt) ¢

t= poin®.filrec.

t= false}

oin®.next}

booleany

LS1 - poin®.filrec.ES1}

nil then prf&ffir 1= falsey

while pr_tffir(poin) do poin := poin®.next}

end}
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function p;_fffir (var poin ¢ pntrtjvar t : word}
var ESj ¢ real) : booleant
begin
pr_fffir t= trueg
if poin~.filrec.il = t then
begin, »
pr_fffir 1= falsej
ESj ¢:= poin~.filrec.ES1l}
end}
if poin~.next = nil then pr_fffir := falsej

end;

function pr_ffsec (var poin 3 pntrt;ﬁsr t ¢ words
var ESJ ¢ resl) ¢ boolean;

begin

pr_ffsec 1= truei

if poin®.filrec.jl! = t then

poin®.filrec.FF1 :=
ESj - poin®.filrec.ES1 - poin®.filrec.Dnlt
if poin®.next = nil tpen pr_ffsec := false}

end}

function pr_ffthi(var poin ¢ pntriy x_J ¢ word) 3 bopléan;

begin

if poin~.filrec.j!l = x_Jj then
poin®.filrec.FF1l :=

poin~.filrec,LCl - poin~.filrec.ES1 - poin~.filrec.Dnl}

if poin~.next = mnil then pr_ffthi := falsej

end

procedure proc_ff(n_Jj,x_J ! word)

var poin ¢ pntri;
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t t word}

ESj ¢ reslj
be€in

t = n_ji

poin := headl}i
if poin®t.next <> nil then
begin
repest
poin = headlj
while pr_fffir{poin,t,ESj) do poin := poin®.next}
poin ¢= headl}
while pr_ffsec(poin,t,ESj) do poin := poin”®.next
t =t +1;
until ¢t = x_J3s
end;
poin := headl}

while pr_ffthi(poin,x_Jj) do poin := poinA.next;

¢

end;

procedure winproci;
var h : bytes
begin

highvideos

gotoxy (xx,yy+3); write ('Activity Durstion'):

gotoxy (xx,yy+4)s write (' (i,3) Dig' )i
gotoxy (xx,yy+5)¢ write (' (1) (2)' )3
gotoxy (xx+21,yy-1}; write (' Earliest ')

gotoxy (xx+21,yy+1)3 write ('Start Completion');

gotoxy (xx+21i,yy+4); write (' ESi ECiJj ')
gotoxy (xx+21,yy+5); write (' (3) (4) )3
gotoxy (xx+40,yy-1)3 write (' Latest ')

gotoxy (xx+40,yy+1)} write ('Stert Completion')}



end
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-

gotoxy (xx+40,yy+4)} write (' LSij LCJ
gotoxy (xx+40,yy+5); write (7 (5) (6)
gotoxy (xx+58,yy+2): write ('Total Free ')
gotoxy (xx+58,yy+3): write ('Float Float')
gotoxy (xx+58,yy+4) write (' TFij FFijgtl)s
gotoxy (xx+58,yy+5)3 write (' (7) (8) )3

normvideos
for h = xx+21 to xx+37 do
begin
gotoxy (h,yy): write (chr(186));:

end

-e

for h t= xx+40 to xx+56 do
begin :
gotoxy (h,yy): write (chr(196));
end;
for h t= xx+21 to x%x+56 do
begin

gotoxy (h,yyt2)§ write (chr(196));

a

nd}
for h = .xx-2 to xx+73 do
begin
gotoxy (h,yy—-2)3 write (chr(205));
gotoxy (h,yy+6)3 write (chr(220));

end



xS}

{nicll_1.inc}
procedure dispprocl£
var poin ¢ pntri;
continue ¢ booleans
hy,ss ¢ hyte;
mm ¢ word;
mm! : real}
s ¢ stringi -
begin
poin ¢= headl}
repeat

continue = false:
if ((act_mno mod 12) = 1) and (act_no <>1) then -
begin
gotoxy (xx+20,yy+no+6);
write ('PRESS ANY KEY TO CONTINUE OR <ESE> TO EXIT');
read_key(ch);
if ((ch =#27) and not(funckey)) then

continue := true

else
begin
for line (=1 to 13. do
begin
gotoxy (l,yy+line+6);
write (' ':79)%
end;
end;
no := 1%

end}
if not(continue) then
begin
mm := poin*.filrec.il}

str (mm,s5); ss5 = length (s8)}



write ('(',poin~.filrec.iltss);
write (',')} write (poin“.filrec.jl,')');
mml t= poin~.filrec.Dni;

str (hml:Z,s); ss $:= lensgth (s)}
gotoxy (xx+17-ss,yy+no+6);

write (poinA.filrec.DnI:ss:Z);
mm!l ¢= poin®.filrec.ES1}

str (mm1:2,5); ss 1= length (s5)}
gotoxy (xx+26-ss,yy+no+6);

write (poin®.filrec.ESi1:tss:2);
mm!l := poin®.filrec.ECl}

str (mmt:2,8)3 ss := length (s)}
gotoxy (xx+35-ss,yy+no+6);

write (poin®.filrec.ECltsst2);
mml := poin*.filrec.LSi;

str (mmit2,8); ss 3= length (s);
gotoxy (xx+45-ss5,yy+no+6)}}

write (poin®.filrec.LS1tss:2)
mm!l = poin®.filrec.LCl;

str (mml:2,s); ss ¢= length (s);
gotoxy (xx+54-ss,yy+no+6)} 5
write (poin®.filrec.LCl:ss:2)}
mmil = poin‘.filrec.TFl{

str (mmi:2,s); ss ¢= length (s)}
gotoxy (xx+63-s85,yy+tnot6);

write (poin*.filrec.TFl1tsst2);
mml 3= poin~.filrec.FF1}

str (mmi:2,s); ss := length (s)3}
gotoxy (xx+72-ss,yy+no+6)}

write (poin*.filrec.FFliss:2)}
act_mo ¢= act_no +1;

no {= no + i

end}
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if (poin®.next <>nil) then
poin := poin®.next
elge
if not(continue) then
begin
continue t= truej
for h = xx-2 to xx+73 do
begin .
gotoxy (h,yy+no+6}i
write (chr(205));
end;
ch 1= readkey;
end}
until continue;

end

procedure processl_2(var x_j ¢ word);

var finish : resls
n_i,x_1i,n_J : wonrd;

begin
min_i_Jd(n_i,n_Jj)3
max__i_J(x_i,x_Jl)s
proc_es(n_1i,n_j)}
proc_ec(finish,x__j)}
proc_lc(finish,x_jmn_i):
proc_ls;
proc_+tf}
proc_ff(n_j,x_Jj)}

end;
procedure process!_1(var x_j : word)}

begin



o
o
ot

winprocl:
proc_datal:
process!_24{x_Jj)i
dispbrocl;

end}

function re_dataZ ¢ boolean:
var poin ¢ prt;
begin
re_data? := false;
r_rate®.pro.id 1= te*. filr.i2;
r_rate”.pro.j4 = te".filr,j2;
poin = te”*.add0;
r_rate”.pro.,R4 :=
(te*.filr,Cc2 - te”,.filr.Cn2)/(poin*.filre.Dn0 — te”.filr.Dc2);
r_rate”,pro.D4_1 := poin®.filre.Dn0 - te~.filr.Dc2;
r_rate;.pro.DA_Z t= r_rate~.pro.D4_1;
r_rate“.pro.ﬂ& t= r_rete”.pro,l4_1;
r_rate”.pro.pD4_3 1= 03
te 1= te”.nexy
if te = nil then re_dsta2 := true;

end: ¢ .

procedure prbc_dataZ:
begin
te := firy
h_rate = nilg
repeat
new(d_rate)
if h_rate = nil then h_rate := d_rate
else r_rate”.nex_r $= d_rate;
r_rate = d_rsatei

until re_datal;



r_rate”,nex_r = nilj;

end} .

function reed_line(var 1it : lineptrt) ! boolean;
begin
fead_line 1= felsej I
run~,.d_addr := 1it".Addr;
if lit~.Nextv = nil then resd_line := truej
1it := lit~.Nextvy
“end;
procedure check_linel(var poin,pnt,pn :pntri;
var r : byte);

begin
if linet”.Prev = nil then
begin
poin ¢= linet”.Addr;
pnt := poing
poin t= poin”.next}

one := nil}
end

else

begin

end
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procedure check_line2(var pein,pnt,pn :pntrt;
’ var r 3 byte);
begin
if linet~.Prev*.Prev = nil then
begin
linet := linet”.Prev;
poin := linet”.Addr;

poin := poin”®.next;

end
else
if linet”.Prev”.Prev®.Prev
= nil then
begin
linet := linet”®.Prev;

pn := linet”.Addr;

?

linet := linet”.Prev;

poin = linet”~.Addrj’

r o= 23

end

else

begin
linet ¢= .linet”.Prev”*.Prev;
pn := linet”.Nextad;
poin := linet”.Addr;
predum := linet; ‘ R
r = 3%

end;

end;
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function proc_line(var poin,pnt,pn ipnirt;
var.r tbytejx_j ¢ word) ¢ bhoolean;
var pt,ptt ¢ pntrt;
l1it ¢ lineptrt;
begin '
proc_line 1= false:

linet*~.Addr :¢= poinj

if (r = O)or(r 1) then pn := linet”.Addr;

3) then poin := pn;

if (r = 2)or(r
pt := linet”.,Addr;
while ({poin = pn)or(poin®.filrec.i1<j})
and (pt~.filrec.jt <> x_j) and
(poin®.next <> nil)
do f poin := poin®.next}
linet”~.Nextad := poin; r 1= 0%
if (poin®.filrec.i1>j) then
check_linel(poin,pnt,pn,r);

ptt 3= linet”.Addri

AN

if ((poin~.filrec.il = jdor(linet”~.prev =nil))
and (poin~.filrec.jl = x_jlend(r=0) then
begin

if (linet~.prev <> ni})or
(ptt*.filrec.jl <> x_Jj) then
begin
new{(dumline);
linet~.Nextv := dumlinej
linet := dumline;
linet~.Prev := predum;
linet~.Addr := poing
end
iinet~.Nextad := nilg

tinet~.Nexty := mnil

we



repeat
new(point) i
if start = nil then start := point
else run”.d_next := point;i ‘
run := point}
until resd_line(1lit);
if (linet~.Prev <> nil) then
check_line2(poin,pnt,pn,r);
end}
if r = 0 then ptt $¢= linet”.Addr;
if ( (r = 0)and(linet~.Prev = nil)and
(linet~.Nextv = nil)and
(ptt~.filrec.jt = x_3j )Y ) or
( (r = t)and(pnt”.filrec.il{poin’*.filrec,il1) )
then proc_line’:= true;

end}

procedure paths_of_dstel(x_j : word);

var poin,pnt,pn: pntrti

begin
poin := hesdl}
start ¢= nilj
r += 03
repesat
if:r <> 3 then
‘begin
new(dumline)
if one = nil then
begin
one t= dumline;

linet := dumline;
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.
i}
]

-t

—
-e

linet”.Prev

end
else
begin
linet”.Nextv 1= dumlinej
linet := dum}ine;
linet~.Prev := predum;
end}

predum := dumline;
end;
until proc_line(poin,pnt,pn.r,x_Jj)}
linet”~.Nextv := nilj
run”.d_next := nilj

end;

procedure paths_of_data2(x_j ¢t word);
var n_crash : word;

temm : pntrt;

nt : boolean;

runn : data_liptrt;

temm ¢= run”.d_addr;
if (temm*.filrec.il > r_rate”.pro.i4) or

((temm~,filrec.il = r_rate~.pro.i4)and
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(temm*,filrec.j! >= r_rate”.pro.j4)) or

(temm™.filrec.j!l = x_j) then

begin
nt = true;
if (temm”*.filrec.jl = x_J) then
runn = run®.d_next;
) end

else run := run”®.d_nexty}

until nt}

if (temm”,.filrec.il = r_rate”.pro.id4)and
(temm”~.filrec,j! = r_rste”.pro.js) then
begin

new (sta)}
if be = nil then be (= sta

else ma”.next_1 := sta}

ma~.n_line := n_crash;
mat.ad_d2 $= r_rates
r_rate”.ad2 := run®.d_addr}
end; ~
r_rate := r_rate®.nex_ri
if (r_rate = nil)and(temm”.filrec.jt <> x_Jj) then
begin
repest .
temm = run“.d_addr;
if temm*.filrec.jt <> x_Jj then
run := run®.d_next}
until temm”,filrec,jt = x_j;}
runn := run®,.d_next;
end
until (temm*.filrec.jl! = x_jland(r_rate = nil);}
n_crash 1= n_crash + 1}

until run”®.d_next = nil;



ma~.next_1 := nily

end}

function sum_dur(rea ¢ realivar nn_line,x_J ¢ word) H boolesan;
var ttem : pntrt; ‘
begin '

sum_dur := falsej

repeat

ttem ¢= run~.d_addrg

n

rea := rea + ttem™,filrec.Dnl}
run = run®.d_next}

until ttem”.filrec.jl! = x_Jj3

r_sum”~.num_line := nn_line}

r_sum”,.DS1 = rea;s

nn_line = hn_line + |}

if run = nil then sum_dur $= true;

end;

procedure sum_of_duretion(x_j ¢ word)}
ver rea : real}
nn_line : word;

begin

new (d_sum)}
if s_sum = nil then s_sum := d_sum
else r_sum”™.nex_sum := d_sum;}
r_sum $:= d_sum}

until sum_dur(rea,nn_line,x_Jj)i

r_sum”.nex_sum = mily



a7}
(9]

end;

procedure s_sum_dur_crash;
var rres : real}

rt._rate : ppnt;

mta,mma : dataZ_liptrt:

begin

if r_sum®.num_line <> ma®.n_line then
begin
r_sum®.a8d_hline2 := nil;

r_sum™.ad_tline2 (= nil}

eng
else 3
begin
: mta ¢= maj
repeat
mmg ¢~ ma} J
rt_rate := me”,ad_d2%
rrea {= rres + rt_rate”.pro.D4_1;
ma $= ma*.next_13}
until (mma‘.n;line <> ma“.n_line)or(pg
r_sum”.a8d_hline2 := mta}
r_sum”™.s8d_tline2 := mma}
r_sum”®.DS3 := rreaj;
end;

r_sum $:= r_sum®.nex_sum;
until (ma = nil) or (r_sum = nil)
if (ma = nil) and (r_sum <> nil) then

bedin



- 1G4

repesat
r_sum~.ad_hline2 := nilj
r_sum”~.ad_tline2 := nilj
r_sum ! r_sum”.nex_sum;
until rp_sum = nilj
end;
lend;
procedure sum_dur_crashj
var rrea $ resal;
rt_rate ¢ ppnt;
mma ¢ data2_liptrt;

begin

repeat
rres $= 0%
if r_sum®.num_line = ma*.n_line then
begin :
repeat
mma = maj
) rt_rate := ma“.gd_dZ;
rrea := rrea + rt_rate”.pro.D4_1;}
me := ma’.next_13;
until (mma~.n_line <> ma~.n_line)or{ma = nil)}

r_sum”.DS3 = rrea;

end}

)

r_sum := r_sum®.nex_sum; -

until (ma = nil) or (r_sum = nill;

end;



procedure che_sum_dur_crash;

var mta,mma ¢ datsl_liptrt;:

:= ma®.next_1}

~

end;

begin
me 3= hej
r_sum := s_sum;
repesat )
if r_suim®.num_line <> ma~.n_line then
begin
r_sum~.ad_hline2 = nil}
r_sum®.ad_tline2 := nil;:
end
else
begin
mta = ma}
while  (ma~.n_line = mta*.n_line)and(ma <> nil)
- do begin mma = ma; ma
r_sum®,.ad_hline2 := mta}
r_sum”,.ad_tline2 := mma;
end;
r_sum :=.r_sum‘.nex_sum;
Antil (ma = nil) or (r_sum = nil);

if (ma = nil) and (r_sum <> nil) then
begin

repest

LI}

r_sum”.ad_hline2 := nil}

r_sum*.ad_tline2 t= nil;

r_sum !< r_sum”®,.nex_sum;}
until r_sum = nil;
end;

endj
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procedure copy_sum_crash;j
begin
r_sum = S_Ssumj
repeat
r_sum”.DS2 := r_sum”™.DS3;
r_sum‘:= r_sum”,nex_sum;

until r_sum = nils

'end;

procedure new_sum_duration;
begin
~
r_sum = s_sum}
repeat
r_sum”.DS1 ¢= r_sum”~.DSI - r_sum”~.DS2 + r_sum”,DS33
r_sum”~,DS2 t= r_sum”.DS3}
r_sum = r_sum®.nex_sumj}

until r_sum = nilj

end;

o
procedure mex_sum(var max : real)j
var rrt ¢ byte;

two ¢ realj

case rrt of
1 ¢ max := r_sum”.DS1;
else two 3= r_sum™,DS1; end;

if rrt = 2 then swapping(max,two);

N

rrt = 2%
r_sum := r_sum”®.nex_sum;

unt4il r_sum = nilj



end;

procedure che_div_max(var c_d_max : boolean);
begin
r_m := s_m;
repeat
c_d_max = truej
if r_m*.8d_h2 = nil then c_d_max := false;
r_m ¢= r_m”*.next_m;
unt.il (r_m = nillor(not(c_d_max));
end;
procedure div_max_sub(max ¢ realj var first ¢ real)
var second : reslj

rrt ¢ bytep
begin

if r_sum*.DS1 < max then

begin
case rrt of
1 ¢+ first := r_sum™.DS1;
else second := r_sum”.DS1}
if rrt = 2 then swapping(first,second); end;

rrt = 2%

until r_sum = nilj
first := max ~ first}

end
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procedure line_maex{var nix : wordimax : real);

var ccc_prnt ¢ maxpnti
begin
while s_m <> nil do
begin
ccc_prnt (= s_m;
s_m = s_m".next_m;

dispose(ccc_prnt);

end;
nix = 03
r_sum ¥ s_sumj
repesat
if r_sum*.DSt = max then
begin
. new (d_m);
if s_m = nil then s_m := d_m
else r_m*.next_m := d_m;
r_m := d_m3
r_m~.nu_line := r_sum®.num_line;
r_m~.ad_h2 := r_sum”.ad_hlinea;
r_m~.ad_t2 = r_sum‘.ed;tlinez;
nix :=.hix + 13
end} -

r_sum :!= r_sum”®.nex_sum;

— :
.

until (r_sum = nil)s

r_m*.next_m ¢= nilj

end;

procedure line_next_max(mai.first : real)
var ccc_prnt ¢ nex_maxpi
begin

while sum_n <> nil do

begin



en
r_sum :=
if first

begin

end

end}
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ccc_prnt = sum_nj
sum_n = sum_n".next_n;i

disposel(ccc_prnt)

> 0 then

repest
if r_sum®.DS1 = (max — first) then
begin
new (dum_n)}

if sum_n = nil then sum_n := dum_n

run_n?.nu_line := r_sum*.num_line}
run_n”®.ad_H ¢= r_sum”.ad_hline2;
run_n”.ed_T 3= r_sum~.ad_tline2;
end}
r_sum $:= r_sum”.nex_sum;
until (r_sum = nil);

run_n”*.next_n = nilj

procedure insert_case_crash;

var ccc_li ¢

begin

c_crpt

while ccc_li~:iNext_c <> nil do ccc_1i 3= cocc_li*.Next_cj;

ccc_1i".

c_li*.Next_c := nilj;

Next_c $= c_1l1i3
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function case_crash(var 11t ¢ liptrtivar hh ¢ byte) ¢! boolesan;
var cc_li ¢ c_crptg
chec ¢t boolean;
begin
case_crash t= false}
if hh = 1 then c_li*.Next_c := nil}
if hh > 1 then

begin

chec = falsej
if c_li“.A_r = cc_li”~.A_r then chec := true;
cc_li = cc_li”.Next_ci
until (cc_li = nil)or(chec);
if not{chec) then insert_case_crash
else dispose(c_11i)}
end;
11t ¢= 11t7.Nexws
if 114 = nil then case_crash i= truej
hh =23

end

procedure minl(var fst : resl)j
var rr_rate :ppnt;
begin '

while n_on <> nil do

begin n_li := n_on; n_on := n_on~.Next_n; dispose(n_1i)}
c_1i := c_oni
repesat
new(n_du)

if n_on = nil then n_on := n_du

else n_li~.Next_n := n_du

n_1i $= n_dus

end

.
4



end;

proce

var r

begin

end;

proce

c_1i = c_li~.Next_c}

until c_1i nilyg

n_li~.Next_n t= nilj;

n_li~.Next_n;

until n_li = nilj}

dure min2(var snd : resl);
r_rate ¢ ppnt;
c_li 1= c_on;
snd $= 03
repest
rr_rate = c_li®.A_rg |

until c_1i =

dure mind;

bedin

while n_on <> nil do
begin n_1li ¢= n_on; n_on

c_li = c_on}
repest

new{n_du);

i}
o}
o,
[

if n_on = nil then n_on @ .

t+= n_on~.Next_n;

dispose(n_11);

end}



n_li*.An ¢= c_li~.A_r;
c_1i := c_li~.Next_c;
until c_li = nilj

we

n_li*.Next_n t= nil

end;

procedure c_crash(var rrr : bytejvar fst : real);
var 11t ¢ liptrt;
snd,thd : real}

begin

new(c_dul)}

if c_on. = mnil then c_on = c_duj
c_li := c_dus

c_licA_r = 11t7.Ad_r;

until case_crash(l1t,hh);

case rrr of
1 ¢ mint(fst)s
else mi%Z(snd); end}
if rrr>1 then
begin

thd := sndj
swapping(snd,fst)}
if fst = thd then mind;j



n_1i $= n_ong
fst 1= 03
repeat

until n_1i = nils

end?

procedure min2(var snd : real)j
var rr_rate ¢ ppnt;

begin

rr_rate = c_li%.A_r;}

snd ¢= snd + rr_rate”.pro.R4;
c_1li :=‘c;1i“.Next_c:

= nils

until c_11

end

procedure min3d;
begin

while n_on <> nil do

begin n_li := n_ont n_on = n_on”.Next_ni

c_li = c_ony¢
repeat
new(n_du);

if n_on = nil then n_on := n_du

dispose(n_1i){ end;



procedure check_crash{(var rr,rer ¢ bytejvar fst ¢ real)y
var 1t,rt ¢ liptrty
mak ¢ dats2_liptirts

che ¢ booleanj
begin
1t := onj
if rr = 2 then
be¢in
réﬁeat
rt $= onj
repeat
che 1= false;

if (17, Ad_r)OO(rt~,Ad_r) then
begin

Bt = ptA N1t
if 14*.Ad_r = mak~.sd_d2
then che := truej

mek := mak”.next_13}

until (chelor(btOmak”.n_linelor(mak = nil)
end} -
rt, $= rtt.nexw;
unt.il (rt = nil)or(che);
1t = 1t”.nexw;
unt.il ((lt = nil)and(rt = nil)) or (che);
end B
else
begin
che := false;

end}
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if not(che) then c_crashi(rrr,fst);

end;

procedure return_state;
var mat ¢ data2_liptrt; -

pp ¢ boolean;

begin
repeat
pp := false;
lin ¢$= lin”.Nexw;
lin®sAd := lin”.h_Ad3
mat := lin”.h_Ad;
lin*.Ad_r := mat*.ad_d2;
if 1in*.Nexw = nil then pp := true;
until ppi
end;

function prol_check(var r,rr,rrr ¢ bytejvar onn i liptria

var fst ¢ real)

data2_liptrt;

var mat
nnt ¢ booleant
begin
if r =1 then
begin
lin®.N_1i = rTm“.nu_Iine:
" lin~.h_Ad := r_m".ad_h2;
l1in~,Ad := r_m".ad_h2;

= r_m*.ad_h2;

mat
lin~“,Ad_r = mat~.ad_d2;
prol_check := falsej

end

else

if rr =2 then

boolean;
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hegin
repesat
nnt t= false;
lin := onnj;
mat := lin”.Ad;
mat := mat*.next_1;

if (l1in~.N_1i = mat~.n_lineland(mat<>nil) then

begin

end
else
begin
lin ¢t= 1in®.Prew;
onn = linjg ’
end;

until nnt;
if lin~.Nexw <> nil then return_statej
end
else

begin

end}
if r_w*.next_m = nil {hen ) -
begin
r o= 23
Iin~.Nexw := nil}

prol_check := truej
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end}
if r =1 then

begin

ends
if r =2 then check_crash(rr,rrr,fst);

end}

function pro2_check : boolean;
var rm ¢ maxpnt;
chh ¢ boolean;

begin

if rm~.8d_t2 <> lin”.Ad then chh := true;j
rm $= rm®.next_m;
& lin ¢:= lin”~.Nexw;
until (rm = nil)or(chh)}
if chh then pro2_check := false

else pro2_check := true;

end;

procedure sum_of_smallest(var sos real)i

var r_ratee ! ppnt}

begin



r_ratee®.provD4_3 := 1
s0s !¢~ so0s + r_ratee”.,pro.R4:
n_li ¢= n_ti*,Next_n;

until n_li = nil}

end}

procedure min_d_smallest(var sm : real);

var r_ratee ¢ ppnt} B
bi ¢ realjy
rrt ¢ byte;

begin

r_ratee = n_li".An}
case rrt of

1 ¢ sm := r_ratee”.pro.D4_1;
else bi := r_ratee”.pro.D4_1; end;

if rrt = 2 then swapping(hi,sm);

n_li := n_li*.Next_n;
until n_li = nil;

end

procedure check_next_max(var past ¢ boolean);
var r_ratee,r_gg ¢ ppnt;i
line_p ¢ dataZ_liptrt;

begin

run_n :< sum_n}
repeat
past t= false;

line_p ¢= run_n".ad_H;



n_li := n_ong

r_gg = line_p~.ad_d2;

r_ratee = n_li".An}
if r_ratee = r_gg then past := true
else n_li := n_li~.Next_n;.
until (n_li = nil)or(past);
line_p ¢= line_p~.next_1}
until (line_p = run_n”~.ad_T*.next_l)or(line_p = nil)or(past)
run_n - run_n“.ﬁext_n;
unt il (run_n = nillor(not(past));

end

procedure div_crash(dv : real);
var rr_ratee : ppnt}

begin

rr_ratee”.pro.D4_1 := rr_ratee”.pro.D4_1 - dvj
n_1li ¢:= n_li*.Next_nj
until n_li = nil}

end}

procedure cut_paths_datal;
var rr_ratee ppni;
mak, mat ¢ dataZ_liptrit;
begin
rr_ratee $= h_rate;
repesat

if (rr_ratee”.pro.D4_1 = Oland(rr_rstee”.pro.D4_3 = 1) then

bedgin
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rr_ratee”.pro.D4_3 1= 2;

mat != be

-e

"if mat~.ad_d2 = rr_ratee then

. begin

be := be”*.next_1}
dispose(mak);
end;}
if be <> nil then
begin
repeat
while (mat”.next_1%.ad_d2 <> rr_rastee)
sand (met”.next__1 <> nil)
do mat := mat*.next_1}
mak ¢= mat”.next_1}
if mek = nil then mat~.next_1 := nil
else
begin
mat~.next_1 := mak~.next_13}
dispose(mak);
end
yntil mat®.next_1 = nil}
end;
end
else rr_ratee®.pro.D4_3 := 0%
rr_ratee := rr_ratee”,nex_r}
until rr_ratee = nil;

end;

procedure save_data_sum(pt : byte)l;
\
begin

r_Sum := S_Sumj

repeat



end;

procedure s_date_c(var pt ¢ bytejvar nun : wordivar tasil_cc :

var r

begin
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if pt = 1 then

begin

new (d_s);
if h_s = nil then h_s := d_s

else t_s”*.next 4= d_s;

t_s~.dsl ¢= r_sum”.DS1}

end
else
begin
if pt =2 then ﬁ_s t= h_s
else t_s = t_s”.next;
pt := 33i
end;

t_s”.ds2 ¢= r_sum”.DS1¥

r_sum := r_sum”.nex_sum;

until r_sum = nilj;

t_s”.next

r_tt : ppnt;

rr_tt ¢= h_rate}

repesat

dtc_c)}

while (rr_tt*.pro.D4_3 <> Dand(rr_tt*.nex_r<>nil) do

if

rr_tt ¢= rr_tt*.nex_r3
rr_tt~.pro.D4_3 = 1 then
begin
new (du_cl);
if pt = 1 then
begin

if he_cl = nil then he_c!



else te_cl”.next :

end

else t8il_cc”.next

i8

e
i

te_cl := du_cli
te_cl”.nu := nung
te_cl”*.ad := rr_tt}
pt = 13
end;
rr_tt = rr_tt”".nex_rj
until rr_tt = nily
te_cl”.next := nils
" tail_cc := te_cl;
pt :=23%

end}

procedure save,data_cosﬁ(var pt

begin

s_data_c(pt
new .(duc_c)
if nun <>1

if hec_c
else tec_c*

du

tec_c =
tec_c”.nu ¢
tec_c‘.M;t
tec_c™.t ¢

tec_c™.S_¢t

tec_c”.C ¢

tec_c”.next
ta_c 1= tec
nun = nun

byteéivar nun :

= du

e

wordi

var cost,max.k,dv ¢ realj

var tail_cc

sMun,tail_cc)l;
L3
1]

then tec_c ¢

nil then hec_c

.next := duc_c
c_ci
= nung
¢= maxsi
max - dvj
t= max - ki
cost}
t= nily
. C}

e

dtc_civer ta_c

datc_c)
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end}

procedure check_dib(var dv trealimax,first & real)
var ff,maxlyfirstl,sum : realj
past ¢ booleant

begin

check_next_max(past)}

if not(past) then

begin
if first < dv then dv 1= first;
end
else ’
if dv > first then
begin
sum = firsts
ff ¢= dv - first;
repest
max! := max! - firstly

div_max_sub{maxi,firstl)i
if firstl > 0 then
begin
sum $= sum + firstl;
if sum < dv then

hggin

line_nmext_max(maxl,firstl);
check_next_max(past);
if nmot(past) then
begin
if firstl < ff then
ff = firstli

end



else
begin
if firstl < ff then
ff 1= ff - firstl
else past := false}
end;

end
else past := false;

end

else past = falsey

until not(pest)§ .

dv t= sum + ff ~ firstl}

>

ends

end

function pro3_check(var
var
var
var
var
var sos,sm,dv,k ¢ real}
nax ¢ word}
c_d_max ¢ booleanj

begin

‘Pypt ¢ byte;

nix,nun : word;
cost,reduce,T,max,first ¢ realj
tai1~sr: dt_sivar tail_cc : dtc_c;

ta_c ¢ datc_c) ¢ booleang

pro3_check t= false}

sum_of_smallest(sos)}

min_d_smallest(sm)}

dv := sm}

if (first > O)and(sm > 0) then

check_div(av,max.first);
k = dvi
if (ch <>#65)and(ch <>#397) then

begin



if T >= dv then T = T - dv
else begin dv := T; T i= 03 end;
end;
if dv <> 0 then
begin
cost := cost + dv¥sosi

reduce := reduce + dv}

save_data_cost(pt,nun,cost,mex,k,dv,tail_cc,ta_c)li

div_crash(dv)y
sum_dur_crash;
cut_paths_datel;
che_sum_dur_crashj
new_sum_duration
max_sum(max);
line_max(nax,max);
ddv_max_suﬂ(max,first):
line_next_max(max,first)}
che_div_max(c_d_max) ;

end}

if not(c_d_max)or(dv = 0) then

begin 2
pro3d_check = truej
Complete = true;

7
save_dsta_sum{pt);

if (T = 0)and(ch <>#65);£d(ch <>#97)then
begin
proé;check := true;
save_data_sum(pt);

end

end} -



end;

procedure process_crash{(var p,pt : byte;
var nix,nun : wordj
var cost,reduce,T,max,first i realj
var tail_s ™ dt_sjvear tail_cc : dtc_cji
var ta_c ¢ dstc_c)i
var pr,rr,rrr ¢ bytes
onn ¢ liptrt;
fst ¢ realy
begin

repest

new(duml)
if on = nil then

begin

end
else
begin
lin*.Nexw = duml;
1in := duml;
lin*.Prew := predj
end;

W
e
g

2

. pred



sv)
o

end}
unt il prol_check({,;r,rrr,onn.Fst):
until proZ_check; /
until pro3_check !

(p,pt.nix.nun,cost,reduce.WJmax.first.tail_s,tail_cc,ta_c):

end

ey e oae
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fnicli_2.inc}
procedure winprocd;

s ml =504 m2 = 75; m3 =803

const m
n =13 nl = 20y n2 = 21y n3 =234

var h ¢ byte;

n4

243

b3,b4,b8,ba,bb,bc,c0,c3,c4,cB,c9,cd,db,d9 ¢ char;

begin
b3 := chr(179); b4 = chr(180);
ba := chr(186); bb t= chr(187)3
c0 ¢= chr(192)s c¢3 := chr(185);
cB = chr(200); c9 := chr(201):

d5 := chr(213); d3 := chr(217);
gotoxy (p,n): write (db)s
gotoxy (m,ni); write (c3);
gotoxy (m,nd); write (c0);
gotoxy (ml,AZ): write (£8);
gotoxy (ml,n3); write (CB)}
dgotoxy (m3,n}3 write (b8);
gotoxy (m3,nl); write (bd);
gotoxy (m3,nd); write (d9);
gotoxy (m2,n2); write (bh);
gotoxy (m2,n3d)s write (bc)i
for h := m+l to m3-1 do
begin
gotoxy (h,n)j write (cd)y
gotoxy (hy,nl){ write (cd);
gotoxy (h,n4){ write (cd);
end;
for h ¢= ml+l to m2-1 do
begin
gotoxy (h,pZ); write (cd);
gotoxy (hyn3); write (cd);

end;

b8
be
cé
cd

i

o CL YUY 7 WY Sy 0
{] 1] n n

i

O

chr(184);
chr(iBB);
chr(186);
chr(205);
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for h = n+! to nl-1 do
begin
gotoxy (m,h)$ write (b3)-«

gotoxy (m3,h); write (b3);

end;

[

for h ¢= nl+l to n4-1 do
begin
gatoxy (m,h)j write (b3);
gotoxy (m3,h){ write (h3); .

end;

for h ¢t= n2+!1 to n3-1 do

P

begin
gotoxy (ml,h)$ write (balje
gotoxy (m2,h); write (ba)} s
end; ‘
end: . ‘ i )

procedure screen_pathsi(var yly : byte);

begin ;
yily 3= vy;
gotoxy (xx,yly)y highvideo; )
write
(! - ¥ % Paths of thisiProject ¥ ¥

normvideos

end}

{
procedure disppaths(x_Jj ¢ wordjvar yly,kn.k,pat ¢ byte;

var qun ¢ deta_liptrt);

var kk.kkn ¢ charg
004jJ ¢ byte; ‘
stopl,stop2,stopd ¢ boolean;
s : strings

begin



a4}
e

screen_pathsl(yly)s

if pat = 0 then
begin
run = start;
k ¢+= 65; kn = 643 kkn := char(kn);
end
else run = qunj
yly 1= yly +13
repeat
if pat <> 6 then
begin
gotoxy (xx,yly)s
if kn = 64 then
bBegin
kk ¢= cher(k){ write (kk,' ')
end
glse
begin
kkn := cher(kn); kk := char(k);
write (kkn,kk,' ')3
end;
end
else begin pat := 0; gotoxy (xx+3,yly); end;
stopl := falsej stop2 := false; stopd := falsey oo :=0;
repest
tem! ¢= prun”®.d_addr;
str(teml*.filrec.il,s5); jj := length(s);
co := oo + jj + 1
if oo >= 60 then
éegin
' yily 1= yly + 13

if yly =18 then stop3d := true

else bedin gotoxy (xx+3,yly): oo = jj +1; end;
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end;
if not{stopd) then
begin
writettemt”.filrec.il,'-"');
if temi~.filrec.3l=x_j then write(teml~.filrec,jl);
if run®.d_next = nil then stopl = true;
run := run”.d_nexti
qun := runj
end:
until (temi~.filrec.j! = x_jlor(stopd); .
k t= k +13 yly = yly +1;
if yiy >=18 then stop2 := true;
if k =81 th;n begin kn t= kn +1; k := 65§ end;
until (stopl)or(stop2);
if stop3 then begin pat := 6; kn := ord(kkn); k := ord(kk); end
else

if (not(stopl))and(stop2) then pst :=1

else
begin
pat =23
if yly > 11 then pat (= 5; . ~
end;

end;

procedure screen_paths2(var yly ¢ byte);
var x2x,y2y,h ¢ byte}
begin
if yly <>y then
begin
y2y = yly;
for h := 2 to 79 do
begin gotoxy ¢(h,y2y): write (chr(196)); end}

end



else y2y := yly -1;
gotoxy (xx,y2y+1); highvideo;
write

¢! Normal
goboxy (xx,y2y+2);
write '

¢ Path Sum-Duration
normvideos
fer h t= 5§ Lo 76 do

begin gotoxy (h,y2y+3); write (chr(196))§ end;
yly = y2y +43

end;

procedure path_sum_d(var yly,ln,l,past ¢ byteisvar woin : dt_s);
const ap = 28%
var poin ¢ dt_s}
kkskkn ¢ charg
ssil,s82,h ¢ byte; )
st.opl,stop2 : booleanj
mml,am2 : realy
51,82 ¢ string;
begin
if (pat = 2)or(pat =4) then

begin

if (pat =4) then
bedin
for h 1= 2 to 19 do
begin gotoxy(2,h); write (' ':78); end;
yly = yji
ends

end

Remain ')}

Sum-Duration')l;
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else
begin _
poin = woing
yly &= yji
end;

screén_paths2(yly);

stopl := falsei stop2 := false;
repeat ‘
if In = 64 then
begin

kk ¢= char(l);

gotoxy (13,yly)s write (kk);

end
else
g hegin
kkn := char(in); kk := char(l)
gotoxy (12,ylyl):=rite (kkn,kk):
end}

mml := poin®.ds!} mm2 = poin®.ds2;
str (mmi:2,51); ssl t= length (si)}
str (mm2:2,52)% s82 ¢= length (s2)%

gotoxy (41-ssl,yly)i write (poin®.dsltssl1:2);

gotoxy (70-ss52,yly)s write (poin~.ds2:s52:2);

1 s= 1 +13 yly = yly +1¢
poin ¢= poin”.next; woin := poing
if poin = nil then stopl := true;
if yly =18 then stop2 := truej
if 1 =81 then begin In := }n +13 1
until (stopll)or{stop2) N
if not(stoplland(stop2) then pat :=3
else pat =03

end;

end;
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procedure dispdata_paths(x_j ¢ wordivar doc,pat,ylyckn,k,1In,1 ¢ byte;
var qun : data_liptrtjvar wion ¢ dt_s; N
var T,reduce ¢ resl);
var z1,z2 ¢ words -
mml ¢ resl}
h,tt ¢ bytej
5 ¢ strings

begin

for h t= 2 to 18 do -
begin gotoxy(2,h); write (' ':78); end;
for h := 21 to 23 do
begin
gotoxy (2,h); write(' '148);

ends
if (pst = 0)or(past =1) then disppaths(x_j,ylys+kn,k,pat,qun);
if. (pat = 2)or{pat =3)or(pat =4) then psth_sum_d{(yly,ln,]1,pat,wion);

mml = reduce; str(mmii:2,s5); tt := length(s);
gotoxy(9,21); write ('REDUCED TIME = ',reduce:tt:2);
gotoxy(2,22)}

if pet = 0 then

write (' ':5,chr(27),'~ Cost ',' ':7,.!Reducer -',chr(26))

else write

(' '+2,chr(27),'- Cost '.chr(25),' Continue Reducer -',chr(26));
gotoxy (2,23);

write ('F5-Print F9-New Solution F10-CPM Result Esc-Exit');

z1 :1=a+423 z2 :=b+3§ x1 =13}

read_p(z1,2z2,T,Exit_p);

gotoxy (51,b+3); write (' ':23);

if (ch =#80)snd(funckeyland(pat =5) then pat := 4

else

if (ch =#B0)and(funckey)and((pat =1)or(pat =3)or(pat =6)}). then

pat (= pat
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end;

procedure screen_reducer; R
var h 3 bytes
begin
gotoxy (xx,y)s highvideo;
write (' Activity Cost Slope Normal
gotoxy (xx,y+1)} . )
write (' (i,3) ) (Cc—Cn{/(Dn—Dc) Dn-Dc
normvideo;
for h := 3 to 78 do
begin gotoxy (h,y+2); write (chr(186)); end;

end;

procedure dispreducer(var cot‘: bytejvar yate : ppnt);
var jj,yly ¢ bytes .
mmi ¢ waord;
mmi ¢ real;
5 3 string;
stopl,stop2 ¢ boolean
begin
screen_reducer:
if oot = 0 then
begin
r_rate := h_rate}
end
else r_rate := ysate}
yly =y +3;
stopl := felsey stop2 := false;
repeat
mmi := r_rate”.pro.i4;

str (mmi.s)y jJ ¢= length(s)i

Remain')}

DPn-Dc

")



gotoxy (10-33.yly)y¢

write ('('yr_rate”.pro.i4,',',r_rate”.pro.jé4,"'>)'l;

mml := r_rsate”.pro.R4;

str (mmit2,s8)t jj := lendth(s);

gotoxy (33-jj.,yly); write (r_rate”.pro.R4:3jt2);

mml := r_rate”.pro.D4;

str (mmlt2,s5)}

jJ = length(s)}

gotoxy (52-jj.yly); write (pr_rate”.pro.D4:t3jj:2);

mmnl := r_rate®.pro.B4_13

str (mmi:2,5)% 33

1= length(s)}

gotoxy (71-33,y¥1y)$ write (r_rate”.pro.D4_1:3j:2);

yly = yly +13
r_rate = p_rate®.nex_r;
yate ¢= r_rate;

if r_reate = nil then stopl

+= true

if yly =18 then stop2 := true;

until (stopllor(stop2);

if not(stopl)and(stop2) then cot := 1}

end;

procedure dispdats_reducer(var doc,oct ¢ byte:var yate

var T,reduce ¢

var zl,z2 @
mml ¢
hytt ¢
s ¢ string;
begin )
for h ¢= 2 to 19 do
begin gotoxy(2,h)} write ('
for h := 21 to 23 do

begin

'+78)

real);

end

gotoxy (2,h); write(' ':48);

end;

°
.

ppnt
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dispreducer(oot,yate);

mml ¢= reduce; str(mml:2,s); tt := length(s);

gotoxy(9,21); write ('REDUCED TIME = *,reducestii2);
gotoxy(2,22);

if oot = 0 then write (' *:4,chr(27),'~ Paths')

else write (' ':4,chr(27),'- Paths t,chr(25),' Continue');
gotoxy (2,23)%

write ('F5~Print F9-New Solution F10-CPM Result Esc-Exit')j
z1 :=a+42; z2 :=b+33 x1 :=13 doc := 2%
read_p(z!1,z2,T,Exit_p);

gotoxy (51,b+3)s write (' '$23)3

if (ch =#80)and(funckey)and{oot =1) then oot ¢= oot

else oot = 0%

endj.

procedure screen_cost;
ver h ¢ bytes
begin .
gotoxy (xxsy){ highvideoy
write
(* Nao., - Reduced')
gotoxy (xx,y+1);
write
('reduce Tm <= T (= ™ CL(T) Activity');
naormvideo; '
for h t= 3 to 78 do
begin gotoxy (h,y+2); write (chr(1396)); end;

end}

procedure dispcost(var ttc ¢ bytejvdr coss ¢ datc_civar spp ¢ dtc_c)j
var jjyyly,oo.pp ¢ word;
mmi ¢ word;

mmi ¢ reals



h_y : ppnt;
s ¢ string;
stopl,slop2 ¢ booleans
begin
if ttc = 0 then
begin
] tec_c !~ hec_c}

te_cl := he_clj

co = 03

end

else

begin
te_cl $= app3 )
ttec_c := coss; y
if tec_c = nil then oo := 1
else if te_cl”.fiu = tec_c”.nu then oo := 2

else oo = 3%
end;

yly 1=y +3;
stopl t= false; stop2 := falses
¥ repest
if (oo <> 1)and(oo o 3 then
begin

mmi = tec_c”*.nu}
str (mmi,s) JJ = length(s)}
gotoxy (B-4j,yly): write (tec_c”.nusjjls
mml = tec_c”.S_%¢
str (mml:2,s5)) jj ¢= length(s)}
gotoxy (20-35.yly); write (tec_c‘.S_t:ijZ):
mml = tec_c”.t;
str {(mml:2,5); jj ¢= length(s);
goboxy (32-j3:ylyl)s write (tec_c™.b83je2)s

mml ¢= tec_c”.M_U3
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str (mm1:2,s5); jj := lengthi(s);

gotoxy (45-jj,yly);: write (tec_c .M _t:3jji2);
mml = tec_c*.C}

str (mml:2,s5)) j3 ¢= length(s);

gotoxy (61-j3,yly)s write (tec_c”.Ct3jt2);

tec_c := tec_c”.next}

vy .pro.id;
str (mmi,s)} Jjj t= length(s)}
gotoxy (7T1-33:syly)s
write ('(',h_y®.pro.,id,','vh_y*.pro.jéd,"')"'l)s
yly = yly +1;
te_cl ¢= te_cl”.next}
app ¢= te_cli
if tec_c = nil then oo = 1
else if tec_c”.nu = te_cl”.nu then co = 2
else oo ¢= 3 y;
if te_ct = nil then staopl := true;
if yly =18 then staop2 := true;
until (stopl)or(stop2);:
if not{stoplland(stop2) then £tc 1= 1
else ttc =04

end}

procedure dispdata_cost{var doc,ttc ¢ bytejvar coss : datc_c;
var spp ¢ dtc_civer T,reduce ¢ real)
var z1,z2 t word;
mml ¢ real}s
h,tt @ -byte;
s ¢ strings

begin



for h := 2 ta 15 do

begin gotoxy(2,h); write (' ':7B); end:
for h 1= 21 Lo 23 do

begin

dgotoxy (2,h)} write(' ':48);

end;
screen_cost;
if hec_c <> nil then dispcost(itc.coss.app);
wml ¢= reduce} str(mmli:2,s); tt := length(s)}
gotoxy(9,21): write ('REDUCED TIME = ',reduce:tts2):
gotoxy(2,22)
if ttc = 0 then write (' ':22,'Paths -',chr(26))
élse write (' '$15,chr(25),' Continue Psths -',chr(26));
gotoxy (2,23)%
write ('F5-Print F9-New Solution F10-CPM Result Esc-Exit')j
z1 :=B+42; zé ¢+=h+3; x1° =13 doc :=3;
read_p(zl,z2,T,Exit_p)
gotoxy (51,h+43)§ write (' ':23)%
if (ch =#B0)and(funckeyland(ttc =1) then ttc 1= ttc
else ttc 1= 03 /

end;

procedure proc_dastal_2;}
var temt ¢ pntrt;
r_rat ¢ ppnts
begin )
r_rat := H_rate;
rapest
temt ¢~ r_rat*.ad2}
temt~.filrec.Dnl =
temt”~,filrec.Bbnl - r_rat”.pro.D4_2 + r_rat”*.pro.D4_1;

r_ret*.pro.D4_2 := r_rat*.pro.f4_1;

r_rat ¢= r_ret”.nex_r}



until r_rat = nilj; ’ -

end;

procedure print_data?2;
const_ xp = 14;

var poin ¢ Ptrt;
nrt ¢ prts
s5 § byte}
m ¢ words
mml ¢ resl:
5 ¢ string}

begin

writeln (1st)}

writeln (lst); writeln (lst); writeln (1st)g

writeln (lst,' ':5,'% ¥ TIME REDUCTION DATA ¥ %');
writeln (1st,' 'sxp-12,
writeln (lst,' ':xp+6,
! Node Normal Crash ')j
writeln  (lst,' ':ixp-10,
*Activity No. Begin End Duration Cost Duraetion Cogt ')

writeln (lst,' 'tsxp-12,

poin ¢= firs

act_no := 1

repeat
m = aég_no4 str (m,s); s5 $= length(s);
write (lst,' 'txp-4-ss,act_no);

point.filr.i2}

o
Ll

str (m,s5)} ss := length(s);

write (lst,' 't13-ss,poin*.filr.i2:s8)}
m = poin”.filr. j2;
str (m,s)3 s5 := length(s);

write (lst,' 't7-ss,poin~.filr.j2:ss)}
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nrt ¢= poin”®.,add0s

mml ¢= nev”.filre.n03
str (mml:2,8)5 55 := length(s);
write (lst,' ':12-ss,nrt”.filre.Dnlissi2)}
mm! ¢= poin”.file.Cn2;
str (mml:2,5)} 58 := lensth(s)}
write (lst,' ‘':12-ss,poin”.filr.Cn2:tss5:2)}}
mmi $= poin®.filr.Dc2;
str (mml1t2,8)¢ s5 $¢= length(s)}
write (lst,' 'it8-ss,poin”.filr.Dc2:s6:2);
mm! ¢= poin”.filr.Cc2;
str (mml:2,5)} ss ¢= length(s)}
writeln (lst,*' ':112-ss,poin®.filr.Cc2:s55:2)%
act._no := act_no +1;
poin ¢= poin~.nex

until poin = nils

writeln (1st,' ':xp-12,

writeln (lst): writeln (lst);

end}

procedure print_pathsi(x_j : word);

const xp = 5%

var kn,k,c0,3J ¢ byte;
kkykkn : cher;
s ¢ string}

begin .
writeln (lst); writeln (lst); writeln (lst); write (lst);

writeln (let,' ':5,'¥ ¥ TIME REDUCTION RESULT ¥ %'); -

writeln (lst,' ':xp-3,

' ¥ % Pasths of this Project ¥ % ')

s



endy -

writeln (lIst);
run = starty k := 65; kn := 64
repest
if kn = 64 then
begin
kk := char{(k); write (1lst,' ‘':xp-1,kk,
end
else
begin
kkn $= char(kn): kk := char(k);
write (lst,*' 'txp-t,kkn.kk,' 's1};
end}
oo := 0;
repeag
teml := prun”.d_addrs
striteml”*.filrec.il,s8)y 3j := length(s);
co := 00 + 3§ + 1
if oo >= 60 then
begin
writeln (lst)i
write (lst,' *ixp+2)}
00 = 3j + 1%
end}
write(lst,temti*.filrec.il,'-")}
if teml~.filrec.jl=x_Jj then
writeln(lst,teml‘.filrec.jl);
run $= run”.d_next;
until temi~.filrec.jl! = x_J;
k := k +13 .
if k =91 then begin kn := kn +1; k := 65; end;

until run = nily
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procedure print_paths2;
const xp =5%
var poin ¢ dt_s;
kk,kkn ¢ char;
ssl,ss2,1In,1 ¢ byte;
mml,mm2 ¢ resal:
s1,82 ¢ string;
begin
writeln (lst);

writeln (1lst,' ':xp-3,

writeln (lst,’ '1Xp-2,

' ; Normal Remain ')
writeln (lst,' ‘*ixp-2, .

' Path Sum;Duration Sum-Duration');

writeln (lst,' '"ixp-3,

repeat
if In = 64 then
begin
kk := char(l); write (lst,' ':xp+7,kk):

end
else
begin
kkn := char{ln); kk := char(l);
write (lst,' ':xp+6,kkn,kk); :
end;

mml := poin®.dsl; mm2 := poin”~.ds2;
str (mml1:2,s81); ss81 := length (s1)}
str (mm2:2,52)% 552 $= length (s52)}

write (lst,' ':127-s6l,poin”,dslissl:2);
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writeln (1st,' ':2B-s82,poin~.ds2¢s582:2)}

1 1= 1 +14

pain := poin”.next;

if 1 =91 then begin In = In +1; 1 := 65 end;
unt il poin = nilj

"writeln (lst,' ':ixp-3,

procedure print_reducer;
const xp = 53
var jj.,s5 ¢ byte;

mmi,mmj : word;

mm! ¢ realg

s ¢ string;
begin

writein (lst); writeln (lst);

writeln (lst,' 'ixp-3,

writeln (lst,' 'ixp-1,

' Activity y Cost Slope Normal Remsin')}
writeln (lst,' ‘'sxp-1,
! (i,3) (Cc-Cn)/(Dn-Dc) Dn-Dc Dn-Dc ');

writeln (lst,' ':xp-3,

r_rate ¢= h_rate;
repest
mmi := r_rate”.pro.i4; mmj ¢= r_rate”.pro.Jj4;
str (mmi,s): jj := length(s);
str (mmj,s); s5 := length(s)};
write (lst,' ':9-3j,'(',r_rate”.pro.id,',',r_rate”.pro.j4,'’');
mml := r_rate”.pro.R4;

[3

str (mm1:2,s5)) jj := length(s);
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write (lst,' ':120-ss-jj,r_.rate”.pro.R4:3j:2);

mnl := r_rate”.pro.D4;

str (mml:2,8)7 jj ¢= length(s)}

write (1lst,' ':19-3j,r_rate”.pro.D4:3j3:2);

mml := r_rate~.pro.D4_1;

str (mml1:2,8)% jj ¢= length(sl}i

writeln (1st,’ '119-jj.r_rate”.pro.D4_1:35:2)3%

r_rate := r_rate”.nex_r;

until r_rate = nil;

writeln (lst,' 'ixp-3,

procedure print_cost;
const xp = 5%
var jJ.«yly ¢ byte; #
mmi ¢ word;
mml 3 realj
h_y : ppnt;
s ¢ string;
begin
if hec_c <> mil ?hen
begin

writeln (lst); writeln (lst);

writeln (lst,' ‘':xp-3,
writeln (lst,*' ‘':xp-1,
' No.
writeln (lst,' 'txp-1,
‘reduce Tm <= T <= T™

writeln (lst,' ‘':xp-3,

ttec_c t= hec_cj

C(T)
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mmi = tec_c”.nuj
str (mmi,s)y jj := lehgth(s);
write (lst,* *:7-jjstec_c”.nuijjli
mml ¥ tec;c‘.S_t;
str (mml:é,s); 33 += length(s);
write (lst,'-':12*jj.tec_c“.8_t:jj:2);
mml ¢= tec_c”.t;
str (mmi:2¢5)% jj := lengthis);
write (lst,' ':12-jj,tec_cr.t13js2)s
mml := tec_c”.M_t;
str (mmi:2,s5)y Jj := length(s);
write (lst,’ v$13~-3i,tec_ct .M _te13je2);
mml ¢< tec_c”.C;
str (mml:2,8); 3j ¢= length(s);
write (lst,' ':16-jj,tec_c”.C:jjs2);
tec_c = tec_c”.next}
end;
h_y ¢= te_cl”.ad;
mmi = h_y~.pro.i4;
str (mmi,s)y jj ¢= length(s);
writeln (lst,' ':IO—jj,'('.h_y“.pro.i4,','.h_y‘.pro.jﬂ.
te_cl := te_cl”.nexti
if ((tec_c = nil)and(te_cl <> mnil)) or
((tec_c”.nu <> te_ci”.nu)) then
begin
repest
h.y 3= te_cl”.ad;
mai ¢= h_y*.pro.id;
str (mmi,s)} 5j 1= length(s)i

wpriteln (1st,' '$70-33,

I)');
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"(hoyt.pro.id, ', 'y hoyt.pro. g4, ') )
te_cl = te_cl”.next;
until (Le_c! = nil)er((tec_c”.nu = te_cl~.nul));
end;
until te_cl = nil}
end;

writeln (Ist,' 'ixp-3,

procedure print_p2(x_j ¢ word)}
begin
print_pathsi(x_j);
print_paths2;
print_reducer
print_cost}

end}

procedure print2{(x_j ¢ word)}
var h : bytes
begin : Y
for h = 21 to 23 do
begin
gotoxy (2,h); write(' ':48};
end
highvideos .
gotoxy (2,B)3 write(' ¥ Print ¥ ')
gotoxy (2,21)3 write('F5-CPM. Dats F6-CPM. Result'):
gotoxy (2,22); write('F7-Time Reduction Data select ;>');,
gotoxy (2,23)3 write('FB-Time Reduction Result -Esc-Exit From Print'):
normvideo}
repeat,

gotoxy (a+42,b+3)¢ read_key{(ch):

-
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if (ch =#63) and (funckey) then print_datal
else if (ch =#64) and {funckey) thén
begin proc_datal_23 processl_2(x_j)s print_pl; end
else if (ch =#65) and (funckey) then print_dstae2
else if (ch =#66) and (funckey) then print_p2(x_j);
until (ch =#27) and not(funckey);

ends

procedure pro_disp2_1(var x_Jj ¢ word);
begin
clrscr;
no := 13
act_mno = 13
winprocls
proc_datal_2;
processi_2(x_j)}
dispprocl?
clrscrg
winproc?2s

end;

procedure process2_2(x_J ¢ word;var max,first,cost,reduce ¢ real;
var nix,nun ! wordjvar p,pt,doc,pst,oot,ttc ¢ byte);
var c_d_max : boolean}
begin
clrscry
winproc2;
Complete := faslse; Exit_p $= falsey
cost 1= 0} reduce := 0
proc_data?2}
paths_of_datal(x_jJ;
paths_of_data2(x_j)s

'sum_of_duration(x_jl;



end}
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sum_dur_crashj
che_sum_dur_crash;
copy_sum_crash;
max_sum(max)}
div_mex_sub{max,first)
line_max(nix,max)}
line_next_max{max,first};
pt ¢= 13 p := l; nun = 13
h_s ¢= nily hec_c := Pil; he_c! t= nil
save_data_sum(pt);
che_div_max{c_d_max)

if not(c_d_max) then Complete := true:

procedure creat_old_project(a ¢ byte)

begin

if 8 = 0 then
begin
while head <> nil do
begin tem := head; head := head”.next; dispose(tem); end:
while fir <> nil do
begfn te $= firs fir.:= fir®.nex; dispose(te); end;
end; ‘¢
while headl <> nil do \
begin tem! := headl; headl := head!”.next; dispose(teml); end:
while one <> nil do

begin linet := one; one := one”.Nextvi dispose(linet); end;

‘'while start <> nil do

begin run := startj start ¢= stert”.d_next; dispose(run); end;
while h_rate <> nil do

begin r_rate := h_rate; h_rate := h_rate”.nex_r; dispose(r_rste);
while be <> nil do

begin ma $= bej be 1= be”.next_1; dispouse(mal; end;

end;
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while s_sum <> nil do
begin r_sum = s_sumj S_sum ¥ &_SuUm”.nex_sum; dispose{r_sum)} end;
while s_m <> nil do
begin r_m := s_mj s_m ¢= s_m~.next_m; diépose(r_m); end;
while on <> nil do
begin lin := onj on := on".Nexw; dispose(lin); end}
while c_on <> nil do
begin c_li := c_oni c_on := c_on".Next_cj dispose(cﬁl%)g ends
while n_on <> nil do
begin n_11 ¢= n_on; n_on = n_on“.Ne;t_n: dispose(n_1i);{ end;
while h_s <> nil deo
begin t_s ¢= h_s; h_s := h_s”.next; dispose(t_s):; end;
while he_cl <> mil do
begin te_cl := he_cly he_cl := he_cl”.next; dispose(te_cl); end} -
while hec_c <> nil do
begin tec_c := hec_c} ‘hec_c := hec_c”.rext; disposeltec_c)j end;
while sum_n <> =nil do ¥
begin run_n $= sum_n} sum_n $= sum_n".next_n} dispose(run_n){ end}
end}
procedure new_process(x_Jj : wordjvar max,first,cost,reduce : real;
var nix,nun : wordjvar p,pt,doc,pat,occt,ttc ¢ bytel;
var 8 ¢ hyte: )
begin
a 1= 13
creat_old_project(al;
proc_datal}
processz_Z(x_j.max.first.cost,reduce.nix.nun.p,pt.doc.pat,oot,ttc);
endi
procedure processZ!l(x_j s word)s
var z1,z2 ¢ words

max,first,T,cost,reduce ¢ realj



[
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nix,nun ¢ words
p,pt,doc,pat,oot,tte,yly,kn,k,in, 1 ¢ bytes
qun ¢ data_liptrt;
wion ¢ dt_s;
vate 3 ppnt;
tail_s : dt_s;
tail_cc,app ¢ dtc_cs
te_cycoss ¢ dstc_cs
begin
doc := 1§ oot := 03 pat := 03 ttc :=0; .
process2_2(x_j,max,first,cost,reduce,nix,nun,p,pt,doc,pat,ooct,ttc);
repeat
if ( ¢ ((ch =#75)and(doc =2))or((ch =#77)and(doc =3)) )
and(funckey) Jor(doc =1) then
dispdata_paths
(x_j,ddb.pat.yiy,kn,k,ln,l,qun;wion,T,reduce):
if (ch =#77)and{funckey)or(doc =2) then
dispdats_reducgr(doc.oot,yate,T,reduce):
if ((ch =#79)and(funckeyl)and(doc <>2))or(dcc =3) then
dispdata_cnst(QDc.ttc.coss.app.T,reduce);
if (ch =#63)and(funckey) then print2(x_j);
if (ch =#67)and{(funckey) then
TIew_process
(x_Jj,max,first,cost,reduce,nix,nun,p,pt,doc,pst,oot,ttc)
else
w‘—iz‘:'(c;h =#68)and(funckey) then pro_disp2_1{(x_Jj)
else
if not(Exit_p) and not(Complete) and
( (ch <O>#27) and not(funckey)) then
process_crash
(p,ptynix,nun,cost,reduce,T,max,first,tatl_s,tsil_cc,ta_c);
unt.il Exit_p or ((ch =#53%)and(funckey));

)

end}
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procedure save_data(var fi ¢ fitype)li
begin
rewrite (fi);
tem $= head;
while tem <> nil do
begin
write (fi,tem;.filre);
tem := tem”.next;
end;
clase (fi)}

end;

procedure save_da_ta(var fil ¢ fi_type);
begin \ -
rewrite (fil);
te 1= firy
while te <> nil do
begin
write (fil,te~.filr);
te ¢= te”.nex;
end;
¢lose (fil)j '

ends

procedure current_project(var fi ¢ fitypejvar fil ¢ fi_type)l;
begin

clrscry

no = 13
: act_no := 13

dataly

save_data(fi)s

if not(Exit_p) then
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processi_1{(x_j);
if not(Exit_p) then
begin
clrscr}
no = 1j
act_no = 13
data2j
save_da_ta(fil);
if not(Exip_p) then
begin
elrscry
no := 13
act_no = 1}
process2_1(x_J)}
end}
end};
end}

end; >

procedure not_found(s 3 stringl:
const u = 2B i= 103 ’ "
begin
clrscri
windowO3
gotoxy (u,i)} write ¢('FILE NOT FOUND');
gotoxy (u,i+2); write ('NO MASTER FILENAME ==> ',5)}
gotoxy (u,i+3); write ('CHECK YOUR DATA DISK WHEN READY');
got.oxy (u,i+5)3 write ('PRESS ANY KEY TO CONTIRUE ')3

ch ¢= readkey}
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end;:

procedure edit_filname(s : string);
const u = 28; i= 103
begin

clrscry

window03

gotoxy (u,ids write ('ERROR')3

gotoxy (u,i+2)3 write ('INVALID FILENAME ==> ',s)}
gotoxy (u,i+3); write ('PLEASE CHANGE YOUR FILENAME');
gotoxy {(u,i+5); write ('PRESS ANY KEY TO CONTINUE ')3
ch := readkey;

end;

2
procedure continue_project(st : string);
const u = 28% i= 10}

var finsme,filname,s2,s3 ¢ string;

fi ¢ fitype;
fil ¢ fi_type;}
begin
s2 := '.cpm'; finame := concat(sl,s2);
assign (fi,finamel;
{$i-} reset(fi); {$i+}
if ioresult = 0 then
begin
s3 = '.ctr'y filname := concat(sl,s3);
assign (fil,filname)} close(fi)}
8 ¢:= 1; creat_old_project(al;
current_project(fi,fil)s
end
else not_found(s1);

end:



grocedure new_project(var sl ¢ string);
const u = 283 i= 103 ~
var finame,filname,s2,53,54 ¢ strings
a,uu ¢ byte;
fi ¢ fitype;
fil ¢ fi_type;
begin )
g8 :+= 03 crest_old_projectf{al;
dgotoxy (u,i+8); write ( "MASTER FILENAME : ')3%
readln(s4): uu ¢= length(s4); s2 := '.cpm'j
if uu > 8 then s4 := copy(sd,1,8);
finame := concat(sd4d,s52)}
assign (fi,finame);
{$i-} rewrite(fil; {$i+}
if ioresult = 0 then
begin
sl 1= s4; 83 1= '.ctr's
filneme := concatis4,63)}
assign (fil,fiinemel;
current_project(fi,fil)s
end
else edit_filname(sd)

end}

procedure load_data(var fi @ fitypels
begin
while not eof(fi) do
begin
new(dummy) ;
if head = nil then head :=.dummy
else tem”.next := dummy;

ten = dumny: ™~
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readt(fi,tem*.filre);
ends
tem”.next = nil;

end

procedure load_da_ta{var fit : fi_type);
begin
while not eof(fit) do
begin
new(dum?
if fir = nil then fir = dum
else te”.nex := dumj
te (= dumg
read(fit,te”.filr);

ends

nils

te”.nex

end;

procedure place_data}
begin
te 1= fir; tem := head;
while (te <> nillend(tem<>nil) do
begin :
i ¢= ter.filr.i2y § 1= te?.filr.j2s
while ((tem".filre.i0 C i) or
- ((tem”.filre.i0 = i)and(tem".filre.jo < j)))
end (tem”.next <> nil) do tem := tem”.next}
if (tem”.filre.i0 = i)and(tem”.filre.j0 = j) then
te*.add0 := tem;
te t= te”./nex;
end}

end}
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procedure edit_project(var sl : string);

const u = 283 i= 103

var finame,filname,s52,53,64 ¢ stringj;

fi ¢+ fitype;
fil ¢ fi_types

begin

gotoxy (u,i+8)i write ('MASTER FILENAME : ')

readln (s4); vu := "length(s4)§ 52 1=
if vu > 8 then 54 := copy(s4,1,8);
finame := concat(s4,s2)}
assign (fi,finame);
{$i-} reset(fi); {$i+}
if ioresult = 0 then
begin
a8 = 03 crest_old_project(er);
laoad_data(fi)} close (fi)}
s := s4; s3 := '.ctr'y
filname $= concat(sd,s3)}
BSsSigEn (fil,filname);
{$i-3} reset(fil); {($i+]
if ioresult = O-then
bedgin
load_da_ta(fil)j-
place_dates
close (fil)g
end}
current,_project(fi,fil);
end

else not_found(sd);

‘Lepm's

*



procedure select_project;
const u = 303 i = 103
var s1 ¢ string;
begin
sl = *'3
repeat
clrscrg
window(;
gotoxy (u-12,i-2)3%
writeln ('CURRENT PROJECT MASTER FILENAME ==> ",s1);
gotoxy (u-12,i); write ('OPTIONS Sy
gotoxy (u,i)j writeln ('C = CONTINUE CURRENT PROJECT ')

gotoxy (u,i+1); writeln ('N NEW PROJECT CREATED'):

EDIT OLD PROJECT');

gotoxy (u,i+2); writeln ('E
gotoxy (u,i+4); writeln ('@ -=> QUIT TO SYSTEM')}
goboxy (u,i+6)3 writeln ('==> SELECT 29)i
repest
gotoxy (u+i5,i+6); read_key(ch)j
until ((ch =#67)or(ch =#98)or(ch =#78)or{ch =#110)or(ch =#63)or
(ch =#101)ar{ch =#81)or(ch =#113)) &nd not{funckey)s
ch := upcase(ch); gotoxy (u+15,i+6); write(ch)j
if ((ch =#67)or(ch =#99)) and not(funckey) then
cont inue_praoject(sl)
else if ((ch =#7850r(ch =#110)) and not(funckey) then
new_project(sl)
else if ((ch =§69)0r(ch’=#110)) sand not(funckey) then
edit_praject(sl);
until ((ch =#B1)or(ch =#113)) and not(funckey);
clrscr;

end;





