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Software ﬂ1l7azﬂﬁ1inulﬂ1ao Minicomputer
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Supplier 3 Metier Management System
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Name : INTERNET 80S

Supplier Computation Reaserch and Development Ltd
12-15 Dartmouth Street
London SWIM 9BL
United Kingdom

Tel & 01-222-9822
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b o ' &
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Name @ PCC MARK 111

Supplier 3 The Peogram Control Corporation
7120 Hayvenhurst Avenue
Van Nuys, California, 81406
United States of America

Tel & 782-2900

PCC  software LfusumumsianisTasenis  Aufumnafmifiddglung

\Fauduuaenonl¥ graphic Smuddy
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IBM 3031
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Honeywell 6080
Graphics on a digital ¥9n electro static plotter
TR
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Name GC CUE

Supplier G/C Engineers and Consultants (UK) Ltd
CUE System Department
15 Fraser House, London Road
Twickenham, Middlesex
United Kingdom

Tel : 01-891-4383

GC 1uueNULATAS minicomputer mu191w@ uaetﬂuﬁeuu interactive

LSudiuviunToy Gilbert WA Commonwealth (fiSn¥in193engsa)
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Name 1 EASY TRAK/2

Supplier : Planning Control International
Manor House
Leatherhead
Surrey,
United Kingdom

Tel : 0372-37357

EASY TRAK/2 Lﬁ“?vﬁﬁﬂﬂ?iﬂﬂﬂ?Tﬂﬁﬁﬂﬂﬁ (370 PVI 493¢ Irvine,Cal.USA)
f users n Us fould el Hiseam 200 918
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Name : CHELTONIAN PLUS SERIES

Supplier : Cheltonian Ltd
Cheltonian House
Portsmouth Road
Esher
Surrey KT10 9AA
United Kingdom

Tel : 0372-68484

Ei i)

I3
software T1AYTE3 0 30,000 - 65,000 UpUA
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Software ﬁ1Lsagﬂ%1i1un11ﬂsuu1auanuLnsao microcomputer

Name 3 PLANTRAC

Supplier : Computerline Ltd
118 Churse Street
Weybridge
Surrey
United Kingdom

Tel : 97-55757

PLANTRAC Lﬁu microcomputer-based scheduling system ﬁ support
fuingas cp/M o W lduseTemilums MRueFasens o
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Name 3 MICROPLANNER

Supplier Apple Computer (UK) Ltd
Finway Road
Hemel Hempstead
Herts HP2 7PS
United Kingdom

Tel 1 0442-60244
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Name ¢ HORNET 4000

Supplier : Claremont Controls Ltd
Albert House, Rothbury,
Morpeth
Northumberland NEg5 7SR
United Kingdom

Tel : 0669-21081

Hardware
48y MSDOS operating system ‘g 973 RAM 256K 9w I1BM PC ,
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¢ . ¢
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Name @ COMPASS

Supplier Wimpey Group Services Ltd
Hammersmith Grove
London We 7EN
United Kingdom

Tel : 01-748-2000

compass LiusemumedanisTasemssan  Al48uiadas cP/M uFa MSDOS
microcomputer
Hardware
ﬁ o6 L . . n'ﬁ =) &
L uﬁzuunqﬁnu Wimpy microcomputer ntydy CP/M %usa MSDOS  §4N9

Winchester 12 Mb llar dot matrix printer

el ]

Time analysis 1,000 ﬂaué
Resource analysis S00 ﬂaué
Reports generator 450 ﬂauﬁ
Graphics 1,500 ﬂﬁ“é
Microdrive 2,460 taus

é
Wimpey micro 5,450 UDue



118

Name 1 PERTMASTER

Supplier : Abtex Computer Systems Ltd
58 Carden Place
Aberdeen AB1 UP
United Kingdom

Tel 1 0224-647074

1¥fuLnSne CPM war MSDOS @rw1gndulets 2500 Aanssu

{
7181 650 Unue
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Name 13 TARGET TASK

Supplier ¢ Comshare Ltd
32 Great Peter Street
London SWIP 2DP
United Kingdom

Tel : 01-222-5665

TARGET ASK Lﬁun1sd1euwu.n1761uuaquﬂu7eun ﬁgnu1n
Hardware
14fiuLATo9mi crocomputer CPM %58 MSDOS fuiafae 1BM PC

Xerox ICl,Rair,NEC,Apple,Dec,Hewlett-packard,Sirius WAt Super brian

I'4
T8 170 toue
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éﬁan111i SOFTWARE

4 v &
Software fitTsuduil 48 msun1s21ounnInsen19éainalin PERT uae CPM
3 ﬂ. © u a" w o W u‘l o 1
%oiaganauuwuﬁﬂ?uuaauanuTﬂsunsuu arfin s¥aasuadusutius nauud sa0 9 Tag 9ie
lBﬁ (-] 1
(Network) 729TA79n19ud7 it Seaearnnsaiinnseanawald udud Software
' o » v o wdda Y oﬁpo
109 9UTELNALaY Dfesin s Iiudnnig 1fimfiull duda t SUWUA L whosdranslag e
' & ' [ o ' o
T mtuinnautasn auwsntiinlduiuTusunsandr 10y DRIVE & wdr  @wnansen

P v X
Tusunsa Tt Tdanddeded

A > PCPM

& o & 2 -1
PCPM fiafa109 Tusunsy 180 Tusunsadn TITLE uf) arLdng MAIN MENU fo

Main Menu

1) File

2) Normal Listing

3) CPM Project Scheduling
4) PERT Project Scheduling
5) Crash broject

6) Project cost control

7) Quit out

Enter Selection :
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aSune MAIN MENU 1&8e%

v v d 4 & 2 du b d
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¥5afin1g Save File 1§

¥4af 2 Lﬁunwsaaniwﬂowumaoﬁagaﬁenuaﬁauﬁwnwsﬂszuaa
( Normal Listing ) wadfar 19t

v Y o ﬂ o e o )

#tah 3 tHunsdwan diudngfizasTasems  Teeuanswa

(CPM Project Scheduling) N9 MIMABNYN LZuAT Float 6ng 9uare1 Slack
93 s O .' o -3
winunsuans LAwingf Toel49atorasfanssn Tl
(] . } 74

Laf il fumsdng®  femsuanswatiananse
usns ldnmawiiae uaraansisonle
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LURAINTFIU AN Slack ﬂ'\ﬁ'llﬂﬂﬂwﬂﬂa'\ﬂ'\‘iﬂuﬂﬂﬂ‘lé’

MniIR| WALDAN Lﬂu'i’lﬂﬁ L)

v vd o . . - &
"dafh 5 U fadiaen19tin19199TaT 9019 aelinnsuanstunon
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(Crash Project) 129M7 1799 uhaeTunnu Totae (Ban w1 dwIngHan
' ' & v & nelvdwel
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(Project cost control) Lsaqﬂuauﬁnqm ot Tifiasunfusulsennan e
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wyian 7 HasasnisaananTusunss PCPM i lﬁalﬁﬁé A >
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(Quit out)

ANgL8an MENU #ansaiilé 2 mie @
}

- LAanNaRNNY LATMNANSD NS

[ [} &
- (f2u bar cursor Taslfutl keyboard nu@nﬁsﬁuaa Ua7Ne Enter

n5iLRaN MAIN MENU %w818LAY 1

/] /]
wasaniFandol Tusunsusvidng MENU dag feil

Indata Menu

1) Keyboard

2) Load

3) Editor View

4) Quit To Main Menu

Enter Selection :

-J d o |2 o
718N MENU fitguiéiendunsli MAIN MENU
nsliLRon MENU tiag 1
auLﬂunﬂsa%ﬁouﬁuiagansﬁﬂmw1ﬁLiﬁﬁaanwsauaﬂouwu Toams Input 4

¥an19  keyboard iuﬁaLﬁuuﬁuﬁagaqnﬁﬁLs1ﬁaon1ﬁava§1a i Tisvanaws
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Activity Number 1
FULL NAME

SHORT NAME
Optimistic Time (a)
Most Likely Time (m)
Pessimistic Time (b)
NORMAL TIME

NORMAL COST

CRASH TIME

CRASH COST.

BACK NODE

NEXT NODE
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$.00e( 60 character)ieeesssosssnscsssosscosss

3.--.(4Char‘acter‘)o-..-.-.-..o..-.-..-.-.-o

Are you sure ( Y/N/ESC )

v o N o ° dos ve &
nﬂiﬁdmagaazqdnauaﬂﬂe afursmnamunaTaIddmn 14 1ad el

Activity Number

FULL NAME

SHORT NAME

Optimistic

Time (38)

&2 ATUARIIIMINTDIRANT TN Qﬂﬁ1ﬁﬁae?d

ﬁagaLﬂ?aaQu run gaefiutas tHunsuane
L T - -1 -3 ] 2 g

TwzﬁﬂuaﬂuaunanisuLn117uaw1ummuuu

o g d o o & o
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o )

RansTuliuine
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FEANHDNNITODNT LI

o aa 4 o o o

an LﬁawnnaniiuaaLﬂ7a1ﬁtsan§m1un7m

I'4 | o>
S1ATeRene PERT usidhiflu cpM aefaiaan

ﬂ‘ Lh 0 o 8 a‘o [ 1 d
Aldlumgdnifuemin  oumibanaaiud



Most 1likely Time (m)

Pessimistic Time (b)

NORMAL TIME

NORMAL COST

CRASH TIME

CRASH COST

BACK NODE

NEXT NODE

Are You Sure (y/n/Esc)

} 3
L2030 y

| 3
13 L0}

n
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feaY  Esc  u@nediaen1gentAnnig Input winaandy
1Uf MAIN MENU
\fia lddaua 1 41 Taumanudy #oenrafiaenanainduzasms input Faya Tk
o o g U } A g (-] )
nn Enter A0 NLANITUI faeniTfinanain display iwTaly
Are you sure to quit out ? (y/n)
v 1 o
fimoy v TUsungusedu display wN udnegigarLdeauns

‘ p \ o X
Activity 1197 Input 1411Uud) Display %1%en77 Confirm Window ¢eil

‘Confirm Window

TOTAL ACTIVITY feeesssstrstsecstsansentrcesnonnassenrstnassns
ACTIVITY NUMBER Tectensestesensssnesrensaansrsennsatorasesen
FULL NAME L esesccencsassvrssnsssusscnnsrsrrsssnssnsecns
SHORT NAME L et raaasneatsatenestsireritttetaeensranees
Optimistic Time (B) feevissveeossssnossnnssasencsccsonnssossnsns
Most likely Time (M) feeieeesvsoresscsnseresosssssssrssnscnnsnnass
Pess imistic Time (b)fti..ievecoesvonsassncsoressensssssosssnssocss
NORMAL TIME e
NORMAL COST LI T F L
CRASH TIME S T R N Y
CRASH COST 2 I T
BACK NODE T etssersnnnssssacrasnosncessossassnnsesnennn
NEXT NODE T T

<~ =>(Movement) Del(Delete) Enter(Edit) Esc(End-Sure) Ins(Append)
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4 Esc(End-Sure)
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Are you sure to quit out ? (y/n)
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Do you want to save data ? (y/n)
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Name of File to Save
1492 File wiDuuNENA  .DAT Lﬁa1ﬁ§iﬂmﬁu
File #aun Tisunsuaeriniy SAVE TR
unganiinig SAVE dayasilsingdana
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nsfiLRan MENU siag 2

Ladl File maeﬁagaa§u51 A19190%7019 LOAD File 1fan léan Tus

] | 4
UNTNAENINTa File 6okl

Data File Name : TEST.DAT (%auﬂuﬁagaﬁﬁaonﬂs)
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Tusunsuavuansuiieg Confirm Window  I¥8naTeTumauLasns 14e1u
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NORMAL LIST
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5) Quit out
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agetdien (Hunisusnennsne CPM Project Scheduling 919147 1 War M990 2

&
fall
#1 CPM Project Scheduling
Node Name Time ES EF LS LF
#2 CPM Project Scheduling
Node Name TF FF IF

Critical line is ¢

Finish work time is :
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Node Ei Li Slack Critical Line
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Node EO2 AO02

[
fnvoanly MAIN MENU fins Enter
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nsﬁtﬁan MAIN MENU %“y181L3% S
L ) ﬁ‘ (-1 ] uubg
Tusunsuaearanawin dasnrsaeiinisrnsrwmsaly dwdsadol  (Hums
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v v &
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Crash Project Process

Indirect Cost Per Time Unit @

FaldsmamiSuudr Tusunsuaeainin ﬁaanﬁsavgsﬁﬂavnﬁﬂﬂw?a1ﬁ

Do you want to display detail scheduling ? (y/n)

Aoy y Tﬂ?ﬂﬂiuﬁvuﬂﬂﬁmﬁ7ﬁo CPM Project Scheduling ®19190 1

uar 2 uariindnuilenn91s Aa Crash Project ol

Crash Project

Step Crash Ac. Add Cost Di.Cost Time Ind.Cost Total Cost

- gﬂ'o ]
Step & ATernIN19199
Crash Ac. fn ﬁaniiuﬁgnm%o

~ v d A K
Add Cost fa e l4[ef  find )
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Di .Cost fa a1 ldaremens
Time fig M09 L UINGFuA LT
Ind.Cost fa anltaemnedan

) ] ) &
Total Cost @ a1 ldarasamonae

] 7= ‘ o8 [ 3] g
f1 lufinen1s T eae 180 TUsunTuaeus®n91aw1t®1519 Crash Project @sil

Crash Project

Step Crash Ac. Add Cost Di.Cost Time Ind.Cost Total Cost

Less total cost at step

") -1 3 v d a (€ = ¥
w9 TsuNTaaEn1In i an1shacfianins1wusa la

Do you want to print graph ( HERC & EPSON ONLY ) ¢ Y/N )
[ a ¢ . [ " o
DINDINTHUWNT N NO Y Tﬂiunsuquuaaoniﬂqugnaunﬂawuwaa wane Enter

Wait to print graph

nstiLAan MAIN MENU %y18iia% 6

TusunTaaeuansfinn L TuLing

Do you want to print out ( Y/N ),
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AN M.

Tﬂsunsuﬁ1i1un17ﬂ7uu1awaﬁagﬁdﬂﬁu 2 Tusunsa @a

- PCPM.PAS

~ PLE3.PAS

} 4
SouanITnat 1 Jonlne Listing Program #a'luil



Uses Crt,graph,printers

Type
Node_buffer_type_ptr =

Network_Data_Type_Ptr =

Record
Full_Name
Short_Name
a

Network_Data_Type =

m,b

ET,02
ES,LS,EF,LF
Slack
TF,FF, InF
No_Pred
Cost
Nm_Time
Nm_Cost
Ac_Time
Ac_Cost
Cost_Slope
CPM_line
Root_Search
Back

Next
Node_Back
Node_Next

Node_Next_point

end}

Node_buffer_type ‘= precord
Node
Root_search
cross
EET,EAT
EO2,A02
EO, LO
Slack
PERT_line
Back
Next
end;

Process_buffer_type_ptr = “Process_buffer_type;

134

“Node_buffer_type;

“Network_Data_Type;

Stringle60ls
Stringl43;
Real;

Reals

Reals

{ time in PERT & CPM 3}
{ time in PERT 3

{ PERT 3

Reals

{ Slack PERT 1

{ Float CPM 1

Realy
Real;
Integer;
Real;
Reals
Real;
Real;
Real}
Real}
booleans
boolean;
Network_Data_Type_Ptr}
Network_Data_Type_Ptr;
integer;

integer;
node_buffer_type_ptr;

integer;

booleans;

booleans

Real}

Real}

Realy

Reals

booleans
Node_buffer_type_ptrj}
Node_buffer_type_ptr;
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Process_buffer_type = record
Node i integers;
Root_search : boolean;

Back t Process_buffer_type_ptr;
Next : Process_buffer_type_ptr;
Node_Back : integery

Node_Next t integerss

end}

Line_buffer_type_ptr = “Line_buffer_type;

Line_buffer_type = record
Name t string}
time t realj;
cost t reals
next t line_buffer_type_ptr;
back ¢t line_buffer_type_ptr}
end;

Less_buffer_type_ptr = “Less_buffer_type;

Less_buffer_type = record
less_point : Network_data_type_ptr}
less t reals
deep t integer;
next ¢t less_buffer_type_ptr;
back t less_buffer_type_ptr;
end;

Const

Money_Unit = 'Baht';

Time_Unit = 'Days’'js

StartNode = 13

wid - = 113

wid_node = 33 { max width of node on report 1%

dec = 23 { decimals of real in output 1
Var

No_Activity : Integer;

File_Name : Stringli153;

D_Point,DStart_Point,DEnd_Point : Network_Data_Type_Ptr}
Data_On : boolean;

N_Point (NStart_Point,NEnd_Point : Node_buffer_type_ptr;

Node_On : boolean; .



Total_Cost,Total_Time ¢ Real;
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1_point,lstart_point,lend_point : line_buffer_type_ptr;

const_less_point : network_data_type_ptr;
const_cost_slope ¢ realj
graphdriver,graphmode : integer;

p : texts

print_on : boolean;

non_t : boolean;

sbit : array [1..31326] of byte;

pbit : array [1..316801 of byte;

pp ¢ file of byte;

function out(value ¢ real) t string;

var out_tx : string;

begin
str(value twid : dec ,out_tx)} { dec (decimals) is
out$=out_tx;}

end;

procedure unit_comment;

begin

write(p, '¥ comment time unit is ') write(p,time_unit)i
write(p,* money unit is '); writeln(p,money_unit);
ends

{¢] Eple3.pas}
{¢] Epgraph.pas}

Procedure Node_create(reb : boolean)

var eobuff ¢ boolean;
horg : node_buffer_type_ptrj}

begin
if (Node_on)and(nstart_point<>nil)and(not(reb)) then
nstart_point:=nilj}
nend_point:=nilj;
n_point:=nil;
eobuffi=false;
d_point:i=dstart_point;
while not(eobuff) do
begin
horg:=n_point}

constant 3}

release(nstart_point);
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if (nstart_point<>nil) then
begin
n_point:=nstart_point;
while(n_point”.node<>d_point~.node_next)and(n_point<{>nend_point) do
n_point:=n_point~,.next;
horg:=n_point}
if n_point®.node<>d_point“~.node_next then
begin
new(n_point)}
d_point~.node_next_pointt=n_point;
n_point”~.root_search:=false; n_point”~.cross:i=false}
n_point”.nodet=d_point~.node_next}
n_point~.EAT:=0; n_point”~.EET:=0; n_point~.E02:=0; n_point~,A02:=035
n_point*.E0:=0; n_point~,L0:=0;
n_point~.back:=horg;
if horg<>nil then
horg”.next:=n_point}
if horg=nil then nstart_pointi:=n_point}
nend_point:=n_point;
end;
if (d_point=dend_point) then eobuff:=true;
d_pointi:=d_point~.next;
end else
begin
new(n_point);
n_point®.root_searchi=false;
n_point®.node:=StartNode}
n_point~.EAT:=0; n_point~.EET:=0; n_point~.E02:=0; n_point”~.A02:=03
n_point~.EO:=0; n_point~.LO:=03
n_point~.root_search:=false; n_point~.crosst=false;
nstart_point:=n_point;
nend_point:=n_point;
ends
ends
node_oni=truej

end;

procedure clear_dataj

var eobuff ¢ booleanj

begin
d_pointi:=dstart_point;

repeat
d_point~.ES:=0; d_point™.EF:=0; d_point~.LS:=03 d_point~,LF:=0; -
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d_point*.slack:=0; d_point*.TF:=03 d_point*,FF:=0; d_point”.Inf:i=03

d_point”.cpm_lines=false;

d_point~.root_search:i=false;

if d_point<>dend_point then d_point:=d_point~.next else eobuffi=true;j
until eobuffy

end;
Procedure Process_Work; { Process PERT & CPM together 3

var horg : node_buffer_type_ptr;
eonode, eobuff,new_node, 1x : boolean;
process_saving time,b02,cpm_pst : realj .
node_search,lp : integer;
phorg,pstart_point,p_point,pend_point $ process_buffer_type_ptr;

function nodej(i : integer) : integeri
var hnode : integer;
begin
case | of
1 ¢ hnode:=(d_point*.node_next);
2 3 hnode:=(d_point~.node_back)}
end;
node1 : =hnode;
end;

function node2(i : integer) : integer;
var hnode : integer;
begin
case i of
1 : hnode:=(d_point”*.node_back)};
2 3 hnode:=(d_point*.node_next);
end;
node2:=hnode;
end;

function node3(i : integer) : integer;
var hnode § integer;
begin
case 1 of
1 ¢ hnode:=(p_point*.node_next)s
2 : hnode:=(p_point*.node_back);
end}
noded:=hnode}
end;



begin
p_point:=nilj pstart_pointt=nily pend_pointi=nilj
Ip1=1}
for 1pt=1 to 2 do
begin
if 1lp=1 then
begin
node_searchi=StartNode;
process_saving_t imet=03;

b02:=03
cpm_pst:=03;
end}

eonodet=false}
repeat
d_pointi=dstart_point
eobuffi:=false;
while not(eobuff) do
begin
while (node2(1lp)<>node_search)and(d_point<>dend_point) do
d_point:=d_point~.next;
if node2(1lp)=Node_search then
begin
n_point:=nstart_pointj
while(n_point“.node<>nodei(1p)land(n_point<>nend_point) do
n_point:=n_point*.next; ’
if n_point®.node=nodei(lp) then
begin
if 1p=1 then
begin
if (n_point~.EET<process_saving_time + d_point~,.ET) then
begin
n_point~.EET:=process_saving_time + d_point~.ET;
n_point*.E02:=b02 + d_point*.02%
end;
if (n_point~.EO<cpm_pst + d_point*.a) then
n_point~.EO:=cpm_pst + d_point*.a;
d_point~.EF:=cpm_pst + d_point*,a}
d_point~.ESst=cpm_pst}
end else
begin
if (n_point~.EAT>process_saving_time - d_point~.ET)or
(n_point*~.root_search=false) then
begin
n_point”~.EAT:=process_saving_time - d_point*.ET;
n_point*.,A02:=b02 + d_point~.02;
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end; o
if (n_point”~.LO>cpm_pst - d_point~.a)or
(n_point*.root_search=false) then
n_point*,LOt=cpm_pst - d_point~.a}
d_point”~.LS:=cpm_pst — d_point*.a;
d_point~.LF:=cpm_pst;
n_point*.root_search:=true;
end;
phorgt=pend_point}
new(p_point)
if pstart_point=nil then
pstart_pointi=p_point
else
phorg”.nexti=p_point}
p_point*.back:=phorg;
pend_point:=p_point}
p_pointA.node.=node1(ip);
p_point”~.node_back:=d_point*.node_back}
p_point”.node_next:=d_point”.node_next;
p_proint*.root_search:=false;
end;
if d_point<>dend_point then d_point:=d_point”*.next
else eobuffi=true;
end else eobuff:=true;
ends;
if pstart_point=nil then exit;
p_point:=pstart_point;
while (p_point®.root_search=true)and(p_point<{>pend_point) do
p_point:=p_point*.next}
if p_point*.root_search=false then
begin
p_point®.root_search:=trues
n_point:=nstart_points
while (n_point*.node<>p_point*.node) do
n_point:=n_point*.next;
if 1lp=1 then
begin
process_saving_time:=n_point*.EET}
b02:=n_point*.E02;
cpm_psti=n_point”.E0;
end else
begin
process_saving_time:=n_point~.EAT;
b02:=n_point*.A02;
cpm_psti=n_point~,.LO}



end;
node_search:=node3(lp);
end
else
begin
eonodet=true;
end}
until eonodej
if 1p=1 then
begin
b02: =0}
n_point:=nstart_point}

while (node_search<>n_point*.node)and(n_point<>nend_point) do

n_pointi=n_point*.next}
n_point*.EAT:=n_point*.EET}
n_point*.LO:=n_point*.EQ}
end;
ends
. release(Pstart_point)
end; { Process_Work 3

function sum_line : real;

var eobuff : boolean;
sum : reals

begin
eobuff:=false;
d_pointi=dstart_point;
sums =03
repesat
sum: =sumtd_point*.cost}

if d_point<>dend_point then d_pointi=d_point~.next else eobuffi=truej

until eobuffs
sum_1 inet=sum}
end}

function time_finish ¢ reals

var eobuff,ever : boolean;
time : realj;

begin
eobuf'f:=false;
d_pointi=dstart_point;
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time: =03
ever:=falsej}
repeat

if not(everlor(time<d_point~.LF) then time:=d_point”.LF;

evert=trues
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if d_point<>dend_point then d_pointi=d_point~.next else eobuffi=truej}

until eobuff;
time_finish:=times
end;

procedure slack_buildj { PERT 3
var eobuff : boolean;

begin
eobuffi=falses
n_point:=nstart_pointj
while not(eobuff) do
begin
n_point~.slack:=n_point*.EAT-n_point~.EET}
if n_point*.slack=0 then n_point*,PERT_linet=true else
n_point~.PERT_line:=false;
if n_point=nend_point then eobuffi=true else
n_point:=n_point*.next;
end;

end};
procedure float_build; { CPM 3
var eobuff : booleanj

begin
total_cost:=03 total_time:=03
d_point:=dstart_point;
eobuff:=falses
while not(eobuff) do
begin
if (d_point~.Nm_time-d_point*,Ac_time)<>0 then

d_point*.cost_slope:=(d_point~.Ac_cost—d_point*.Nm_cost)/
(d_point~.Nm_t ime-d_point*.Ac_time)

else

d_point~.cost_slope:=Q;
d_point*.TF:=d_point*.LF-d_point~.ES~-d_point~.a}
d_point*.FF:=d_point*.EF-d_point*.ES-d_point*.a;
d_point*.InFi=d_point~.EF-d_point~.LS-d_point”~.a;
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if d_point*,TF=0 then d_point~.CPM_linet=true else
d_point”~.CPM_linet=false}
if d_point<>dend_point then d_point:=d_point~.next else
eobuffi=true}
end;
end;

procedure Clear_data_root;
var eobuff: boolean;

begin
eobuff:=false;
d_point:=dstart_points
while not(eobuff) do
begin
d_point*.root_search:=false;
if d_point<>dend_point then d_point:=d_point“~.next else
eobuffi=true;
end;
end}

procedure Clear_root_fix(node_fix:integer);
var eobuff: boolean;

begin
eobuffi:=false;
d_point:=dstart_point;
while not(eobuff) do
begin
if (d_point*.node_back=node_fix) then
d_point®.root_search:=falsej;
if d_point<>dend_point then d_point:=d_point*.next else
eobuffi:=trues;
end}
end}

procedure Cost_Preparej
var eobuff : booleanj

begin
d_point:=dstart_point}
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eobuff:=false;
repeat
d_point~.cost:=d_point~.Nm_cost;
d_point*.ai=d_point*.Nm_time;
if d_point<>dend_point then d_point:=d_point~.Next else
eobuff:=true;
until eobuf'f}

end;

procedure root_mark_rout(select,search_node:integer);

var eos,found : boolean;
dd_point 3 network_data_type_ptr;

begin
dd_points=dstart_point;
eos:=false}
found:=false;}
repeat
if ((select=p)and(dd_point~.node_back=search_node))or
((select=1)and(dd_point~.node_next=search_node)) then
begin
dd_point”~.root_search:=true}
if select=0 then root_mark_rout(Q,dd_point~.node_next) else
root_mark_rout(1,dd_point*.node_back);
found:=true;
end;
if dd_point<>dend_point then dd_point:=dd_point~.next else eosi=truej;
until eos;

end;
procedure root_mark(node_back,node_nexttinteger);

begin
root_mark_rout (Q,node_next);
root_mark_rout (1,node_back)

end;
procedure Line_search_rote(name:stringj search_node: integer);

var eos,found : boolesan;
lhorg : line_buffer_type_ptr;
time,cost ¢ realj
dd_point : network_data_type_ptr;
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begin
dd_point:=dstart_point}
eost=false;
found:=false;
repeat
if (dd_point~.node_back=search_node)and(dd_point*.cpm_line) then
begin
time:=total_time;
costi=total_cost;
total_time:=total_timet+dd_point*.aj
total_costt=total_cost+dd_point~.cost}
line_search_rote(name+dd_point*.short_name,dd_point”.node_next);
total_time:=time;
total_costi=cost}
found: =true}
end;
if dd_point<>dend_point then dd_point:=dd_point”~.next else eos:=truej
until eosj
if not(found) then
begin
lhorgs=1_point}
new(l_point);
if lhorg=nil then lstart_point:=1_point;
lend_point:=1_point;
1_point~.back:=lhorg;
if lhorg<>nil then lhorg”.next:=1_point;
1_point~.name:=name;}
1_point~.time:=total_time;
1_point~.costi=total_cost}
end;
end; .

procedure line_search;

begin
1_point:=nily lstart_point:=nil; lend_point:=nils
total_time:=03
total_cost:=0;
const_cost_slope:=0;
const_less_pointi=nilj;
line_search_rote('',startnode);

end;

procedure line_listg



var eobuff : booleang

begin

1_point:=lstart_point;
eobuffi=false;

repeat

write(p,]1_point*.name); write(p,' ')
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if 1_point<>lend_point then 1_point:=]1_point~.next else eobuffi=true;

unt il eobuff;

ends;

procedure Data_list}

var eobuff : boolean;
key t charg

i

¢ integer;

txx $ string;

begin

writeln(p, '#1 CPM Project Scheduling');

writeln(p,"

writeln(p, 'Node Name Time ES EF

writeln(p,'

LS

d_point:=dstart_point;
eobuffi=false;

while not(eobuff) do
begin

str(d_point”.node_back :wid_node,txx)}}
write(p,txx)}
write(p,' -')3
str(d_point”.node_next :wid_node,txx);
write(p,txx);
if print_oh then write(p,' ') else gotoxy(i0,wherey)}
if d_point~.a=0 then
begin
write(p, 'DUMMY ')
write(p,' ')j
end else
begin
write(p,d_point”.Short_Name);
if print_on then
for i:=1 to 7-length(d_point~.Short_name) do
write(p,' ')
else



gotoxy(17,wherey)}
end;
write(p,out(d_point*.a));
write(p,"' ')3
write(p,out(d_point”.ES));
write(p,' ');
write(p,out(d_point™.EF))}
write(p,' ')
write(p,out(d_point~.LS));
write(p,' ')
writeln(p,out(d_point~.LF));
if d_point=dend_point
then eobuffi=true else
d_pointi=d_point*.next;

end}

if not(print_on) then

begin
writelng
write('Press ény key to continuesesese')y
key:=readkey;
clrscrg

end else

begin
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writeln(p,"'

writeln(p)s
end;
writeln(p, '#2 CPM Project Scheduling')j

writeln(p,*
writeln(p, 'Node Name TF FF IF')s

writeln(p,"'
d_point:=dstart_point;
eobuff:=falses;
while not(eobuff) do
begin
str(d_point”~.node_back:3,txx)}
write(p,txx)}
write(p,"' ~')3
str(d_point~.node_next:3,txx)}
write(p,txx)3s
if print_on then write(p,' ') else gotoxy(10,wherey)}
if d_point~.a=0 then
begin
write(p, 'DUMMY ')}
if print_on then
write(p,' *)
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else
gotoxy(17,wherey)}
end else
begin
write(p,d_point”~.Short_Name);
if print_on then
for 111 to 7-length(d_point~.short_name) do
write(p,*' ')
else
gotoxy(17,wherey);
end;
write(p,out(d_point*.TF));
write(p,' ');
write(p,out(d_point*.FF));
write(p,' ')
writeln(p,out(d_point*.InF))j
if d_point=dend_point
then eobuff:=true else
d_point:=d_point”~.next:;
end;
if print_on then

writeln(p,’
writeln(p)}
write(p, 'Critical line is HAD N
line_seérch;
line_list;s
writeln(p);
write(p, 'Finish work time is :'); writeln(p,out(time_finish));
writeln(p)i
unit_comment;
writeln(p)s
ends

procedure Node_listj

var eobuff ¢ boolean;
key : charj
i ¢ integer;

begin
clrscr;s
if print_on then
begin
gotoxy(20,12)3
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writeIn('Wait to Print PERT Project Scheduling')s

end}

writeln(p, '#1 PERT Project Scheduling');
writeln(p, '== = = =
writeln(p, 'Node Ei Li Slack Crit
writeln(p,' === =====ss======s

n_pointi=nstart_point;
eobuff:=false;
while not(eobuff) do
begin
write(p,n_point~.node)
if print_on then
write(p,' ")
else
gotoxy(20,wherey)}
write(p,out(n_point~.EET))}
write(p,!' ") '
write(p,out(n_point~.EAT));
write(p,*' ');
write(p,out(n_point*.Slack));
write(p,"' ')
if n_point~.pert_line then
writeln(p, 'Yes') else writeln(p);
if n_point=nend_point
then eobuffi:=true else
n_point:=n_point*.next}
end;
if not(print_on) then
begin
writeln;
write('Press any key to continue.essee')}
key:=readkey}
clrscr;
end else
begin
writeln(p,"'

writeln(p)}

ends

writeln(p, '#2 PERT Project Scheduling');
writeln(p,"

writeln(p, 'Node EO2 AO2')3

writeln(p,’ == =======

n_points=nstart_point;
eobuffi:=falses
while not(eobuff) do .
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begin
write(p,n_point*.node)}
if print_on then
write(p,' ')
else
gotoxy(20,wherey);
write(p,out(n_point*~.E02));
write(p,' ')
writeln(p,out(n_point”~.A02));
if n_point=nend_point
then eobuffi=true else
n_pointi=n_point”.next}
end;
if print_on then

writeln(p,'
writeln(p)}
unit_comment;
writeln(p);
if not(print_on) then write('Press any key to continues«.sss')}

end}
procedure less_searchy

var lbhorg,1lb_point, lbstart_point,lbend_point ¢ less_buffer_type_ptry

deep, convert_node,code,num_less,num,Xo0,yo1,y02,y03, 1,x,y,retc : integér;

key ¢ chary
id_cost_tx,timex,numx : string;
jd_cost,tless,n_cost,costmax : realj;
gx1,8x2,8x3 ¢ array [0..100] of real;
detail_on,pg_on : boolean;

function ever_less(devl_point : network_data_type_ptr) : boolean;

var EVS,eos ¢ boolean;

begin
if lbstart_point=nil then
EVS:=false
else
begin
1b_point:=lbstart_point;
EVS:=falses
eos:=false}
repeat
if 1b_point~.less_point=devl_point then EVS:=truej
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if lb_point<>lbend_point then 1b_point:=1b_point~.next else eos:=truej
until eos;
ends;
ever_less:=EVS}

end;

procedure less_slope_rotu(dd_point : network_data_type_ptrs
search_node t integer);

var eog,eos,eod,ever,have,divert,found ¢ boolean;
less ¢ reals
less_point,ddd_point : network_data_type_ptrs

function have_divert : boolean;

var eobuff ¢ boolean;
found : boolean;

begin
d_point:=dstart_point;
eobuffi=false;
founds=false}
have:=false}
repeat
if (dd_point~.node_next=d_point~.node_back)and
(d_point~.cpm_line) then
begin
if found then have:=truej;
found:=true;
end;
if d_point<>dend_point then d_point:=d_point”~.next else eobuffi=true;
until eobuffs -
have_diverti:=havej;

end}

function have_convert ¢ booleanj

var eobuff : booleanj
found : booleang

begin
d_pointi:=dstart_point}
eobuffi=false}
found:=false}
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have:=falses;
repeat
if (dd_point*.node_next=d_point~.node_next)and
(d_point~.cpm_line) then
begin
if found then havei=true;
found:=truej
ends
if d_point<>dend_point then d_point:=d_point~.next else eobuffi=true;
until eobuffs
have_convertt=have}
end}

begin
eosi=false;
evert=false}
lesst=0Q3;
less_pointi=nil;
diverti:=false;
found:=false;
repeat
if (dd_point*.node_back=search_node)and{(dd_point~.cpm_line) then
begin
if ((less>dd_point”*.cost_slopelor(not{(ever)))and
~ (dd_point~.a-dd_point*.ac_time>0) then
begin
lessi=dd_point~.cost_slope;
less_pointi=dd_point;
ever:=true;
end;
if have_convert then
begin
deep:=deep+1}
ddd_point:=dstart_pointj
eods=falsey
repeat
if ddd_point”*.node_back=dd_point”.node_next then
less_slope_rotu(ddd_point,dd_point”.node_next);
if ddd_point<>dend_point then ddd_point:=ddd_point~.next else
eod:=true;
until eod;
deep:=deep-1}
eos:=truey
ends
if have_divert then
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begin
deepi=deep+i}
ddd_point:=dstart_points
eod:=false;
repeat
if ddd_point“~.node_back=dd_point”*.node_next then
less_slope_rotu(ddd_point,dd_point*.node_next)
if ddd_point<>dend_point then ddd_point:=ddd_point~.next else
eod:=true;
unt il eod;
deep:=deep-1}
eost=true}
end}
if not(eos) then
begin
search_node:=dd_point”*.node_next}
dd_point:=dstart_point;
end;
found:=truej

end else

if dd_point<>dend_point then dd_pointit=dd_point*.next else eost=true;

until eos;
if (found) then

begin

if noi(less_point=ni1) then
if not(ever_less(less_point)) then
begin

lbhorg:=1b_point;

new(1lb_point);

if lbhorg=nil then lbstart_point:=1b_point}
lbend_pointt=1b_point;

if lbhorg<>nil then lbhorg”*.next:=1b_point}
1b_point~.back:=1bhorg;
1b_point*.lesst=less}
1b_point~.less_points=less_point}
1b_point”*.deepi:=deep;

end;

end;
end;

procedure less_lists

var eobuff : boolean;

begin



1b_pointt=lbstart_point;
eobuffi=false;
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writeln(p, 'probability work to crash ');

writeln(p,’
writeln(p, 'Work

Cost Slope ');

writeln(p,'
repesat

write(p,' ')3

write(p, lb_point~,less_point”.short_name); write(p,"’

writeln(p,out(lb_point~.less));
if 1b_point<>lbend_point then
1b_point:=1b_point~.next
else eobuffi:=truey
until eobuff;

writeln(p,"'

end}
function less_profiles integers

var end_pro,ever_pro,endsure,eolessx

booleans;

less_pro,less_all,add_cost,time,d_cost : realj
lp_point, lpstart_point, lpend_point, lphorg,

1x_point, Ixstart_point, Ixend_point, Ixhorg:

txx : strings

less_buffer_type_ptri

procedure less_profile_rout(slessirealjsless_point 1 network_data_type_ptr)j

var eos,everx § boolean;
key : charj
11b_point ¢ less_buffer_type_ptr;

function chk_all_false_incpmline :

var eobuff,found : boolean;

begin
d_pointi=dstart_point;
eobuffi=falsey
founds=true;

repeat

boolean;

if (d_point*.cpm_line)and(not(d_point*.root_search)) then

found:=false;

if d_point<>dend_point then d_point:=d_point”~.next else

eobuffi=true;
unt.il eobuff;
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chk_all_false_incpmline:=found}

end}

begin
11b_point:=lbstart_point;
everx:=false}
eos:=false}
repeat
if not(11b_point*.less_point*,root_search) then
begin
if everx then less_prot=less_pro+llb_point*.less
else less_pro:=sless;
lphorg:=1p_point;
new(1lp_point);
if lphorg=nil then lpstart_pointt=lp_point}
lpend_point:=1p_point;
lp_point*.back:=1phorg;
if lphorg<>nil then lphorg*.nexti=1p_point}
if everx then
begin
lp_point*.lesst=11b_point*.lessy
lp_point*.less_point:=11lb_point~.less_point;
lp_point*.deept=11b_point*.deep}
end else
begin
lp_point”.lesst=sless}
1p_point”.less_point:=sless_point;
end;
if everx then
begin
root_mark(1lb_point~.less_point~.node_back,
11b_point~.less_point~.node_next);
11b_point*.less_point*.root_searcht=true;
end else
begin
root_mark(sless_point”*.node_back,sless_point*.node_next);
sless_point~.root_searchi=true;
end}
end;
if (everx) then
if 11b_point<>lbend_point then 1lb_point:=11b_point~.next else
eos:=true}
everx:=true;

until eosy
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if not(chk_all_false_incpmline) then
begin
if lpstart_point<>nil then release(lpstart_point);
lp_pointt=nil; lpstart_point:=nil; lpend_point:=nil; lphorg:i=nil;
end;
clear_data_root}
end;

function lessx_listireals

var eobuff : booleans
less_sum t realy
ii,jj ¢+ integer;

begin
ii1=03
less_sum: =03
1x_pointi=lxstart_pointj;
txxs='"'s
eobuff:=false;
repeat
if (print_on) then ii:=ii+length(lx_point~.less_point~.short_name)j
txxs=txx+1x_point”.less_point”.short_name;}
less_sum:=less_sumtlx_point”.lessj
if Ix_point<>lxend_point then 1x_point:=1x_point*.next else eobuff:=true;
until eobuff}
if print_on then
for jj:=1 to (13-ii) do
txxs=txx+' '
lessx_list:=less_sum;

end;

begin { less profile 1}
endsure:=false}
nums =03
cost_prepare;
Node_Create(false)s
clear_dataj
Process_Works
slack_builds
float_build;
add_cost:=03
if detail_on then
begin

data_lists



if print_on then write(p,chr(12)) else
begin
write('Press any key to continue +evesees')y
key:=readkey;
¢clrscr;
end;
end;

writeln(p,' Crash Project ')j
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writeln(p,'
writeln(p, 'Step Crash Ac. Add Cost Di.Cost

Time

Ind.Cost

1

writeln(p,’

str(num § 3 ynunx)}

write(p,numx)}

num_lesss=num}

if print_on then
write(p,' *)

else !
gotoxy(20,wherey)

write(p,out(add_cost));

write(p,' ')

d_costt=sum_line;

write(p,out(d_cost));

write(p,' ')j

times=time_finish;

write(p,out(time));

write(p,' ')

write(p,out(time¥id_cost));

write(p,' ')

writeln(p,out((time¥id_cost)+d_cost));

if num<100 then

begin
gxilnuml:i=d_cost;
gx2lnumlt=time*id_cost}
gx3lnuml:=time;

end;

tless:=(Lime¥id_cost)+d_cost}

nums =13

repeat
lbstart_point:=nilj lbend_point:=nil; 1b_point:=nilj}
deep:=03
less_slope_rotu(dstart_point,StartNode);
lp_point:=nil; lpstart_point:=nil; lpend_pointt=nilj;
1x_point:=nil; lxstart_point:=nil; lxend_point:=nilj;
end_pro:=false;
1b_point:=lbstart_point;

lphorg:=nil;
1xhorg:=nil;j
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less_all:=0Q;
ever_prot=false}
clear_data_root;
repeat
less_pro:=0Q;
less_profile_rout(lb_point~.less, 1b_point~.less_point)}§ -
if (less_all>less_pro)or(not(ever_pro)) then
begin
less_all:i=less_proj
ever_prot=true;
lxstart_point:=lpstart_points
lxend_point:=1pend_point;
lp_points=nil; lpstart_point:=nil; lpend_point:=nil; lphorg:=nilj;
end else .
begin
if lpstart_point<>nil then release(lpstart_point)j
. lp_point:i=nil; lpstart_point:=nil; lpend_pointt=nil; lphorgt=nilj;
ends
if 1b_point<>lbend_point then 1b_point:=1b_point~.next else
end_pro:=true;
until end_progs
if Ilxstart_point=nil then
endsure:=true
else
begin
Ix_point:=1xstart_point;
eolessxi=false;
repeat
1x_point~.less_point*.a:=1x_point*.less_point~.a-1}
Ix_point~. less_point~.cost:=1x_point~.less_point~.cost+
1x_point~.less_point™.cost_slope;
if 1lx_point<>lxend_point then 1x_point:=1x_point“~.next else
eolessxi=true;
until eolessx; .
add_costi=lessx_list}
Node_Create(true);
clear_dataj
Process_Works
slack_buildj;
float_builds
if detail_on then
begin
writeln(p)s
unit_comment;
writeln(p);



if print_on then write(p,chr(i2)) else
begin
write('Press any key to continue ........ (Q to Abort)')s
keyt=readkey} )
keys=upcase(key);
if key='Q' then
begin
less_profilei=1j
exit}
end;
clrscryg
end;
data_listy
if print_on then write(p,chr(i2)) else
begin
write('Press any key to continue .s.e0vees')y
key:=readkey;
clrscrg
end;
less_lists
write(p,' ')j write(p,txx)}
if not(print_on) then gotoxy(ig,wherey);
writeln(p,out(add_cost))}
writeln(p);
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writeln(p,' Crash Project ')

writeln(p, '==

writeln(p, 'Step Crash Ac. Add Cost Di.Cost Time Ir

writeln(p," ===
ends

str(num ¢ 3 ,numx);

write(p,numx);

if not(print_on) then gotoxy(7,wherey) else
write(p,' A

write(p,txx)}

if not(print_on) then gotoxy(20,wherey)s

write(p,out(add_cost));

write(p,' ');

d_costi=sum_1iney

write(p,out(d_cost));

write(p,"' ')

time:=time_finish;

write(p,out(+ime));

write(p,' ')

write(p,out(time¥id_cost))}

write(p,' ');



writeln(p,out((time¥id_cost)+d_cost));

if num<i100 then

begin
gxilnumli=d_cost;
gx2lnuml:=time¥id_cost}
€x3inuml:=time;

end}

if tless>(time¥kid_cost)+d_cost then

begin
tlessi=(time¥id_cost)+d_cost}
num_lessi=numj

end}

num: =num+1}

end}

until endsure;
if (print_on)and(not(detail_on)) then
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writeln(p,'

writeln(p);

write(p, 'Less total cost at Step '); writeln(p,num_less);
writeln(p);

unit_comment;

writeln(p);

less_profile: =03

end;

begin { less search }

if not(data_on) then exit;
clrscr;
writeln(' Crash Project Process ');

writeln(' ')
writeln;
write(' Indirect Cost Per Time Unit :');
readIn(ld_cost_tx)}
val(ld_cost_tx,1d_cost,code);
writeln;
writeln;
write(' Do you want to display detail scheuduling (Y/N)
repeat

key:=readkey;

key:=upcase(key)}
until (key='Y')or(key='N');
if key='Y' then

detail_on:=true
else

detail_on:i=false;

l);
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1b_point:=nilj lbhorg:=nil; lbstart_pointi=nilj lbend_pointi=nilj

clrscrs
if print_on then
begin
gotoxy(20,12)3
write('Wait to Print Crash Project Process')
end} )
retc:=less_profile;
if retc=1 then exit;
cost_prepare; { set a-time to normal cost 3
if not(print_on) then
begin
write('Press any key to continue c¢eeseoes')}
keys=readkey;
end else
write(p,chr(i2))s
if print_on then
begin
gotoxy(20,12);
writeln('Do you want to print €raph (HERC & EPSON ONLY)
key:=readkey}
key:=upcase(key);
.iP key='Y' then pg_on:=true else pg_oni=false;
end else pg_oni:=false;
€raphdriver:=DETECT}
initgraph(graphdriver,graphmode, ' ');
costmax: =03
for i:=0 to num-1 do
if costmax<gxil[il+gx2[i] then costmaxs=gx1[1il+gx2[1i13}
line(90, 30,90, getmaxy-30) }
line(90, Fetmaxy-30, Eetmaxx—-40, getmaxy-30)
outtextxy((getmaxx div 2)-40,0, 'CRASH PROJECT GRAPH');
outtextxy(getmaxx~35,getmaxy-32, 'TIME' )}
outtextxy(g80,15, 'COST' )}
n_costi=costmax/10}
for i:=1 to 10 do
begin .
yi:=(getmaxy-30)-round((n_cost/costmax)k(getmaxy-60))}
line(88,y,92,y)}
str(n_cost ¢t 8 ¢ 0 ,timex);
outtextxy(0,y,timex);
n_cost:=n_cost+(costmax/10)}
ends
X0:$=03
yol1:=03 yo2:=0; yo3:=03

(Y/N) )3
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for i:=num-i downto 0 do
begin
x:=90+round (( ((num-1)-1)/(num-1) ) ¥(getmaxx—-130) )}
if i=num_less then
begin
setlinestyle(1,0,0)%
line(x,30,x,getmaxy-30)
setlinestyle(0,0,0)%
end;
yi=(getmaxy-30)-round((gx1[il1/costmax)*(getmaxy-60))}
if yo1<>0 then
begin
setlinestyle(1,0,0);
line(xo,yo1,X,y)}
setlinestyle(0,0,0)%
end else
outtextxy(x,y—-25, 'DIRECT COST');
yo1:=y}
line(x,getmaxy-28,x,getmaxy-32)}
circle(x,y,3);
str(gx3fil ¢ 2 ¢ Oy,timex)}
outtextixy(x-3,getmaxy-24,timex)
yi=(getmaxy-30)-round( (gx2[ i J/costmax)*(getmaxy-60))}
if yo2<>0 then
begin
setlinestyle(2,0,0)%
line(xo,yo02,X,y)}
setlinestyle(0,0,0)3
end else
outtextxy(x,y-25, ' INDIRECT COST')}
circle(x,y,3);
yoz2:=y3
ye:=(getmaxy-30)-round(( (gx1[il+gx2[i1)/costmax)*(getmaxy—60))}
if yo3<>0 then line(xo,yo3,X,y) else
outtextxy(x,y-25, ' TOTAL COST')j
circle(x,y,3)3%

yo3: =Yy}
X0$ =X}
end;

if pg_on then
getimage(1,1,720,348,sbit)}

key:=readkey}

closegraphj

if pg_on then

begin



clrscrg

gotoxy(20,12)4 write('Wait to print sraph')j

gotoxy(1,1)3
print_graph;
ends

end;

procedure Process_CPM;

var Wait : charg
state : booleans

begin

if not(Data_On) then exits
Clrscrs
writeln('Process Procedure')j
writeln;
writeln('Waiting....")s
Node_Create(false)}
clear_data}
Process_Work}
slack_builds
float_builds
clrscrs
if print_on then
begin

gotoxy(20,12)}

write('Wait to Print CPM Project Scheduling');

end;

data_lists

if not(print_on) then

begin
write('Press any key to continue..eses')}
Wait:=readkey;

end

else write(p,chr(i12));

end;

procedure Process_PERT;

var Wait ¢ chars
state ¢ booleang

begin
if not(Data_On) then exit;
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Clrscri
writeln('Process Procedure');
writelns;
writeln('Waiting.,..."')}
Node_Create(false);
clear_datay
Process_Work}
slack_builds
float_builds
node_lists
if not(print_on) then Wait:=readkey else
write(p,chr(12));i
end;

procedure project_cost_controls

var eos,eobuff,found,ever,pg_on : boolean
time,cost,save_cost,max_cost,max_time t realj
IpyX, ¥y X0, YO, XX, 1Xx%,i1 ¢ inteder;
timex : string;
key : charj

begin
if not(data_on) then exit;
node_create(false)s
clear_dataj
cost_prepare}
process_work;
slack_build;
float_build;
if print_on then
begin
clrscrg
gotoxy(20,12)3
write('Wait to Print Project Cost Control Table')j
end} .
for 1lp:=1 to 2 do
begin
if not(print_on) then clrscri
case lp of

1 ¢ writeln(p,"* Estimate cost the most quick to start')s
2 ¢ writeln(p,' Estimate cost the most slow to start')s
ends;
writeln(p, '=== === = ==

writeln(p,' Time Work Cost ° Sav
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writeln(p,'
timet =0}
save_cost =0}
eosi=false;
XX$=13
repeat
cost =03
found:=false}
eobuff:=false;
ever:=false;
d_pointt=dstart_point}
Ixxs=12%
repeat
if ((1p=1)and(d_point~.ES<=time)and(d_point”.EF>time))or
((1p=2)and(d_point~.LS<=time)and(d_point”.LF>time)) then

begin
if not(ever) then
begin
write(p,out(time))j write(p,' ')§ eversi=trueg
end;
write(p,d_point”.short_name); write(p,' ');

1xx:=1xx+length(d_point~.short_name)+1;
costi=cost+(d_point”.nm_cost/d_point~.nm_time);
foundt=true;
end;
if d_point<{>dend_point then d_point:=d_point~.next else
eobuffi=true;
until eobuff;
if not(print_on) then gotoxy(20,wherey);
time:=time+i;
save_costi=save_cost+tcost}
if ever then
begin
if not(print_on) then gotoxy(50,wherey) else
for i:=1 to 50-1xx do
write(p,' *)
write(p,out(cost)); write(p,' ')
writeln(p,out(save_cost))}
XX =XX+1}
if ((print_on)and(xx>40))or(not(print_on)and(xx>20)) then
begin
if not(print_on) then
begin
writeln('Press any key to continue..eeses')d}

key:=readkey;
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clrscr;
end else
begin
writeln(p,'

writeln(p,'
unit_comment
write(p,chr(i2));
end;
case lp of
1 ¢ writeln(p,' Estimate cost the most quick to start':
2 t writeln(p,"’ Estimate cost the most slow to start');
end;

writeln(p,'
writeln(p,' Time Work (

writeln(p," =
AXI=1}
end;
end;
if not(found) then eos:i=true;
until eoss
if print_on then
writeln(p,'

writeln(p)s
unit_comment;
writeln(p)s
if not(print_on) then
begin
writeln('Press any key to continue.seeeoss ')y
key:=readkey;
end else
write(p,chr(i2))
end;
max_cost:=save_cost}
max_timet=time;}
" if max_cost<=0Q then
begin
clrscry
gotoxy(20,11)3
write('Eror Max Cost = 0 No have graph press any key')j
key:=readkey}
exits
end;
if print_on then
begin
clrscr;
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gotoxy(20,12)3
write('Do you want to print gréph (HERC & EPSON ONLY) (Y/N)')s
key:=readkey}
keyt=upcase(key)}
if key='Y' then pg_on:=true else pg_on:=false}
end else pg_oni=false;
graphdriver:=DETECT;
initgraph(graphdriver,graphmode,'’')}
1ine(90,30,90, getmaxy-30);
line(90, getmaxy-30, getmaxx-40, Eetmaxy-30)
outtextxy((getmaxx div 2)-40,0, 'PROJECT COST CONTROL GRAPH');
outtextxy(getmaxx—-35, getmaxy-32, 'TIME')}
outtextxy (70,15, 'SAVE COST');
save_cost:=max_cost/ 10}
for 1lp:=1 to 10 do
begin
y:=(GetMaxy-30)-round((save_cost/max_cost)¥(GetMaxy-60))3
line(88,y,92,¥)3
str(save_cost ¢ 8 ¢ O ,timex)}
outtextxy(Q,ystimex);
save_costi=save_cost+max_cost/103
end;
for 1lp:=1 to 2 do
begin
X0: =903 yo:=getmaxy-30;
save_cost:=0;
time:=0}
eoss=falses;
repeat
cost:=03
found:=false;
eobuffs=false}
d_pointi=dstart_point;
repest
if ((lp=1)and(d_point~.ES<=time)and(d_point*,EF>time))or
((1lp=2)and(d_point~.LS<=time)and(d_point~.LF>time)) then
begin
costi:=cost+(d_point®.nm_cost/d_point~.nm_time)
found:=truej
end;
if d_point<>dend_point then d_point:i=d_point®.next else
eobuff:=true;
until eobuff;
save_costi=save_cost+cost}
if found then



begin

x:=90+round((time/(max_t ime-1))¥(GetMaxx—-130));
y:=(GetMaxy—30)—roqnd((save_cost/max_cost)*(GetMaxy—so));

line(xo,yo,%,y);

if 1p=1 then line(x,getmaxy-28,x,getmaxy—-32)3

str(time ¢ 2 ¢ 0 ,timex);

outtextxy(x-3,getmaxy-24,timex)

X003 =X}
. Yoi=yi
circle(x,y,3);
end;
if not(found) then eosi=true;
time:=time+i1}
until eosy
end;

if pg_on then getimage(1,1,720,348,sbit);

key:=readkey;
closegraph;
if pg_on then
begin

clrscrg

gotoxy(20,12); write('Wait to print graph');

gotoxy(1,1)3
print_graph;
end;
ends

procedure Full_name_list;

var eobuff : boolean;
key ¢t char;
i ¢ integer;

begin
if not(data_on) then exity
clrscrg
if print_on then
begin
gotoxy(20,12)}

write('Wait to Print Full Name List')}

end}
d_point:=dstart_point;
eobuffi=falses
writeln(p,'

Full Name List')s

writeln(p,"' ====
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writeln(p, 'Short Name Full Name ')}
writeln(p, '========c==sss=zs=s==smz==ssss
repeat

write(p,' s

write(p,d_point®,short_name);
for it=1 to 10-length(d_point~.short_name) do write(p,' ')i
writeln(p,d_point*.full_name);
if d_point=dend_point then eobuffi:=true else d_point:=d_point~.next;
until eobuff;
if print_on then
begin

writeln(p,'
write(p,chr(12));

end else

begin
writelns;
write('Press any key to continue ..ese.0')}
key:=readkey;

end;

end;
procedure CPM_Normal_list;

var eobuff : boolean;
+xXx ¢ string;
key : char;
i ¢ intecfgers

begin .
if not(data_on) then exit;
clrscr;
if print_on then
begin
- gotoxy(20,12)3
write('Wait to Print CPM Normal List')y
end;
writeln(p," CPM Normal List');

writeln(p,'
writeln(p,*' Node Work Time

writeln(p,'
d_point:=dstart_point;
eobuffi=false;
repeat
str(d_point“~.node_back : wid_node,txx);

write(p,txx);



write(p,' -');
str(d_point*.node_next : wid_node,txx);
write(p,txx)}
write(p,' '3
write(p,d_point”.short_name);
for i:1=1 to6 20-length(d_point”.short_name) do
write(p,"' ')
writeln(p,out(d_point*.a));
if d_point=dend_point then eobuffi=true else d_pointi=d_point”.nextj

unt il eobuff;

if

print_on then

begin
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writeln(p,"'
writeln(p)}
unit_comment;

write(p,chr(12));

end

else
be¥in

writeln;
write('Press any key to continue seeeces')y
key:=readkey}

end;

end;

procedure PERT_Normal_list;

var eobuff : boolean;

i

¢ integer;

key & char;

begin
if

not(data_on) then exitj

clrscrg

if

print_on then

begin

gotoxy(20,12);
write('Wait to Print PERT Normal List')

end;
d_points=dstart_pointj

eobuffi:=false;
writeln(p,' PERT Normal List')j

writeln(p," ===

writeln(p, 'Work a M b

writeln(p, '========s============




repeat
write(p,d_point~.short_name)}

for i1=1 to 10-length(d_point~.short_name) do

write(p,' ')
write(p,out(d_point*.a))}
write(p,' ')j
write(p,out(d_point”~.m));
write(p,' ')
write(p,out(d_point~.b));
write(p,"' ');
write(p,out(d_point~.ET));
write(p,"' ')}
writeln(p,out(d_point~.02));

if d_point=dend_point then eobuffi=true else d_pointi=d_point”.next;

until eobuff;
if print_on then
begin
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writeln(p,'
writeln(p);
unit_comment;
write(p,chr(12));
end
else
begin
writelns;

write('Press any key to continue ..sess0')t

key:=readkey;
end;
end;

procedure crash_project_normal_lists

var eobuff : booleant
key 1 chary
i ¢ integers

begin
if not(data_on) then exitt
clrscry
if print_on then
begin
gotoxy(12,10);
write('Wait to Print Crash Project Normal
end;
float_build;

List')s
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d_pointi:=dstart_point;
eobuffi=false;

writeln(p,' Crash Project Normal List')j
writeln(p,' === = === =
writeln(p, 'Work Nm.Time Nm.Cost Cr.Time Cr.Cost Cost

writeln(p, '
repeat

write(p,d_point”~.short_name);

for i31=1 to 12-length(d_point*.short_name) do

write(p,' ');

write(p,out(d_point~.Nm_Time));

write(p,"' ')

write(p,out(d_point*.Nm_Cost));

write(p,' ')

write(p,out(d_point*.Ac_Time));

write(p,' ')j

write(p,out(d_point~.Ac_Cost))}

write(p,' ')

writeln(p,out(d_point*.cost_slope));

if d_point=dend_point then eobuff:=true else d_point:=d_point*.next;
until eobuff;
if print_on then
begin

writeln(p, '-

writeln(p);
unit_commentj
write(p,chr(i12));

end else

begin
writeln;
write('Press any key to continue sieseee’)}
key:=readkey;

end;

ends

procedure print_ask;
var a ¢ charg

begin
clrscrs
gotoxy(20,12)3
write('Do you want to Print out (Y/N) ')j

repeat
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a:=readkey;
as=upcase(a)}
until (a='Y')or(a='N"');
if a='Y' then
begin
assign(p, 'PRN');
print_on:=true;
end else
begin
assign(p,'');
print_on:=falses
ends
rewrite(p);
end}

procedure Normal_list;

var key : charj
lp : boolean;
line,ox,0y ¢ integer;

begin
lps=true;
while 1p do

begin
window(1,1,80,25);
clrscrg
window(25,5,55,16);
writeln(' Normal Listing ')
wr ite In(' QANaRaaRnnnaaN A AMLNMMMMNMNL * ) §
writelns
textbackground(white)y textcolor(black)s
writeln(' 1) Full Name ')

textbackground(black); textcolor(blue);
writeln(' 2) CPM Normal List')s

writeln(' 3) PERT Normal List');

writeln(' 4) Crash Proj. Normal List')s
writeln(' 5) Quit out ');

writeln;

write(' Enter Selection :')3s

oxt=wherexj oy:=wherey}

Key:=* ';

lines=1}

while (Key<>'1")and(Key<>'2')and(Key<>'3')and(Key<>'4')and(Key<>'5"') do -



begin
Key:i=Readkey}
if (ord(key)=0)and(keypressed) then
begin
key:=readkey;
if (ord(key)=72)or(ord(key)=77) then
begin
line:t=line-1;"
if line=0 then line:=5;
end}
if (ord(key)=77)or(ord(key)=80) then
begin
linet=line+i}
if line=¢ then linei=1}

ends

clrscri

writeln(' Normal Listing ')j

wr iteln( ' gERRRAARRANONNONNNOUDIIMMLNNN * ) §
writelns

writeln(' 1) Full Name');

writeln(*' 2) CPM Normal List')j
writeln(' 3) PERT Normal List');
writeln(' 4) Crash Proj. Normal List');
writeln(' 5) Quit Out'); \
writelns

write(' Enter Selection ¢');
textbackground(white); textcolor(black);
gotoxy(1,1ine+3);

case line of

1 ¢ writeln(' 1) Full Name

2 ¢ writeln(' 2) CPM Normal List

3 : writeIn(' 3) PERT Normal List

4 writeln(' 4) Crash Proj. Normal List
5 : writeln(' 5) Quit out

textbackground(black); textcolor(blue)}
end else
if ord(key)=13 then
key:=chr(4g+line)}
ends
gotoxy(ox,0y)}
write(Key);
window(1,1,80,25)3
sound(1000) 3
delay(500);

');
')‘
');
l);

')
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nosound
if key<>'5' then
print_ask;
case Key of
*1* ¢ Full_name_list;
'2' ¢+ CPM_Normal list;
'3' ¢ PERT_Normal_list;
'4' ¢ Crash_Project_Normal_lists
end;
if Key='5' then
begin
exits
end;
end}
end;

procedure Menu;

var key ¢ char;
lp : booleans
line,ox,0y : integers

begin

lp:=truey

while 1p do

begin
window(1,1,80,25)3
clrscrs '
window(25,5,55,16) ;
writeln(® Main Menu ')
wr iteln( ' GRSARAARRIONANNNOOEMMMMLMMNNLNLN ) 5
writeln; .
textbackground(white); textcolor(black);
writeln(*' 1) File ')
textbackground(black); textcolor(blue)}
writeln(' 2) Normal Listing')s
writeln(' 3) CPM Project Scheduling');
writeln(' 4) PERT Project Scheduling')}
writeln(' 5) Crash Project');
writeln(' ) Project cost control');
writeln(' 7) Quit out ');
writeln;
write(' Enter Selection :')j
oxi=wherex; oy:=wherey}
Key:=' '3
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line:=13

while (Key<>'i')and(Key<>'2')and(Key<>'3')and(Key<>'4')and(Key<>'5"')

and(Key<>'6')and(Key<>'7') do

begin
Key:=Readkey}

if (ord(key)=p)and(keypressed) then

begin
key:=readkey}

if (ord(key)=72)or(ord(key)=77) then

begin
line:=line-13

if line=0 then line:=7;

end}

if (ord(key)=77)or(ord(key)=g80) then

begin
linet=line+1}

if line=g then line:=1;

end}
clrscrg
writeln('

Main Menu D H

write In(' GRANAGARKINONNNNNNAMMNLNMNUUNNL * ) 5

writelns

writeln(' 1) File

'):

writeln(' 2) Normal Listing');
writeln(' 3) CPM Project Scheduling');
writeln(' 4) PERT Project Scheduling');
writeln(' 5) Crash Project')s

writeln(' 6) Project cost control');
writeln(' 7) Quit out ')

writeln;

write(' Enter Selection t1')3
textbackground(white); textcolor(black)j

gotoxy(1,line+3)}

case line of
1 ¢ writeIn(' 1)
2 ¢ writeln(' 2)
3 writeln(' 3)
4 t writeln(' 4)
5
6
7

¢ writeln(' 5)
: writeln(' @)
t writeln(' 7)

File D
Normal Listing ')
CPM Project Scheduling ')j
PERT Project Scheduling ')j

Crash Project ')
Project cost control ')s
Quit out '

textbackground(black)s textcolor(blue);

end else

. if ord(key)=13 then

176



end;

keyt=chr(4g8+line);

gotoxy(ox,oy)}

write(Key);
window(1,1,80,25)3
sound ( 1000) 3
delay(500);
nosound}

if (key='3')or(key='4')or(key='5')or(key='6') then

print_ask;

case Key of

lll
Ozl
031
04.
05.
'6.
end}

if (key='3*')or(key='4*')or(key='5')or(key='6') then

Input}

Normal_list;
Process_CPM;
Process_PERT;
less_search;
project_cost_control}

close(p);
if Key='7' then

begin

exits

end;
end;

ends

procedure title;

var key t chary
isJikyX,ys0x,0y ¢ intecger

begin

graphdriver:=DETECT;
initgraph(graphdriver,graphmode, '')}
settext justify(centertext,0)

ki=13

for it=1 to 4 do

begin

if i<>4 then

else

for j:=1 to 500 do
putpixel (random(getmaxx),random(getmaxy) ,xorput)

cleardevice;

setcolor(1);
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settextstyle(0,0,i9);
outtextxy(getmaxx div 2,getmaxy div 2, 'PERT & CPM');
sound( i%50);
delay(500)3
nosound}
setcolor(Q);
if i<{>4 then
outtextxy(getmaxx div 2,getmaxy div 2, 'PERT & CPM');
setcolor(i)}
end;
ox:=10%
oyi=25;3
for i:=1 to 200 do
begin
k:=random(100)}
if k>50 then
begin
x¢=random(getmaxx)
yi=oyj
end else
begin
X3 =OX}
yi=random(getmaxy) }
end;
line(ox,0y,:x,y)}
circle(x,y,4);
OX =X}
oy:=Yysi
sound(i)s
end;
nosound
cleardevice;
settextstyle(0,0,8)%
outtextxy(getmaxx div 2,getmaxy div 2,'PERT & CPM');
circle(getmaxx div 2,getmaxy div 2,getmaxy div 2);
sound(1200) 3
delay(500);
nosound
settextstyle(0,0,2);
outtextxy(getmaxx div 2,getmaxy-25, 'Press Any Key to Continue....*')}
key:=readkey;
closegraph;

end;

procedure end_scene;
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var i t integery

begin
clrscrs
write]n(?111111111PERTQ&QCPM11111111111N')3
for i:=1600 to 1900 do
begin

sound( 1900-1);
if (i mod 100)<>0 then
delay(5) else delay(200);

end;
nosound}
writeln('q Closed f')s
wr ite In( ' QUARARETAAINANNNAONNOLUUUNUNNUNNNS ' ) 3
writeln('sl Thank you for your attention @');
writeln('fleceesssss Good Bye ceoseessceefl')s
writeln('ﬂ11111111111111111111111111111%')i
writelns
sound(200);
delay(500) 3
nosound

end;

begin { Main 3}
if (paramstr(1)='/NT')or(paramstr(1)='/nt') then
non_t:=true else non_t:i=false;
Data_On:=false;
Node_On:=false;
if not(non_t) then titles
Menu;
if not(non_t) then end_scene}

end. £ Main 1}



procedure Save_Dataj

var Sure t chary
F1 ¢t File of Network_Data_Type;
Get_File_Name,HFile_Name : String[i51;
X,y 1 bytey
1p : booleans

begin
lps=true;
repeat

writeln; writeln; .

write('Do you want to Save Data (Y/N) ');

x$=wherexj} yi=wherey;

Sure:=' ';

while (Upcase(Sure)<>'Y')and(Upcase(Sure)<>'N') do
Suret!=readkey;

if Upcase(Sure)='Y' then

begin
gotoxy(x,y)} write('Yes')s
writeln; writeln;
write('Name of File to Save HELD I
if File_Name<>'' then write('(*',File_Name,') ');
x:=WhereX; yv:=WhereY;
readln(Get_File_Name);
if (length(Get_File_Name)=0)and(File_Name<>'') then

HFile_Name:=File_Name
else
HFile_Name:=Get_File_Name;

gotoxy(x,y);
ClrEol}s
writeln(HFile_Name);
{ ¢1- 12 .
assign(fi1,HFile_Name);
rewrite(f1);
{ 81+ 3
if (IO0result<>Q)or(length(Hfile_Name)=0Q) then
begin
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writeln('Have an eror in file name .... press any key to restart');

suret!=readkey}
end
else
begin
Sure:=' 'j
if HFile_Name<)>File_Name then



" begin
writeln;

write('Warning 0l1d Data of ',HFile_Name,' Will be Erase

write('Are you Sure (Y/N) ');

while (Upcase(Sure)<>'Y')and(Upcase(Sure)<>'N') do

Sures=readkeys
writeln;
end;
if Upcase(Sure)<>'N' then
begin
writeln;
write('Save .... Process')s
close(f1)s
erase(fi)}
rewrite(fi);
D_Point:=DStart_Point;
while D_Point<>nil do
begin
write(f1,D_Point*)}
D_Point:=D_Point~.Next;
end;
1p:=falses
File_Name:=HFile_Name;
end
else close(f1);
end;
end
else Ip:=falses
until 1p=falsej
end;

Function Add_Key(Select tboolean; ac_no : longint)tinteger;

{ Specification
When you indata & press not sure in end sure ask
It take to return to reindata
and if you press enter in any field
that it can autometic add that old data in that field
It is easy to use ., sure }

var ND,NDi t Network_Data_Types
Sure : Char;
Ak ¢t integer;

Function HAdd_Key(Key:string) :string; { Add_Key.Internal Function 1}

"3
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var Stx ¢ String;
Xy¥,0X,0y ¢ byte;

begin
gotoxy(i,wherey—-1)}
Stx:="'"';

gotoxy(26,wherey) s
ox:=wherexj oy:=wherey;
textcolor(blink);
write(' ¢ ',Key)s
textcolor(blue);
gotoxy(26,wherey+1)}
write(' s ')
X =wherex}
readln(Stx);

yi=wherey;

{ Return String value 1}

if (length(Six)=p)and(length(Key)<>0) then

begin
HAdd_Key:=Keys
gotoxy(x,y)s
writeln(Key)

end else

begin
HAdd_Key:=Stx}

end;

xs3=wherex; y:=wherey}

gotoxy(ox,oy) s

Clreol;

gotoxy(x,y);

writeln

end; { HAdd_Key 3

Function HAdd_Key2(Key:real) :realj;

Var St : String;
Code 1 Integer;
RNum t Reals

begin
Str(Key :wid : dec,St);
St.¢:=HAdd_Key(St)
Val(St,RNum,Code);
HAdd_Key2: =RNum;

end; { HAdd_Key2 3

{ Add_Key Internal Function 3
{ Return Real value 3}
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Function HAdd_Key3(Key: integer) :tintegery { Add_Key Internal Function 3}
{ Return Integer value 3}
Var St : Strings;
Code, INum : Integers

begin
Str(Key,St);
St:=HAdd_Key(St)
Val(St, INum,Code)
HAdd_Key3:=INum;
endy { HAdd_Key3 1}

begin

if Select then

begin
ND1s=D_Point"}
ND.Back:=D_Point~.Back}
ND.Next:=D_Point*.Next;

end

else

begin
ND1.Full_Name:=''3 NDi.Short_Name:='"';
NDi.ms=05; ND1.b:=0; NDi.a:=0;
ND1.No_Pred:=0; ND1.Nm_Cost:=0; ND1.Ac_Cost:=03
NDi.Node_Back:=0; NDi.Node_Next:=03
ND1.ES:=0; ND1.LS:=0; ND1.EF:=0; ND1.LF:=0; ND1i.Root_search:=falsej
ND1.Nm_Time:=0; NDi.Ac_Time:=0;

end}

AK:=0;

Sures=' 'j

while Upcase(Sure)<>'Y' do
begin

ND.Full_Name:='"';
while (length(ND.Full_Name)=0) do
begin
Clrscrs
write('ACTIVITY NUMBER HAD N
textcolor(blink);
writeln(ac_no);
textcolor(blue)s
writelns
write('FULL NAME s
ND.Full_Name:=HAdd_Key(NDi1.Full_Name)}
if length(ND.Full_Name)=0 then
begin
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Sure:=' '3

while (Upcase(Surel)<>'Y')and(Upcase(Surel)<>'N') do

begin
writelns
write('Are you sure to quit out (Y/N) '); Sure:=ReadKey:

end;

if Upcase(Sure)='Y' then

begin
AK:=
exit

- A

end}
end;
end;
if AK=1 then exit} { if length(FN)=Q 3
write('SHORT NAME ')
ND.Short_Name:=HAdd_Key(NDi.Short_Name)}
write('Optimistic Time (a) ')j
ND.as=HAdd_Key2(NDi.8)}
write('Most Likely Time (m) ')j
ND.m:=HAdd_Key2(NDi.m);
write('Pessimistic Time (b) ')}
ND.b:=HAdd_Key2(NDi.b)}
write('NORMAL TIME s
ND.Nm_Times=HAdd_Key2(NDi.Nm_Time)}
write('NORMAL COST ')
ND.Nm_Cost :=HAdd_Key2(NDi1.Nm_Cost)}
write('CRASH TIME ');
ND.Ac_Times=HAdd_Key2(NDi.Ac_Time)}
write('CRASH COST ')
ND.Ac_Cost:=HAdd_Key2(NDi.Ac_Cost);
write('BACK NODE "
ND.Node_Back:=HAdd_Key3(NDi.Node_Back);
write( 'NEXT NODE i
ND.Node_Next:=HAdd_Key3(NDi.Node_Next);
write('Are you sure (Y/N/ESC to Abourt) ')
Sures=' '}
while (Upcase(Sure)<>'Y')and(Upcase(Sure)<>'N')and(Suré<>#z7) do
Sure:=readkey;

if (Sure=#27) then begin AK:=1; exit; end;
NDi:=ND3

end;

if AK=1 then begin Add_Key:=1; exit; end; { if length(FN)=0Q or Sure='Q' }

ND.Slack:=03

Add_Key: =03

if not(Select) then . -



begin
new(D_Point)}
no_activity:=no_activity+i1}
ND.Next:=nilj
ND.Back:=DEnd_Point;
if DEnd_Point<>nil then
DEnd_Point~.Next:=D_Point
else
DStart_Point:=D_Point}
DEnd_Points=D_Point}
end;
ND.ET:=(ND.a+(ND.m¥4)+ND.b) /63
ND.02:=((ND.b-ND.a)/6)%((ND.b-ND.a)/6)}
D_Point*:=NDj}
end;

function KeyData : Integers;

var Sure
ND
retc ¢ Integers

chars

Network_Data_Type;
ac_no: longint;

begin
Release(HeapOrg)s
DEnd_Point:=nil;
DStart_Point:=nilj
D_Point:=nil;
retc: =03
no_activity:=03
ac_noi=1j
while retc=0 do .
begin
retci=Add_Key(false,ac_no);
ac_no:=ac_no+i1}
end;
file_name:='";
if DEnd_Point=nil then
KeyData:=1
else
KeyData:=03
end; { KeyData 3

Function FileData : integer;
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var Get_File_Name : Stringli151;

Fi s file of Network_Data_Type;
HPtr : Network_Data_Type_Ptrs
key t char;

begin

window(28, 15,80,25)
DStart_Point:=nil;
DEnd_Point:=nil;
D_Point:=nils;
if Length(File_Name)<>p then Get_File_Namest=File_Name;
Write('Data File Name : ')}
ReadIn(Get_File_Name)}
{¢1-3
Assign(Fi,Get_File_Name);
reset(f1)
{s1+3
if IOresult<>0 then
begin
writeln;
writeln('File not found ... Press any key ')§
key:=readkey;
FileData:=13

end *
else
begin
if filesize(f1)=0 then
begin
writelns;
writeln('File Size = 0 ... Press any key ')}
key:=readkey;
FileDatat=13
exit;
window(1,1,80,25)3
end}

release(HeapOrg);
while not(eof(f1)) do
begin
HPtr:=D_Point;
new(D_Point)
if DStart_Point=nil then DStart_Point:=D_Pointj
read(f1,D_Point*)}
D_Point”~.Back:=HPtr;
if HPtr<>nil then HPtr~.Next:=D_Point;

ends



end
end; {

functi

D_Point”.Next:=nilj;
DEnd_Point:=D_Point}
no_activitys:=filesize(f1);
close(f1)}
D_Point:=DStart_Point;
File_Name:=Get_File_Names
FileData: =03
window(1,1,80,25)3

]

FileData 3

on Confirm :integer;

var lp,done ¢ booleans
ND ¢t Network_Data_Type;
Jmp_Point t Network_Data_Type_Ptr;
key, sure : chary
retc t integery
ac_point s longint;
df t file of Network_Data_Type;
X,y t bytes
begin
D_Point:=DStart_Point;
ac_point:=13
Confirm:=03;
1p:=true;
while lp=true do

begin

ND:=D_Point*;

ClrScry

writeln('Confirm Window');
writeln; .

writeln('TOTAL. ACTIVITY
write('ACTIVITY NUMBER
textcolor(blink);
writeln(ac_point)}
textcolor(blue);
writeln('FULL NAME
writeln('SHORT NAME
writeln('Optimistic Time (a)
writeln('Most Likely Time (m)
writeln('Pessimistic Time (b)
writeln(*‘NORMAL TIME
writeln('NORMAL COST

")

*yno_activity)s

*yND.Full_Name)}

' yND.Short_Name);
tyout(ND.a))s
tyout(ND.m) )3
'yout(ND.b) )

*yout (ND.Nm_Time))s
t,out (ND.Nm_Cost))
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writeln(*

writeln('CRASH TIME : 'yout(ND,Ac_Time))}
writeln('CRASH COST t ‘y,out(ND.Ac_Cost));
writeln('BACK NODE t ',ND.Node_Back)}
writeln('NEXT NODE : ', ND.Node_Next);

write(#27#24#254#26,' (Movement) Del (Delete) ')

Enter (Edit) ESC (End-Sure) Ins (Append) ')}

done:=false;

key:=readkey;
case key of

begin
key:=readkey}
case key of

#72 ,4#75 ¢ begin { Arrow Up or Left Rewind 3
if (D_Point*.Back<>nil) then
begin

D_Point:=D_Point~.Back}
ac_pointit=ac_point-13
end else
begin
sound(100) 3
delay(200)3%
nosound;
end;
done:=truej;
end;

#77 ,#80 ¢ begin { Arrow Dn or Right Forward 3}

if (D_Point”.Next<>nil) then
begin
D_Point:=D_Point~.Next;
ac_points=ac_point+i;
end else
begin
sound(100);
delay(200)3
nosound}
end;
donet=true;

end;
#82 : begin { Ins (Append) 3
Sure:=' '
writeln;s

write('Are you sure to Append (Y/N)
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#13

#27

D_Point~.Back”.Next:=D_Point”.Next
else
DStart_Point:=D_Point”.Next}
dispose(D_Point)}
D_Point:=Jdmp_Point}
if D_Point=nil then
begin
clrscrs
write('DELETE ALL *');
write('DATA .... press any');
write(' key to exit');
key:=readkey;

lp:=false;
Confirm:=1}

end

else.

begin
no_activitys=no_activity-1i}

end}

ends

done:=true;
end;
endy { second case 3}
end} { double key 3
begin { Enter Key 3
retc:=add_key(true,ac_point);
dones=true}
end}
begin { Esc Key 3
Sures=' ';
writelns
write('Are you sure to quit out (Y/N) *')3
xX:=wherex; ys=wherey;
while (upcase(Sure)<>'Y')and(upcase(Surel)<>'N') do
begin
Sure:=Readkey}
end;
Surest=Upcase(Sure)}
if Sure='Y' then
begin
1p :=false;
gotoxy(x,y)s
write('Yes');
end;
done:=true;
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while (upcase(Sure)<>'Y’')and
(upcase(Sure)<>'N') do
begin
Sure:=readkey}
end;
Suret=Upcase(Sure)}
if Sure='Y' then
begin
ac_pointi=no_activity+is
retci:=0}
while retc=0 do
begin
retc:i=Add_Key(false,ac_point);
if retc=0 then
ac_pointi=ac_point+is
ends
ac_point:=ac_point—i1;
D_Point:=DEnd_Point;
end}
done:=true;
ends
#83 t begin { Del (Delete) 3
Sure:=' ';
writelns;
write('Are you sure to Delete 1111 (Y/N) ');
while (upcase(Sure)<>'Y')and
(upcase(Sure)<>'N') do
begin
Sure:=readkeys
end;
Sure:=Upcase(Sure)}
if Sure='Y' then
begin
if D_Point”*.Next<>nil then
begin
D_Point~.Next”*.Back:=D_Point*,.Back;
Jmp_Point:=D_Point”*.Next;
end
else
begin
DEnd_Point:=D_Point”.Back;
Jmp_Point:=D_Point~.Back;
ac_pointi=ac_point-1}
end;
if D_Point”.Back<>nil then



end}
endy { first case 1}
end}
unt il donet
end;
end; { Confirm 3

procedure EraseFilej

var sure § chars

ip t booleans

fi

Xy

begin
if

¢t file of Network_Data_Type;
y ¢ bytes

File_Name='' then begin
release(heapOreg);
exits;

ends

1p:

=truej}

repeat

writeln; writeln;

write('Do you want to Erase file ',FILE_NAME,*' !¢ (Y/N) *')j
Sure:=' ';

x:=wherex; y:=wherey;

“while (Upcase(Sure)<>'Y')and(Upcase(Sure)<>'N') do

Sure:=readkey;
gotoxy(x,y);
if Upcase(Sure)='Y' then write('Yes') else write('No')
writelny writelns
if Upcase(Sure)='Y' then
begin
{ ¢1- 3
assign(fi1,File_Name);
rewrite(f1);
{ $1+ 3
if 10result<>Q then
begin-
write('Drive Eror ..... Press any key to restart');
sure:=readkey;
writeln;
end
else
begin
writeln('Erase file .s0e0es')}
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close(fi);
erase(fi);
lp:=false;
end;
end
else
begin
write('Go to Abourt ... 0ld Data are Still .... press any key ');
sure:=readkey;
writelns;
lp:=false}
end}
until lp=falsej
end; { EraseFile 1}

procedure’ Input}

var
key : Char;

retc, line integer;
X,y 1 bytes;
begin
key:=* '3
ClrScrg
window(28,5,50,15)3
writeln(' Indata Menu');
writeIn( ' QRARRRNIOONNONOMMULMLNNN ' ) §
writelns
textbackground(white); textcolor(black);
Writeln(' 1) Keyboard t)s

textbackground(black); textcolor(blue)s
Writeln(' 2) Load ')

Writeln(' 3) Editor View ')}

Writeln(' 4) Quit To Main Menu');

Writelns

write(' Enter Selection :');
line:=1;

x:=wherex; yi=wherey;

While (key<>'i') and (key<>'2') and (key<>'3"')
and(key<>'4') do
begin
key:=Readkey;
if (ord(key)=0)and(keypressed) then
begin



key.=réadkey;

if (ord(key)=72)or(ord(key)=77) then

begin

linet=line-13

if 1line=0 then line:=4;
ends

if (ord(key)=77)or(ord(key)=g80) then

begin
linet=lineti}
if 1line=5 then line:=1;

end}

ClrScrj

writeln(' Indata Menu');

wr ite 1 n(' @RAARRNOONOADMINUMUNLGN * ) §
writelns;

Writeln(' 1) Keyboard ')}
Writeln(' 2) Load ')j

Writeln(' 3) Editor View ')}
Writeln(' 4) Quit To Main Menu');
Writeln;

write(' Enter Selection :');

textbackground(white); textcolor(black);

gotoxy(1,line+3);

case line of

1 ¢ Writeln(' 1) Keyboard

2 ¢ Writeln(' 2) Load

3 ¢ Writeln(' 3) Editor View

3
'y

DY

4 3 Writeln(' 4) Quit To Main Menu ')}

end;

textbackground(black); textcolor(blue);

end else
if ord(key)=13 then
key:=chr(4g+line);
ends
gotoxy(x,y)s
write(key)}
window(1,1,80,25)3
sound(1000) ;
delay(500);
nosound;
if key='4' then exit;
case key of
'1' : retc:=KeyDataj
‘2' ¢ retci=FileData;

‘3’ 3 if Dats_On then retc:=0 else retc:=ji
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ends
if retc=0 then
begin
retci:=Confirms
if retc=0 then
begin
Save_Dataj
Data_On:=true;
end
else
EraseFiles
end;
end; { Input 3
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