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M3 ¥esuaadidINUN1IEAs (Flow Line Balancing)
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BALANCE DELAY
'Lﬁuﬁﬁﬂm'mgmmmLﬁmmnm‘séwmunaaamﬂqm(wdrk station)
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balance delay : =

((37U7U station * cycle time) - total work content)/
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FROGRSN  LINEZALANIING:

i* I!llttt:llxiill‘ltllltttl11!ttlﬂ1’tiilt!lf!iit:lilileiﬁiil‘tiltiittiitllxi l}

i* Thie progran for arrangs line balzncing 4
i* Constreine : Fztionz] element time ¢= (vcle time 3]
& : ketionzl element (= 100 elementic 3
A : RPW used for postcedsnce of ezch elemens 1 ster (= {0 )
{* If you wari to change constrains you can change )]

{* 1. Reticrizl element ) 100 . you cherge CONST mex €auzl warted element %]
{(* 2. Cycle tine i¢ ginute i7 you want chanee unit you can change eaustion *)
i* of {ycleTime

i* 3. FF for postcedznce 1 ster )il

RPW.FAS , CONST %)

E 23
(2 ten 4 4 J
(l ARRRARAXXFIRRRXRAEARRRARAR KR 2254 % E 3 AXkXR32x% l)

CONST zero = (i
on¢ = 1i:
Tour
max

.
B

50

TYFE  ELEMENT
ZEROONZ
ONEF OUR =z
ZEROMAY,
ANSHER

VAR PrecedenceElement
Precedence
TimeElement
NuiberPreceden
SunFrecedence S w v ARRAVELEWLT
CvcleTims.T_c-tal “‘
NunberElement -||
Method Ay
Confirm.See. ToPrint.

m;@UUﬁmUﬂ5WBﬂﬂﬁ
?“menm YRIINYIA Y

VAR Denand. Hour : REAL:
Eznk., Fo*rret,wence.
Rekank ‘enkFrecsaence + ELEMENT:

: ONZFOUR;

BEGIN

CLESCR:
bzte := TRUE:

WAILE Data DO
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-BECIN
CLRSCR:
MRITELN] T2 #0333 AR RRAARRARARS KAARRR AR R RRARRARKR AN RARAARARA KR S2353R4740 ),
¢ ! i

WRITELNI® :PRODUCTIVITY IMPROVEMENT OF ASSEMBLING REFRIGERATOR INDUSTRY: "2

WRITELN INDUSTRIAL ENSINEERING  CULCAMPUS. :"):
uRHELN(’xt:uxzxtttxtuununxuuxnxxnn:nu:uxu:xuxnxn:ax:!):
WRITELN{ KARRXREL FLOW LINE BALANCING A*33xaxt j,

WRITELNS 7))

WRITELN ° FRESENT BY 'J:

WRITELN{ *: MR. PRAJON PAKDEEKUL B716457 : ');
WRITELN( *7 )2 )

WRITE(® PRESS ENTER TO CONTINUE : °
READLN Any ) : \

CLRSCR; .

WRITELN{ *** (onstraings of ;

WRITELN{ *  : Rationz) element 4 A F
WEITELN( * @ Rational elemenbe(="300 elenent - . TR
WRITELNT * @ RPi US80" or_postletins cach elener & =10 'l

WRITELNT * *):
WRITELN( * *J:
WRITELN( *** ALL RIGHIPWELGoMf
WRTTELN(® *J;
WRITE{’ DEMAND UNITS E
READLN{D=Rand) ;
WRITE("WORKING HOURS TR DAY
FEADLN(Hour] :
URITE(* NUMBER OF RATIONA
READLN{NuzberElement ) ;
WRITE{ ARE YOUR DATA SURE?{
READLK{Confirm) ; —
IF WFCASE (Confirm) = *Y'THEN 2012 /3
Date := FALSE - RS

L

END; { while datz } L0
e
CycleTime  := {Hour*60}/Demand:

{ Initizl arrey orecedenc‘

e B ANYNTNYIAT

WRITELNT" ** TFLYOU INFUT DATA WRONG . REMEMBER THAT WHAT ELEMENT®,

P YOU CAN COXREC . THEM LA
AW AN
WRITELN( T 'Y

q 5

FOR Renk := 1 _TO NumberElement DO

FOR ReRank := 1 T0 NumberElement D0
Precederce kank. Rerani:] := 0:
{ Loop for dste of each element }

TotzlTime := 0:

THTINeae
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FOR Rark := 1 TO NumberEiement DO
BEGIN

WRITE( ELENENT ’,Rank.’f TIME ELEMENT {minute) : )
READLN{ TimeElement [Rank]):

WRITE{’NUMBER OF PRECEDENCE OF THIS ELEMENT : ');
READLN (NumberPrecedence{Rank]):

{ Loop for precedence of ezch elenm nt

IF NumberPrecedence{Rank] ) 0 T .

PrecedenceE lencif
Precedence(f

END { for forpreg

SunPrecedence|Rank] :=
TotalTime L =

END; { for rank }
END:

FROCEDURE FORCORRECT VAR, 41
{ For correct dste } ,I

VAR : CorrectElement.Rerank,
ForPrecedence, kari

ey cﬁ”ﬁﬁ Eﬁmw g1N7
W**QW’I&\TTI‘EENNWYJV]EJ’]&EJ

HVITE (T

WRITE(*** DO YOU WANT T0 CORRECT DATA? {Y/N] ** : *);
READLN{Correct )

IF UPCASE(Correct) = 'Y' THEN

EECIN

ContinueCorrect := TRUE:

HHILE ContinueCorrect DO
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CLRSCE:
WRITE( W=AT ELEMENT DO YOU WNT TO CORRECT? @
READLNi CorrectElement ) :

—
e

{ New initiel }

FOR Rekznk := 1 TO NumberElement DO

Precedence [keRank. CorrectElee

TotelTime := TotalTime-Tif
WRITE ("ELEMENT . CorrectBien
READLN(TineEiement[CO
WRITE(’NUMEER OF PR
READLN {NumberPreceds

{ Loop for precederigé o
IF NumberPrecedenc
FOR FerPrecedencg:=

BEGIN

WRITE (ForFrecede ECEDEN
READEN(RankPrecedence ‘Fﬁ

Precedence [ Rarik

END: ; edenc Y

TotalTime . = TotalTimefTimeElenent[Corre

ﬂﬁ"ﬁf’ﬂ?’lﬂﬂﬁﬂ 8113

WRITELNEE)
WRITE(’ [10 YUU WANT TO CORRECT AGAIN? (Y/N) :

ammmmum'mmaﬂ

Cont inueCorrect := FALSE
END: { while ContinueCorrect }
END: { it correct

END:

PROCEDURE  FORLIST:
I Liet azts |

PrecedenceElement[f.or ;z; ] := RenkPrecedence:

. T ~ -~
LikeSunPrecedence: ! orrectE]enent egence Lorre lement J;
lement J:
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VAP LElement.StartFrecegence @ ELEMENT:
Ficklp : CHeR:

BECIN

CLRSCR:

WRITELN(® *):

WRITELN('$s38¢ CYCLE TIME (NINUTE) $888¢ : ".CycleTime:10:2):
WRITELN{" ')t
WRITELN{' ‘ =l
URITELND® 7); ' ,

WRTTELN{ ELEMENT".
WRITELNT® *1: - A/
WRTTELN(' a4
WRITELN(® *): :

FOR LElemerit := 1 TO Number

WRITELN(LE]lement:5
ELSE

BEGIN

StartPrecedence :=
WRITE(LElement:5.’
*

WHILE StartPrecedenc
BEGIN (77

i

IF StartPreced —j € = NumberPrece AEN "';
WRITELN(Pr aenreElenﬁnt[LBemmt bta'*tFrecedenceh

ELSE

ﬂﬁﬂ"ﬁf&m‘ﬁ WHNT

END: {Tor startprecedence)

a,mmmfuum'mmaﬂ

IF {LElement = 15) Ok {LElement = 3%) O {LElement = 55)
OF {LElement = 75} OR (LElement = 951 UK {LElement = 115)
OF {LElement = 135) OR {LElement = 15% ) THEN

BEGIN
WRITELN(""):

WRITED™* PRESS ANY KEY T0 CONTINGE ** & )3
READLN(PickUr)



END { if LElement }
END { for LElement }

END:
END;

PROCEDURE ~ FORPRINT:
{ List dsts }

VAR LElement.StartPrecedence
FickUo

BEGIN

WRITELNILST.” *);
WRITELNILST. $8888  CYCl
WRITELN{LST,” *); . /
WRITELN{LST, " ==mmmmmmn N 1)
WRITELN{LST, "ELEMENT"," £ aMElT (x

URTTELNILST.” *);
WRITELN{LST. ' ==mmmmmmm e femebiees PR N .
WRITELK(LST,” 'J; :

FOR LElement :=.1 TO Numberg@leme

IF Nunberfrecedence[LElen¢ ] :
WRITELN(LST,LE1ement :5. g fent):14:2.°-":17)
ELSE . :

BEGIN N
"brf,

StartPrecedence #=i1:

WRITELST, LElenert

5, - i ment J:14:2, 4

B R

e

BEGIN

ELSE
WRITE(LST, PrecedenceElement {LElement. StartPrecedence].”." )
StartPrecedence := StartFrecedencetl
EN2 {for startorecedence)

END {else numberprecedence }

END:
END:

w3 INEAFNE N T
NARLRIEMANARNYNY
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PROCEDURE  SEEDATA;
{ Ask thet vznt 1o see dats? }

BESIN

WRITELND®  *):
WRITE("DO YOU WANT TO SEE DATA? {¥/N] : *J:
FEADLN{See):

IF UPCASE(See) = *Y" THEN

ECIN

WRITE('DO YOU WAKT TO PRI
READLN(ToPrintJ:
IF UFCASE(ToPrint) =

FORPRINT
ELSE
FORLIST
END
END:

{$1 COMS0AL.PAS)
{$1 LARGEST.FAS)
{$1 RPULFAS)

{$1 KILBRIDE.FAS )

{ hzin progran }
BEGIN

{ C2]) orocedure }

INUT: :
SEEDATA: =S o
FORCORRECT{S e%;ﬁ’ ’J Vl H 7] j w EJ’] ﬂ ‘j
IF UPCASE{Correct) = HEN
SEEDATA:

qma&mtuumawmaﬂ

Ao*m thod := TRUE.
WHILE AgsinMethod Do
BECIN
WRITELND® 7Y
BRITELN® ')
WEITELNE® s

URITELN\"UHAT METHOD DO YOU WANT TO ARRANGE LINE BALANCING?® J:
W-ITELRES ¢ LARGEST CANDIDATE RULE):
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WRITELN{"2 : KILERIDGE & W
WRITELN(*3 & RANKED POSTZLICNA!
WRITELN{"4 : COMSOAL'};
WRITELN(’5 : EXIT THIS PRO
WRITELN(® *):

READLN{Fethod):
IF Method = 1 THEN

ELSE
IF Method = 3 T
RPE{SunPrecedenc
ELSE
IF Method = & THEN
COMSOA(S _

T =
hce { ‘:KHF_ S ‘

END { while agzinmetha j' " ¥

- AUEINENTNYINS
ARIAINTAUNNIINGIAY
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PROCEDURE  FPWitiketunFrecedence :  ARRAYELEMENT
{ Seizct element for each stztion |

CONST two = 2:

ten = 10
TYPE ONETEN = one..ten:
LINSLAST = 0..20;
LIST = ARRAY{ONETEN] OF ELEHENT
ARRAYLIST =

ARRAY[ELEMENT] OF LIST:

VAR SetSelectTrue.
SetNotSelect
ElementStationmm
Postcedence
SumTime, Sum
TemporaryTine
RankInSt ’
Nonepreceden
Select, Gompare
SelectTrue, f
HaxElementiRerz
Station, kankt
MemberSel :
MemberNot Sele
EachNode
Line
KaxRPW, DelayTine,
HaxDelay
Choice
Ary |
Everydte

EachStaidor.

EachElement

Trvagain  : EOOLEAN:

" ﬁﬁoﬁwﬂ%’ WYNT

amaxammum'mmaﬂ

FOR EschNode := 1 T0 ten DG

LEMENT.
RI1ST;

Fostcedence{Farik){EachNode] := 0;
{ Fine Fostprecedence of every element }
FOR Rark := 1 T0 NumberElement DO

BECIN




Eacritode 1= @t

FOR Rerenk := 1 70 Nun‘berilemenf Do
IF Precedence[kenk,rerank] = 1 THEN
BEGIN

EachiNode := EachNode+1;
Poctcederce[Rank ) [EachNode] := ReRari:

END: { if precedence }
END: { for rank }
END:

FROCEDURE  WEIGHT {Po.
{ Find RFH of eac

V&R . WorkNode
N

BEGIN

WAILE  { PostList{N]

BEGIN
HorkNode
Sunie gt [fark ol Node J:

TemporeryTifie Hor

i
.

-N+1

‘ﬂ“lﬂ"ﬁi"mﬂﬂiw g9

QWW”‘&WNNW]W]EJ’]MJ

PROCEDURE - NOFRECED:
{ Find elenente which no have precedence }

BEGIN
RarkNone := (1

FOR Rank := 1 TO NurzerElement DO
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IF NOT(Rank IN SetSeiectTrue) THEN
IF tikeiurPrecedence(kani] = 0 THEN

BEGIN

RkankNone := RankNore+1:
NoneFreceaence {RankNone] := Rari;

END: { else LikeSumPrecedence }
END:

PROCEDURE  DETERMIN:
{ Check selected elerent it nc

BEGIN /ﬂ

Sumt ime[Station) J+TimeELER .u4:;:=_‘

{ Check totel time oif€a nfes cyel g

; | '\H\\
IF Sumtime[Statie ne THER , »\\\\\
EGIN ' o . N

- SelectTrue
MemberSelectirue
SetSelectTrue
RankInStation[$
ElementStation{ste
Tryhasin iz FA
EechElement := FALSE; ,
IF Member Selectl- = NerbérElement | .
Esch$tatiio

‘:lectTrue:

END { if sutedl

.Il
i
W

ELSE

“BULANININGINT
Sei tSelecL SetNoiSelest + (Select]:

MemberNot Select -nemoe»mté;ecm

R TANT ?mﬂ‘ﬁ”’r’ﬁ NENAY

{ Check thst every element is not vanted? |

IF-MemberNotSelect = RenkNore THEN
BEGIN

Trybgzin = FALSE:
EschElement := FALSE

128
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i | it menberselect |

Eisr
TryAgein := FALSE

END: { eise sumtime }
END:

FROCEDURE DATASTAT:
{+ #iter selecting an elenent, keep element in station }

BECIN

TF MemberNotSelect ¢ RankNene
FOR Rank := 1 TOwhamb:

LikeSumPrecedengceltRent e SLnFr i -Precedencel Se lect True. Renk )
ELSE ; \

Eachstation =4
END:

FUNCTION DELAY : REA
{ Find % delay tin

VAR Dstztion
BEGIN
MaxDelay := 05

FUR DStetiOn amitumbiabiohnbt
V-'

IF SumTimelDStation)

peyDelay := SunTime[DStetionl:

N IvkLl EWI el | E]"lﬁ 9

ammmmum'mmaa

VAF Foretztion : ELEMENT:
BEGIN

WRITELN{LST. " 03

WRITELN{LST.”

WRITELNILST.” 3 RANGED POSTTIONAL LETGHTS *47):
WRITELN(LST, .

WKITELNILST. CYCLE TINE @ *.hexDelay:10:2);



WRITELNILST.” *J:

GRTTE NG| @ PRARRRRR AAXFAIRAERRFRRAAAKRRAARRARRKARARARZI AR RS & Ak7A
WRETEENILST, "2 fadaxirnastsns ARiRi B ARRARARERARRICY,
s

WRITELNILST. STATION'," ".ELEMENT'." *.'TOTALTIME OF EACH STATION {ninutel’]:

UR]TELN_‘LST.’il‘tzlkitti\1AA.‘I\l.liill‘ilﬂiiii&ﬁiiﬁtﬂllltttl.tllxiﬁiiil‘tiii:‘-iiiilil",;
WRTTELN(LST,” ")

WRITELN{LST.” *):

FOR ForStation := 1 T0 Station DO

BEGIN

FOR Rank := 1 T0 kankInStat:
IF Raniinsta:ion{Fons

IF Kank =
on{ForStation. kank]:5]

ion.kank]:5,
'2);

ForStation,Rank]:5)

1; 7 : jtstetion. Rerk):5.
URIT LST. -

Wuﬂﬁwwwéwﬂwns

END: Qfor forstation |

ammnmummmaﬂ

WRITELNILST.” ")t
WRITELN{LST. "DELAY TIME = *.DelayTime:5:2.7 %°)

END:

PROCEDURE  PRINTNO:
{ Fresent output on screen |

VBF Foretation :  ELEMENT;

BEGIN
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WRITELNI®
WRITELN(® 'i;
WRITELN 2% RANKED FOSITIONAL WEIGHTS **');

WRITELRDT 7 ’

WRITELNITCYCLE TIME & 7. MaxDeley:10:2):

WRITELNG 7):

. HRITELN(’Xllxllxtxtililtliftiitl‘tiiﬁ*tittliitttxtilillititﬁlii’lItlliiltti"',:
WRITELN{ STATION'.” ".CELEMENT',” ".’TOTALTIME OF EACH STATION (rinute)’):
NRITELNI’!li!litttit’lt1tttkltt!it!t1Xi!lﬁtttitxxilxi!t!t!ﬂltxtxt!iliiitni ’.
WEITELN:" 7
WRITELN{
Line := {:

FOR ForStation :=

BEGIN

FOR Rank :=

BEGIN

Line :=
IF

------

J én rank)
A UH AN tm'z WELIDS.
ELS.
A 9150 NW'YJ‘V]EI']EI d
UFITELNlFor.»ta*‘zm 5 T.ElementStaticr{Forstation.Rank ]:5.
* . suntine[ForStation):5:2};
- IRITELK i
ERD:

IF Line = 15_THEN
BEGIN

WRITE{"PRESS ANY KEY TO CONTINUE®):



READ N Ay
(LESCR:
ine =
END { if line i
END { for rark )

END: { for forstation }

WRITELN{" J:
WRITELNE® 72
WRITELN(® "):
WRITELN('DELAY TINE = ".Dels

END:

{ RPW program 1

FINDPOST:
FOR Rank := 17T
BEGIN

FOR ReRenk := 1 J0NunbsrEtenent 00

TemporaryTine[Reks K3 ;}W

END: f for

ﬂﬁ“ﬁl’l‘l’lﬂﬂﬁﬂ gINT

Eve tation := TRUE:
MemberSelectTrue := 0

ammnimummmaa

{ Select element of every station }
WHILE EveryStation DU
BEGIN

Stetion = Stationtl:
SunTime(Station] =

{ Select element for & station }

132
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=

Ezchstetion FJE

RznkInS:ation[StezlonJ =

WHILE EachStetion DO

BEGIN
{ (a1l procedure }

NOFRECED:

{ select an element }. o

SetNotSelect
EachElement
MemberNotSe

FOR Compare :3

) KexRPU )

T { sumueicht_t
. setNotSelect)) THEN

] ;-' 1‘:“

ey el Comoge )

»

bz xjée = NO":‘PI‘C&CGE'» (Corpare )

ﬂ‘HEJ'JVIHﬂiWEJ’]ﬂ‘i

Select := MaxElement i
qmmmmumwma d
TryAgzin = TRUE:
WHILE Tryhgsir DC
{ C2ll procedure }
DETERMIN:
END: { loop eachelement }

{ (a1l Frocedure }

2
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DATASTAT:

END: { looo eachstation }

1F MemberSelectTrue = NumbénEie

WRITE("DO You WANATO ERINTFO
READLN{Choice) :

{ Call procedure

IF UPCASE{Choice] =
PRINTYES
ELSE
PRINTNOj 4
WRITELN(
WRITE (" PRE: v .
READLN(AnY) | |

" AUEINENTNGINS
AMIANTUNMING 1A
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132 WUEUAIRAINITINA (Material Requirements Planning: MRP)
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(Independent. and Dependent Demand)
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'ﬂﬂﬂ??NLﬂaﬁuﬂ LA

‘z g * $ - 1 . a0 s .
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' B
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