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)

eay) Bl (B) 3

Slae Lilead |,

-
[

(7) Jaral) b glisy) bd

Start

Initialize all

Variables

Input
(Demand) (d), Eff. Factor (a).

2.1
Moving Time (M), M(1) = 50, M(2) = 73, M(3) = 110
W(1) =90, W(2) = 90, W(3) = 180
ST(1.0) = 25440, ST(2.0) = 25330. ST(3.0) = 25320

3)
Call Generate (MX (

) (3.1)

Ki=INT (d*Pi+Mi)*35+W1I
/28800)*1+a”/C)

LEGEND
K = No. of Kanban
M=Mn +Qn
W =Moving Time Between
work stations.
S = Process.
BT = Beginning Time.
AT = Accomplishing Time.
d = Demand.
a = Efficiency Factor.

t = Time Horizon.

SP = Stock Point.

E = No. of Breakdown Days.
St = Start of Breakdown Time.
P = Process Time.

C = Capacity.

BD = Breakdown.

4.1

IF Day (1) \42)

= Holiday

Call Generate I

»
L
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100 200 @ 400

(5.1)

AT(LK) ST(1,(k-1)) +((P(1) + M(1)) * C/4+30)
AT(2,k) ST(2,(k-1)) +H((P(2) + M(2)) * C/8+30)
AT(3,K) ST(3,(k-1)) +((P(3) + M(3)) * C/12+60)

4 5.2)
ST (Lk) = AT (1,k) + 60
ST (2,k) = AT (2,k) + 60
ST (3,k) = AT (3,k) + 120

5.3)

YES (5.4)

A

| ©)
Call Bernoulli Dist. I

) a.n

IF YES
9=1 Call BD H (7.2)

| E=E+1 I

I=1+1

8.1)

“AT(,k) AND
T(2,k) AND  >54000

2AT(3,k) AND

YES

\ 4
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IF YES

AT (2,k) >54000
9.2)

| AT 2k) =D I

NO
(10

PRINT AT (2,k)

(11.1)

YES

A

YES

A

NO (14)

PRINT
Results and No. of Breakdown Days (E)
No. of Container in Every Stock Point
Accomplishing Time for Every Pulling
Process within Every Workstation
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(Q-Basic 4il) dalal) cileliall Aalal) 48,40 — (7) Jarall 3 g LY i 3lSlas galiys :(C) galall
DECLARE SUB id (AT!(), E)
DECLARE SUB unif (L!, Ul, x!)
DECLARE SUB ber (a!, x!)
DECLARE SUB poi (z!, x!)
DECLARE SUB gamma (N!, b!, X!)
DECLARE SUB gen (C1!, MX !())
CLS
OPEN "D:\ali.txt" FOR OUTPUT AS #1
DIM k1, k2, k3 AS INTEGER
DIM M(3), w(3), S(24) AS SINGLE
DIM MX(24), MX1(24), X(24) AS DOUBLE
DIM x1 AS DOUBLE
DIM ST(3, 12), AT(3, 10)
INPUT "Demand"; d
'INPUT " Time Horizon"; t
INPUT "Eff. Factor"; a
C=d/10
M(1) =50: w(1) =90
M(2)=73: w(2) =90
M(3)=110: w(3) =180
RANDOMIZE (22)
CALL gen(1, MX())
FORi=1TO4
P(1) =P(1) + MX(i)
NEXT
FORi=5TO 12
P(2) =P(2) + MX(i)
NEXT
FORi=13TO 24
P(3) =P(3) + MX(i)
NEXT
k1 =INT((d * ((P(1) + M(1)) * 35 + w(1)) / 28800) * (1 + a)) / C)
k2 =INT((d * ((P(2) + M(2)) * 35 + w(2)) / 28800) * (1 + a)) / C)
k3 =INT((d * ((P(3) + M(3)) * 35 + w(3)) / 28800) * (1 +a))/ C)
PRINT "NO. of Kanban Continers in a stock point: "; "SP(1)="; k1; ":SP(2)="; k2; ":SP(3)="; k3
FORi=1TO 87
PRINT "Day"; i;
[Fi=10Ri=60Ri=70Ri=140ORi=21 THEN PRINT " Is a Holiday ": GOTO 100
IFi=28 ORi=350R1=39 ORi=42 THEN PRINT " Is a Holiday ": GOTO 100
IFi=49 ORi=56 ORi=63 ORi=70 THEN PRINT " Is a Holiday ": GOTO 100
IFi=770Ri=81 ORi=284 ORi=87 THEN PRINT "Is a Holiday ": GOTO 100
ST(1, 0) = 25440
ST(2, 0) = 25380
ST(3, 0) = 25320
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PRINT

FORk=1TO 10

P(1)=0:P(2)=0:P(3)=0

CALL gen(1, MX())

'STOP

FORj=1TO4

P(1) =P(1) + MX(j)

NEXT j

AT(1,k)=ST(1, (k- 1)) + (P(1) + M(1)) * C/ 4+ 30)
FORj=5TO 12

P(2) = P(2) + MX(j)

NEXT j

AT(2,k)=ST(2, (k- 1)) + ((P2) + M(2)) * C/ 8 + 30)
FORj=13TO 24

P(3) =P(3) + MX(j)

NEXT j

AT(3,k)=ST(@3, (k- 1)) + (P(3) + M(3)) * C/ 12 + 60)
ST(1,k)=AT(, k) + 60

ST(2, k) = AT(2, k) + 60

ST(3, k) = AT(3, k) + 120

NEXT k

CALL ber(.2, q)

IF q=1THEN CALL id(AT(), E):'E=E + 1

PRINT " AT(1)"; " "; "AT(2)";""; " AT(3)"

PRINT " e e
FORk=1TO 10

IF AT(1, k) > 54000 AND AT(2, k) > 54000 AND AT(3, k) > 54000 THEN GOTO 100
FORz=1TO3

v=0:1=0:f=0

IF AT(z, k) > 54000 THEN AT(z, k)=0

v =INT(AT(z, k) / 3600): 1 = (AT(z, k) MOD 3600) / 60: f= (1 - INT(I)) * 60
PRINT #1, AT(z, k); ";";

PRINT USING "##"; v;: PRINT ":";

PRINT USING "##"; INT(1);: PRINT ":";

PRINT USING "##"; f;: PRINT " ",

NEXT z

PRINT #1, i

PRINT

NEXT

100

NEXT

PRINT "NO. of Breakdown Days="; E

SUB ber (a, x)
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IF RND > a THEN
x=0

ELSE

x=1

END IF

END

SUB

SUB gamma (N, b, X)
FORi=1TON

k =k + LOG(RND)
NEXT
X=k*(-1/b)
'PRINT x

'STOP

END

SUB

SUB gen (C1, MX1())

DIM X(24), S(24)

FORi=1TO Cl

CALL gamma(756, 5.82142, o)
X(1)=1INT(o): S(1) =S(1) + X(1)
CALL gamma(98, 1.63561, o)

X(2) =INT(0): S(2) =S(2) + X(2)
CALL gamma(11, 2, o)

X(3) =INT(o) * 4: S(3) =S(3) + X(3)
CALL gamma(1014, 12.9956, o)

X(4) =1INT(0): S(4) = S(4) + X(4)
CALL gamma(320, 7.61371, o)

X(5) =INT(0): S(5) =S(5) + X(5)
CALL gamma(253, 7.92131, o)

X(6) =INT(0): S(6) = S(6) + X(6)
CALL gamma(2774, 9.90578, o)
X(7)=1INT(o): S(7) =S(7) + X(7)
CALL unif(10, 20, o)

X(8) =INT(0): S(8) = S(8) + X(8)
CALL gamma(65, 3.09878, o)

X(9) =INT(0): S(9) =S(9) + X(9)
CALL unif(104, 120, o)

X(10) =INT(o): S(10) = S(10) + X(10)
CALL gamma(284, 4.73303, o)
X(11)=INT(o0): S(11) =S(11) + X(11)
CALL unif(25, 37, 0)

X(12) =INT(0): S(12) = S(12) + X(12)
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CALL gamma(79, 1.3137, o)

X(13) =INT(o): S(13) =S(13) + X(13)
CALL unif(35, 58, 0)

X(14) =INT(0): S(14) = S(14) + X(14)
CALL gamma(10, 2, o)

X(15) =INT(o) * 4: S(15) = S(15) + X(15)
CALL gamma(24, 2, o)

X(16) =INT(o) * 4: S(16) = S(16) + X(16)
CALL gamma(40, 2, o)

X(17)=INT(o) * 4: S(17) = S(17) + X(17)
CALL gamma(28, 2, o)

X(18) =INT(o) * 4: S(18) = S(18) + X(18)
CALL unif(52, 78, o)

X(19) =INT(o): S(19) =S(19) + X(19)
CALL gamma(78, 1.7871, o)

X(20) = INT(0): S(20) = S(20) + X(20)
CALL gamma(64, 2, o)

X(21)=1INT(0) * 4: S(21) =S(21) + X(21)
CALL gamma(16,. 367019, o)

X(22) =INT(0): S(22) = S(22) + X(22)
CALL gamma(90, 1.61239, o)

X(23) =INT(0): S(23) = S(23) + X(23)
CALL unif(24, 44, o)

X(24) =INT(0): S(24) = S(24) + X(24)
NEXT

FORi=1TO 24

MX1(i) =S() / Cl1

NEXT

END

SUB

SUB id (AT(), E1)

CALL poi(1.3,y)

IF y > 0 THEN

PRINT "Breakdown"
ELSE

GOTO 1

END IF

DIM sb(y), b(y), dt(3, 10)
FORk=1TOy

CALL unif(1800, 7200, b)
bk)=Db

CALL gamma(51,. 00124746, o)
sb(k) =0

NEXT k
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FORk=1TOy-1

IF sb(k) > sb(k + 1) THEN a = sb(k): sb(k) =sb(k + 1): sb(k + 1)=a

NEXT
FORh=1TOy
FORk=1TO9

IF sb(h) > AT(2, k) AND sb(h) < AT(2, (k + 1)) THEN

AT(2, k) = AT(2, k) + b(h)
FORj=k+1TO 10
AT(2,j) = AT(2, j) + b(h)
NEXT

END IF

NEXT

NEXT

El=El+1

1 END SUB

SUB poi (z, x)

h=0

w=1

1=EXP(-z)

10 w=w * RND

IF w <=1 THEN x = h: GOTO 20
h=h+1

GOTO 10

20 END SUB

SUB unif (a, b, x)
x=INT(RND * (b-a + 1)) +a
END

SUB

— Sl dalal) «Laplpistlly datil e o)
J28-1190a <10 222l 17 sl calar
ilKa) ) 3)LEY) ae dasall gl aUai (1995 casie ani cans
Alao A yl) dcliall claidl & plaill 13a (e Balny)
cary dxals L)y Lalaidy) o pled)
Asikele, E.E. 1994. Adaptive Control for JIT Manufacturing
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Implementation of Dual Kanban System: Simulation Approach
Empirical Study in the State Company of Leather Industries-Factory 7

Abdul Karim Muhsin Bakir, and Ali Mouat Sa'ad

ABSTRACT

This research aims to empirically examine the implementation of "Dual Kanban System Using Stochastic
Simulation". It simulates the effect of two variables: varied processing times and machines breakdowns on the
success of the Kanban system implementation. Q-Basic was used to build and operate the simulation model.

The empirical operating of Kanban system showed that the results achieved were better than the research sample
studied in terms of increased output by (10.5%), improved capacity utilization (11%), and reduced WIP inventory
by (10%). Despite the positive results of the Kanban system, the research revealed that both variables have
negative impacts on the Kanban implementation which suggests the need for improvement programmes to handle

these impacts.

KEYWORDS: Dual Kanban System, Push System, Pull System, Withdrawal Kanban, Production
Kanban, In-Bound and Out-Bound Inventory Points.
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