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THE PROBLEM:

Consider a manufacturing facility for the production of a product
consisting of three components. The system has the following

configerationss

(1) The componpents are prbduced in three separate processes, each

of which is characterized by stochastic process times.

(2) The time interval between the arrival of orders at the mannf-

acturing facility is a random variable,
The mechamism of this system is characterizad by:

(1) Orders arrive at the facility .at random, according té a certain

distribution,

(2) When an order arrive at the production facility, process times
are generated, according to a certain distribution, for each of

the three processes.

(3) When all three components are coupleted for a particular order,
the product is assembled from the three components. The

production facility becomes free to receive another. order.

(4) A new order cannot be accepted until all three components of
the previous order are completed and all three processes are
vacant, Otherwise,new orders are placed in a waiting line

until the production facility is vacated.
ASSUMPTIONS 3
(1) The inter—arrival times follow an exponential distribution.

(2) The production times at the production facilities follow ex-—

ponential distributions (with different parameters).



PROCEDURE :

(1)

£2)

(3)
(&)

Set Initial Conditions:
— Total Idle times for production facilities (when the systen
" b2
is not vacant) equal zero, STINA(J)

Total Idle times for production facilities (when the systen

is vacant) equal zero, "IDT"

~ Total waiting time, till the order enters the system, equals

zero, 1 STW @
- Total time for the systei equals zero,™ TST "

- Total arrival time, when the order enters the system.= O “STA"

Reads
-~ Number of orders proposed for the simulation run "N M
— Paraiseter for the inter—arrival time distribution A

-~ Parometers for the production times distribution il o (an

Set the arrival time of the first 6rder as zero tiue

(5)

(6)

For each of the orders, the following steps are to be considered
Set the following varibles to be equal to zero:

- Production times on the three production facilities " TS(J)"

- Idle times of the three production facilities * TINA(J)"

- Max production time on the three facilities, for the coupo-
nents of the order n QS

~ Waiting tiwe of the order *® TW ®

—~ Idle time for production facilities (when the system is

vacant) "DTH"

Generate production times, for the order's three components,

on the three production facilities ™ TS(J)"
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(7) Final the il aXe of those three production times " TSM #

(8) Calculate the total time for the system ™ TST "

(9) Check if we are dealing with the last roder (i.e. order nuuber N)
or nott
. If yes, proceed immediately to (21)

« If no, carry on ordinarily.
(10) Find, for each of the production facilities, the following items:

- TIdle time (system is not vacant); by subtracting production
time on this facility from the largest production time on
the three facilities WTINA(J)™

- Cumulative Idle time (system is busy, i.e. not vacant)

(11) Now, the information needed for this order are complete, they

are punched
(12) Proceed to the next order

(13) Generate the arrival time, according to the inter—arrival dis-

tribution and the proposed parameter ™ TA "
(14) Calculate total arrival time " STA ™

(15) Calculate the difference between the total arrival time and
the total system time ¥ D M :

(16) Examine this differences
« If negatives the order has to queue up till the order

" before it is through

. If positive: the order is admitted to the system as soon

as it arrives

(17) Calculate the idle time during which the systenm remained

vacant, if any

(18) Calculate the waiting time for the order, if any
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(19) Calculate the necessary statistics:

-~ Total Idle Times . <N TDT &
- Total Waiting Time : " STW-
- Total Time For The System " TST"

(20) Repeat the same steps again, i.e. go to (5)

(21) If we are dealing with order number N
- Get the cumulative idle times for the three facilities
» STINA(J) @

(22) Punch results concerning order N

(23) Punch results concerning accumulated statistics

The same procedure is translated into FLOW-CHART as shown in the next
page
PROGRAMMING FOR THE IBM-1620:

THE FLOW-CHART, as previously analysed, was translated into FgRTRAN II
coded program, For conviniency and simplicity, in order that the reader
should not lose track of the original problem of the job shop, I have
decided to generate inter-arrival times and production times using a
separate program. Then these values are injected into the main model,
which is another program, The latter program is coded according to the

flow=chart with slight modifications:
Block (6) s READ Ts(J) insted of GENERATE TS(J)

Block (13} : READ TA insted of GENERATE TA

T

Therefore, the programumes function®d pre‘asAfbllowsx
PROGRAMME A :
(1) Reads in a group of random numbers(as factions) PHY(I), PSY (I,J)
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SET INTTIAL CoMDITIONS

STIMA() z 0 5

TOTz 0 @
sz 0

TST =20

ST™ =0

®
=

B2 ®
=

T3(3)=0

sH@E)=0 ®

TIA()= O
1T =20

aT20

el « HAX (TS}

TST : TST4TSH.

TINALT) = TSH - TS(T) -
STINA(T) = STINA(T)+TINA(T)

_PUNEH STMULATION TABLE | |

I PUMCH STMULATION, TABLE l

® 06

PUNCH

FINAL @

RESULTS

GENERATE TA

STA3STASTA

@ ® @

He

o
H
8

®

DT «D Dr 0 @g

TW=z O TWsz=D -

T

TOT 2 TOT 4 BT

SIW 3 STWTW

TST a TST 4T
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(2) Utilizes those random numbers to generate inter—arrival times
and production times according to negative exponential distribu-

tion as follows:

AL —ri-M‘l— log (L—-PHY(I))
TS(L,d) = - MEYGF(()J) log (1-PSY(Iyd))

Where ¢ LAM is the arrival ratej; items/hour
MEW(J) is the production rate for each facility J;
~ - itemg/hour
L is a running index, refering to arriving orders
TA is the inter—arrival time in minutes

TS is the production time
LAM,MEW are to be specified for each computer run
PROGRAMME B: '

Reads in the data as obtained from programme A and proceeds

according to flow-chart.

COMPUTER RUNS:

THREE RUNS were made with the following parametews:
RUN 1 ¢ N = 200

AN=4
(1) =7 w(2) =8 () =9
RUN 2 : N = 200
nN= 6
w(l) =7 w(2) =8 w(3) =9

RUN 3 s N =200 ¢
AR ST b e A el _ ]
(1) =5 ol s R(e) ®(3) = 10

H
o



ANALYSIS OF OBTAINED RESULTSS

A printout of the obtained results, together with the programies,

is shown in the Appendixe Examining those results, we notice that:

- Changing the arrival rate, while maintaining the same serive
rates, does not offects
« Total System Tinme
o Time Of Vacancy
. Percent of Inactive Time

. Percent of Idleness

But affectst
., Total Waiting Time (Increases as the arrival rate increases)

. Average Waiting Time

-~ Changing the service rate, while maintaining the same arrival .

rates, affects:

. Total System Time

. Time of Vacancy

. Percent Of Inactive Time
« Percent Of Idleness

. Total Wating Time
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10
LS

20

25

30

35

40
45

CINMENSICN PEY{2CO),PSY(€00),PHYLI20C),PSYL(2C0,s3)
CIMENSICN T2{200),7TS(20C+3),MEWI3),AMI(3)
REAC L1lsNyK,ylk

FCRMAT(313)

READZ2 s (PHY(I)sI=1sN)

READ2 4 (PSY(I),I=14K)}
FCRMAT(10X,10(3Xe14))

DC 10 I=24N
PHY({I)=PHY(I)#*,C001

CC15 I=1,K
PSY(I)=PSY(I)*.CCO1

DC 20 I=2,N
PHYL(I)==LCCGF(l.=PkY(I})
L=1

CC 25 I=14N

DC 25J=1,V
PSYL{I,J)==LCGF(la=PSY(L))
L=L+1

READ3,LAM

READ3,y (MEW(J) yJ=1,3)
FCRMAT(5X,514)

AL=LAV

TA(1)=0

LiI)/AL)*60.

AM(J)=NMEW
TS(I4+J)=(PSYL(I,J)/AN(J))260,
DC 45 I=1,N .
PUNCH4,I , 7A(1)

PUNCH4, T1,(1S(I14d)4d=1,4V)

FORMAT (10X,I5,5X,3(5X,F8.3),7X)
GE HG 5

ENC



N

10
15

i~

20

30

35

40

45

50

55
60

70

fu

e

CIFENSICN TE(5),TINALS),STINAIS),PCINT(5)
REAGL o4 ¥

1CT=0

STh=0

TST=0

STA=0

Th=0

0T=0

BC54=1,¥

STINA{J)=0

FCRMATI(513)

ER

READ2,TA

0G15J=1,M

Istai=0

TINALJ)}=0
READ2,(TS(J)d=1,M)
FORMAT(20X;s2(5X,F8.3})
TSM=T51(1)

OC 25J=2,V
IF{TSM=TS(J)120,20,25
TSM=TS(J)

CCATIANLE

TST=TST+TSM
IF{I=-N)30,55,55
D035J=14M
TINA({J)=TSM=-TS(J])
STINA(J)I=STINA(JI+TINALY)

PUNCH3 s IsSTA ({TS(J)sJ=14M)yTSMy (TINALI) s d=1,;M) 3 Th,DT

TSM=0

Tw=0

CT=0

I=1+1
READZ2,TA
STA=STA+TA
C=5TA=TST
IF(D)40,40,45
DT=0

TW==-0

GCTC50

OT=D

Twh=0
TOT=TCT+DT
STW=STW+TW
TST=TST+LCT
GCTC1Q

DC6Q J=1,NM
STINA(J)=STINA(J)+TCT

PUNCE3:I1sSTA,(TS(J)3d=1,M),TSM, (TINA(J),J laM),Ik,DT

PUNCH6 s STA, (STINA{J) 3J=1,M),STW, TDT
FORMAT(10X3F7+2,428X45F7.2)

DC 70 J=1,M -
PCINT(J)=(STINA(J)/TST)*100.

AN=N

AVTW=STW/AN

PCIDT=TCT/TST

PUNCH4 , TST

PUNCH4 4 STh

PUNCH4 , TDT



PUNCH4 s (PCINT(J)yJd=14M)
PUNCHE4 s AVTHh
PULNCH4,PCICT

4 FCRMAT(20X42(F8.3,3X))
END

- A
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CASE NUMBER 1

Law =4 ITEFS/HOUR
PEWI{1) =7 ITEMS/HOUR
MEW(2) =8 ITEMS/HOUR
MEWI3) =9 ITEMS/HOUR .
:;:.s-.'.z:::::t:::z:=======:¢============z==x:==x===l:==3====3====='=:I:========.=======:-xs:
SIMULATICK TABLE
ORDER CLN?LAT PRODUCTICN TIMES IDLE TIMES "WAITINGVACANGY
ARRIVAL - S - '
NUMBER TIME TS(1) 7¥S(2) 75(3) TSM TINA(LITINA(2)TINA(3) TIME TIME
1 0.90 «S59 160 16,48 16,48 15,49 14.88 2.00 0.00 0.C0O
2 10.98 T77 20.67 225 20.67 12.90 0.00 1e.41 5.5C 0.CGC
3 23.94 13.06 1.76 17.19 17.19 4013 | 15.42 0.C0 13.21 0.C0
T4 32.31 12.02 6,50 «01 13.02 0.00 6,52 13.01 22.04 Q.C0O
S 35,92 =01 «01 =01 - «01 0.00 0.00 0.00 31.46 0.00
6 44,25 <02 «01 «01 «02 0.00 0.00 o018 23518 . g.CC
1 55.64 202 0.00 5.94 5.94 5,92 5,93 0.C0 11.78 0.CO
a 63,42 G.CO 0.C0- © .01 001 0.00 0.00 0.C0 9.55 C.CC
9 63.74 €.09 0.CO 0.00 ° 0.00 0.00 0.00 0.00 9.63 0.00
10 63.90 .00 0.00 0.00 0.00 0,00 0.00 0.00 9.48 0.C0
11 71.07 7.85 01 0.00 1.85 0.00 7.83 1.84 2.32 0.C0
12 71.09 o 01 0.00 =01 .01 0.00 0.00 0.00 10.15% C.CO
13 Tlall .02 o a0l 02 0.00 0.00 «01 10.15 c.Q00
14 71.15 .01 7.06 0.00 7,06 Te04% 0.00 7.C5 10.13 G.C0
15 71.19 . 01 «01 01 «01 0.00 0.00 0.00 17.15 0.C0
L6 71.22 0.00 0.CO «01 «01 0.00 201 " C.C0 '17.13 0.C0
) 4T Tl.25 .01 o0l 6.45 6045 643 6.43 0.00 17.12 0.C0
18 11.27 «01 +02 «02 «C2 0.00 0.00 C.00 23.54 0.CC
19 Tle31 «01 «01 01 01 0.00 . 0.00 QuC_O 23.52 Q.20
20 Tle34 .02 .02 . .02 202 0.00 0.00 0.00 22,51 0.C0
21 ?8.76 8-52 ‘01 0.00 8052 0.00 i 8550 .El 16-12 C.CG
22 78.78 «01 201 0.00 «01 Q.00 0.00 CCQ 24.€2 .00
23 78.82 0.CO 0.00 0.00 0.00 0.00 0,00 €00 24.3¢ G-CC
24 78.84 €.C0 T.66. 0.00 1.66 Te65 0.00 Te85 24.58 0.CC
25 78.87 .01 «01 «01 01 0.00 0.00 0.00 3z.21 0.0C
26 78.90 «02 .02 0.00 e02 0,00 - 0.00 - .01 32.16 0.C0
27 78.91 .01 oGl 6.99 6.99 6.98 6,98 0.00 32.:20 0.CC
28 78.93 201 <01 201 o0l 0.00 0.00 0.C0 39.1¢8 0.CC
29 78.96 .01 01 .01 .01 .0.00 0.00 0.00 39.1¢ 0.CC
30 78.99 .01 - 01 0.00 <01 0,00 .00 «01 39.15 C.CC
31 - B6.65° 9.24 0.00 01 9.24 0.00 9.24 S.23 31.51 0.Cc0
32 86,68 .01 .01 - 01 201 0.00 0.00 G.00 40.73 C.CC
33 86,71 ¢.00 0.C0O 0.00 0.00 0. 00 0.00 Q.00 40.71 Q.C0
34 86.75 «01 8,31 «01 8.31 §.29 C.00 « 320 40.¢7 C.CC
35 86.78 .01 0.0 0.00 «01 0.00 0.00 0.C0 48.97 0.CC
36 86.80 - 01 .02 0.00 "~ .02 0.00 0.00 «01 48.SG¢ C.CO
37 86.81 o1 “e01 1990 1459 “TT58 Te57 0.00 48,97 G.CO
38 86.84 .01 .01 .01 +01 0.00 0.00 C.CO0 5¢é.53 C.CC
40 ‘86,88 01 «01 .01 «01 0.00 .0.00 C.00 £5¢.52 0.C0O
41 S4.75 10,03 01 0.00 10.03 -0.00 10.02 .10.02 48,62 0.C0
42 S4.81 G.CO 0.00 0.00 0.00 Q.00 0.00 C.CO0 58.¢4 0.CC
43 94.82 0.00 0.00 0-00 0.00 0,00 . 0.00 C.00 58.64 C.CO
44 54,85 C.00 9.02 0.00 S.02 9,02 0.00 S.02 58.¢€2 0.C0O
45 94.87 .01 0.00 0.00. 01 0.00 0.00 0.00 67.63 0.C0
46 - S$4.90. 0.00 «01 =01 «01 .01 0.00 0.CO0 &T.€1 C.C0O
47 01

$4.93

01
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0.00
.01
=01
0.00
« 27
0,00
0.00
- 01
.01
.01
- 01
0.C0
0.00
0.00
-48

V1
«01
- 01
15.73
.Ul
.01

18.05

«02
«02
16.83
.01
-0l
-01
22.79
.01
«01
21,10
.01
.01
15.97
01
<01
0.00
27.59
3.00
01
26.29
201
201
26.08
-« 01
.00
-01
35,47
0.00
<01
.01
«01
«06
.01
.01
«01
«01
17
.02
201
022
01
«01
027
0.00
0.00
«01
«43
.01
.01
46
0.00
0.00
<48

J.u0
0.00
C.300
0.00
0.00
U.00
18.05
0.00
0.00
16.83
0.00
.01
0.00
0.00
C.00

3.00

21.08
0.00
0.00

19.95
0.00
0.00
0.00
0.00
0.00
0.00

26428
3.00
0.90

26,07
0.00
0.00
0.00
0.00

1 0.00
0.00
0.00
0.00

.04
0.00
0.00
0.00
0.00
0.0
C.50
0.00

22
0.00
0.300

.25
8.CO
0.00
0.00
0.00
0.00
0.00

.45
0.00
0.00

" .48

0.9
0,90
0.G0
18.72
0.00
0.00
0.00
0.00
.01
16.83
0.00
0.00
0.90
22.77
0.00
0.00
0.00
0.00
C.00

15.55

N.00
0.00
0.00
27.57
0.00
0.00
0.00
0.00
.00
26.08
0.00

" 0.00

0.00
39.45
0.00
.0.00

« 01
0.00

«C6
0.00

.01
0.00

0.00
5 I

G.C0
€.00
0.00
«01
25
C.00

0.C0

0.00
<42
0.00
0.00
0.00
. 0.00
" 0.00
«4d

.00
C.CO
C.CN
1%.72
.00
C.CO
16.04
£.C0
.01
C.CO
C.CO
C.CO
C.00
22.78
«Cl
C.CO
21.08
C.CO
G.CC
0.CC
20.80
C.CO
C.CO
27.58
3.00
C.CC
26.25
C.CO
«01
C.CO
¢.CC
C.CO
0.00
39.4¢€
J.C0O
6.C0
C.CO
060
C.CO
C.C0O
C.CO
0.CQO
C.CO
«15
«01
C.CO
e 21
0.0
6.C0
C.CC
C.CO
C.CC
C.C0O
42
C.C0
C.CC
«45
C.CO

. C.CO

€.CO

245.€5
24S.€1
24G. EE
239.8¢
25S.€1
25S.€1
256G. €0

2T17.€65

277.64
217.63
264,45
254.45
294,44
284,.3¢
307.11
307.08
307.08
328.1¢
328.1€
328.18
348.13
248,13
348,11
237.72
3Eet.28
365,25
AES 25
351.°1
2%1.50
3G61.5C
41Te5€
41756
417.55
4(0€a. 8¢
44€.30
44€.25
446,217
446,25
446.25
44€,26
44E,.,28
44€,2€
446,24
435,24
435,35
435,35
425,38
§35.51
435,57
435,55
435,80
435,78
435,78
424.471
424,87
424,8E
424,85
425426
5P e2D
425,23

C.CC
£.CC
C.CC
C.CC
0.CC
C.CC
0.CO
g.C0O
Ge.CC
T.CC
0.CC
C.CC
0.CC
C.CC
C.CO0
C.CC
C.CC
C.CC
.00
0.CC
0.C0
C.CC
0.CO
0.C0
C.CO
C.CC
C.CO
0.CC
0.CC
C.CC
C.CC
C.CC
0,00
C.CC
0.00
0.CO
t.CC
0.C0
g.CC
C.00
C.CGC
C.CO
C.CO
c.CC
.00
C.CO
€.CO
C.C0
C.CC
C.CC
c.CC
t.CO
C.CC
g.CC
c.CC
C.CC
g.CC
0.CC
0.CC
C.CC
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1.26 .Cl
€.CJ Q.07
C.CJ N.C)

.0l 1.21
C.CO C.CO

168 214.01
166 214.05
170 214407
171 225472
172 225.72
173 225.74
174 225,17
175 225.176
176 225.81
177 225.83
178 225.485
179 225.81
180 225.88
181 237.86
182 237.86
1€3 237.87
184 237,88
185 237.50
186 237.92
187 237.96
188 237.59
169 238.00
190 238.03
161 250435
152 250438
153 25C436
154 25C.42
165 250446
166 250445
167 250.51
198 250453
155 250.56
200 250460

25060

1
1

TCTAL SYSTEM TIME
TOTAL WAITING TINL
TIME UF VACANCY
PERCENT INACT TINC
AVER WAITINC TIME
PERCENT CF ICLE.

LI [}

E48.68
4563,37426
e 0l
58,491
22T .

N

Ja))

«01
Jel
oul

o0l

AL
1

B8

e}
0.C0N
0.C0
0«20
[VIVEY
Q.02

«+69

«J1
0,049

« 69
N.99

.Ol
0,00
i)-CJl'J
0,.,Q0
0.00

e G4
Ve
0.00N

«G2
0.0
0.30
Jadd
Q.39
V.00
0eJ0
1.20
0.0
GaJ)
1+.15
0.09
0.30
0.30

GeJU
J.00
CaidJd

.70
.00
J.09
C.00
Q.01

oVl

68
0.00
D70
8PS RO

.58
0.00
Je90
1«00
C.CO

“0.00

«92
J.00
J.00
0.00
1a271
Je 10
1,39
C.0U
0.2V
JedD
) I Mo
000
Je

Q.00

C.CE
«Cl
C.C0
-éq
C.CC
C.CO
eES
C.CO
+01
C.CO
«Cl
C.C0
.01
.68
Cle GG
C.CO
«94

.01

C.CO
CeCu
C.0%
C.C0
Ceilf)
lez2®
Ce00
C.CO
l.zl
CeC2
T.CH
C.CO
C.CC
G.CO
C.00

42E.€1
42E.¢€4
42C.€3
414.CC
414,71
414,71
414.€5
415.37
415,31
41€.0E5
41€.04
404.C¢S
405.C¢€
40%.1C
405.1C
40€.C4
40€.C4
4C€.02
40€.52
4C€.G1
40€.ES
264,58
269,84
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3GEFSE
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CASENCMBIER =2

Lav =¢ ITENS/KCLR
MEW(L) =7 ITENS/HCUK
PER(2) =3 ITEMS/KCUR
MEW(3) =5 ITENS/KCLR
R R AR T L SIS SS S SSSSSESEEESESESECSCSE=SESSSS o E S ssRCESSSZEsSSSas===S=s==S==S============
SIMULATICN TABLE
IXGER CLMULLAT PRCDLCTICN TINMES ICLE TIMES WAITINGVACANCY
S R e - e
NUMBER TIME i et B reri] (el A £ E R 2 TSV  TINALL)TINAL2)TINALZ) TIME TIME
i J.C0 °SG le€ 16048 16448 15.49 14.88 C.CC C.CC C.CC
2 7.32 e il =2 0a 6T 225 20467 12.90 0.00 1l8.41 Se.l€ C.CC
3 15,96 13.06 1Leilie v alif e LA litelS 413 15.42 C.CC 21.2G 0.CC
¢ Zle54 1302 =0, «0J1 13.02 0.00 bleD2=1 3501 32281 C.CC
5 22254 201 «Cl1 « 01 el 0.00 5.00 GoCO0 42,44 0.CC
& 25450 52 «Cl .01 <02 0,090 0.00 «Cl 37.5C 0.CC
i 37.09 .02 0.C1 5.94 5.94 5,52 5.93 C.00 30.32 0.CC
8 42.28 C.CO 0.C0 « 01 «01 Q.09 0070 C.C0 21.09 C.CC
9 42049 C.CJ 0.C3 J. 00 0.00 0.20 039 C.CC 30.88 C.CC
10 42460 CeCO 0.C19 0.00 G.00 0.00 0.00 C.CO0 320,78 C.CC
11 ‘0!.38 ?»35 ccl 0000 7‘85 O-CO 7083 7-84 26.01 O-CC
162 4739 « Gl 0. (1 « 01 .01 0.00 .90 €.< 24385 0.CC
13 4741 .02 oGl « 01 +02 0.00 0.00 + Q1.2 23485 D.CC
14 47643 «01 T.C6 J. 00 T.06 T.04 0.00 T.05 23.885 C.CC
15 47.46 01 «Cl 20l 01 0,390 0,00 C.C0 40.865 G.CC
16 47,48 C.C9 G.CO «01 01 J.C0 «01 2.0 . 40.8¢8 0.CC
17 47.50 .01 «C1 6045 6e45 Eatt3 6.43 0.CC 40,87 g.CC
18 47,51 -C1 «C2 .02 «02 0,00 0.00 C.CN 47.3C 0.CC
19 47454 01 «Cl « 01 201 000 0.00 C.lC 47,30 C.C
20 47.56 «02 G2 «02 o2 0.00 0,90 0.CO 47.30 G.CC
21 52.50 E.52 «C1 0.00 8.52 0.00 8.50 851 42.37 C.CC
22 52.52 .01 -01 0.00 o0l 0.00 0.00 C.CGC B0.EE C.CC
23 52+54 €.C0 0.CO 0.00 C.00 0.CO 0.00 0.C0 " 50.87 0.CC
24 52.56 C.CO Ta€6E 0. 00 766 765 000 -~ T.65 '50.86. 0.CC
25 £2.58 «01 . .01 01 .01 0.00  0.00 0.00 58,5C C.CC
26 52,60 «02 «C2 0.00 202 0.0 2.00 «C1 58,465 C.CC
28 52.62 .01 «Cl 01 «01 0.00 0.00 0.C0 €£5.46S C.CC
29 52.64 201 ol 01 .01 0,30 0.00 0.00 £5.48 g.CC
30 £2.66 « 01 «C1 J. 00 201 0,00  0.00 «C1 €5.48 C.CC
31 57.77 Se24 0.C1 «01 9e24 0.00 9.24 S.22 £0.3S C.CC
32 57.78 «01 oC1 «01 .01 0.00 0.00 0.CO0 €9.€2 C.CC
33 57.81 . C(.CO J.CN 0.00 C.00 0.00 0.00 0.00 ¢€9.¢1 C.CC
34 57.84 .01 8.31 <01 8,31 8.29% 0.00 8.30 6G.56 g.CC
35 57.85 o1 C.C 0,00 201 0.00 0.00 C.CC 77.86 0.CC
36 57.87 01 «02 0.00 «02 0.00 J.00 «01 77.869 C.CC
37 57.87 «01 o C 7.59 7.59 T.58 Te57 €.C0 77,5C C.CC
38 57.89 « 01 «Cl a1 «01 0,390 0.00 C.C0O 85.48 C.CC
39 57.91 «01 0.C0 . 401 01 0.00 0.00 C.C0O 85.48 0.CC
40 - 57.92 .01 .Cl «01 <01 0.00 0.00 C.CO 85.48 C.CC
41 €3.20 1C.C3 «Cl 0,00 1C.03 0.00 10.02 10.03 80,22 C.CC
42 63.21 C.CO 0.C0 0.00 C.00 0.00 . 0.00 C.CO0 65C.24 C.CC
43 63,22 C.COo 0.C0O 0,00 0.00 0.00 0.00 C.CC 90.24 C.CO
44 63.24 C.CO S.C2 0.00 S5.02 9.02 0,90 S.02 6S0.23 C.CC
45 63.25 .01 0.C0O 0.00 «01 0,00 0,90 .00 SS.2% G.C0Q
46 €3.27 C.CI «01 201 «01 .01 0.00 C.CC 6SG.24 C.CC

47 63.29 201 - 01 8.25 .25 B8.24% 824 C.CO0 69.24 0.CC
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4G
50
51

52
53

55
56
57
58
59
&0
61
62
63
64
€5
€6
67
68
65
70
71
72
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16
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86
87
88
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S0
Sl

53
S4
G5
S6
57
58
SS
1060
101
102
103
104
105
106
107

63.30
63.31
63.32
€8.77
6879
6E.81
68.83
€8.86
68.88
£E.86S
68.92
€8.54
68,97
74.569
T4.60
T4a61
T4.62
T4.63
T4e65
T4e€E
T4.67
T4.69
74,71
€0.51
8C.52
80,55
8C.56
80.58
80.59
8C. 60
B0.63
80.¢€4
80.€6
8€. 64
86.64
86.€6
E6e665
86.71
86.73
E6aTh
86.76
86.77
E6.T9
§2.95
S2.S57
$3.C0
G3.02
$3.04
S3.05
5307
$3.09
G3.10
S3.12
SSa47
SS.4T
S5.48
55,46
65.50
55.52
56453

«C1
.Cl
.01
1C.51
02
C.C3
C.CO
C.CC
.01
«C2
.01
«Cl
.01
11.€8
C.CO
.01
<01
-C0
€.CO
-0l
.01
.01
.01
12.67
C.CO
.Gl
.01
.01
.02
C.CO
.01
C.CD
€.CD
14.23
.01

01

.01
C.CO
€.CQ

«02

.01

.01

.01

15.70

.01

.Cl

.02
c.CO

.01

.Cl
C.CO

.01

.02

17.48

.01

.01

.02

.01

.01

.01

«.Cl
«Cl
0.Cn
-.Cl
0.C0
C.Cn
9.81
0.C1
.02
-Gl
01
«C1

«C1

«02
«C1
10.70
G.C0
.01
«C1
« 01
s 0L
«01
.cl
0.C0
«01
11.70
«C1
g.C0
0.CH
.01
« 01
«C1
«C1
0.CO
«Cl
12.86
N.CN
«CL
«C1l
0.C0N
«Cl
«C2
0.CO
.01

14.22
.01
.01
«C1

0.C0
-02
«.Cl
«C1
«C1

15.50
‘CO
«Cl
.Gl

- A 9 =

0.00

8.98
0.00
.01
.01
0400
.01
0.C0
01
.01
.01
9.79
0.60
«01
.01
.01
0.00
.01
000
.01
0. On
10.72
.01

. 0.C0

.01
01
.01
- 01
01
01
<01
1l.81
.01
0.CO
« 01
0.00
0.00

.01
0.00
.01
I3.10
.01
.01
.01
.01
.01
«01
0.00
0.040
.01
l4.71

12.97

11.88
01

001'

10.70
<21
.01

S.79
.~ «01
.01
01

0.00
01
11.70
«01
D2
10.72
.01
01
01
14.23
«01
01
12.86
.01
01
11.81
01
.01
.02
15.70
01
0‘31
14.22
«01
001
13.190

«J1

.01
a2
17.48
01
«01
15.50
01
<01
14.71

Q.00
0.0
J.C3
0.720
0.09
0.30
9.81
0.00
0.30
8.95
0.00
0.00
0.90
0.00
.01
0.00
10.69
0.00

0-00 )

9.78
0.00
0.00
0.00
0.00
.00
0.00
11.68
0,00
0.00
10,72
0.30
0.00
0.00
0.00
0.00
0.00
12.84
0.00
«01
11.78
0.00
0.00
0.00
0.900C
J.30
0.00
14,20
0.C0
"0.00
13.09
0.00
0.00

0.00°

0.J0
0.00
0.00
15.88
J.00
0.00
14.70

0.00
0.30
«01
10.90
.01
Q.00
0.00
000
.00
8.96
0,00
0.00
11,86
0.00
0.00
0.00
0,00
0.00
9,78
0.00
0.00
Q.00
12.96
000
0.00
0.00
0.00
+01
10.72
0.00
090
000
14.2
«01
Q.00
0630
«01
0.00
1179
201l
0.00
0.00
15.70
Q.00
0.00
0.00
0.00
D00
13.08
0.00
0.00
0.00
17.47
0.00
0,00
0.00
«J1
0.00
14,70

0.C0
.00
c.CC
1C.S50
C.CC
CDCO
S.81
0.C0
G.GO
C.CC
C.CO
C.CC
C.CO
11.87
€C.CO
.01
10.69
€.CO
C.CC
C.CC
C.00
G.CO
0.CC
12.9¢
0.00
CDCO
11.69
0.C0
.01
0.C0
0.CO
0.CO
0.00
14.21
C.CH
C.CC
12.85
C.C3
0.00
C.CO
G.C0
.01
€.00
15+€5
c.CO
C.CO
14.21
G.G0
0.00
C¢.C0
g.co
0.C0
C.Q00
17.47
ICC
C.CC
15.89
ICI
c.CO
C.CC

1C7.48
107.46S
10746
1062.G¢
11265
112.55
112.54
122.74
1z2.73
122.72
131.c8
131.¢€8
131.€17
12€.0¢
13754
127.54
137.5E
148.€4
l48.¢4
148.64
158,42
158,42
158.42
152.64
1&65.€60
16555
&5.5
17721
2 T AT
177.2E
187.565
18758
187.98
182.Cz2
19€.25
166.25
196.24
205.08
206.07
206.07
220.81
220.88
220.88
214.74
2230.42
220,41
220.40
244.¢€1
244.€0
244,61
257.70
257+ 1C
257.€S
25131
268,85
268.8¢
268,.,8¢
284,75
284,75
284.7¢

0.CC
C.CC



143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
1é6
167

9G.56
$5.58
SG.58
1C6.12
106.13
1C6.14

166.15 °

1C6.16
10€.18
1C6.20
1C6.22
106.22
1C6.24
112.68
113.C0
113.03
113.04
113.06
113.07
113.07
113.08
113.09
113.11
120.05
120.06
120.09
120.10
120.12
120.14
120.15
120.16
120.18

129.19 .

l2:ile33
127.34
127.36
127.38
127.40

127.41

127.42
127.45
127.47
127.50

134.84 -

134.85
134,87
134.89
134.91
134,92
134,94
134.96
134.98
134,59
142.54
142.56
142.58
142.60
142.62
142.64
142.€6

Lot |
LIRS

« 01
.01
16.73
.Ul
<01
C.Cn
.02
« G2
C.0N
t.CO
C.C0O
« 01
22.179
-01
.01
.+01
.01
.01
.01
01
e01
C-.00
27.59
€C.CQ
» 01
.01
C.CO
.01
C.CO
.01
C.CO
C.CO
3G.47
C.CO
01
.01
.01
.01
<01
C.CO
.01
C.C0
017

C.CO~

€c.CO
C.CO
C.C0O

o Wb BN

L) O
R Bant
(%o o 1 e L B 0
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0.C0
.01

«C1
o C1
0.CO
022
201
0.C0
.01
0.00
0.0C0
.01
.01
«01
- 01
«46
0.CO
0.CD
c-co

« Ul
0.3
U010
Je J0)

.01

« 01

- 01

- 01
0,20

16.83

« 01

« 01

- 01

.01
0.00

« 01

- 01

«01

201

19.97

.Ul

« 01
0.C0
0.00
0.00

.01
000

01
G.C0

26- 08

.01
0.00

Iol

01
0.00

«01
0.09
0,00

«01

206

01

.01

.01

01

« 01
0.09

.01

.01
0.G0

« 27
0.00
Q.00

- 01

.01

.01

01
0.00
2,00
0.00
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Al -

o:]l
.’.)1
el
15.73
o0l
.01
184,95
.02
.02
16.83
Skt
.01
«N1
22.79
.01
.01
21.10
.01
.01
19.97
«01

0.00
2759
0,00
.01
26029
« 01
.01
26,08
.Ul
0.0
.01
39.47
0.00C

01

0.00
G.00
201
43
-01
01
%46
c.00
0.00
<48

(a0
DeJN
0.1
0.20
0, 00
0.30
JeJO
0,2N
16.83
U.00
« 11
0.00
0.00
0.00
2.0
21.08
0.90
0.00
19.95
0.30
0.30
0.00
0.00
0.00
0.30
26628
0.00
0.00
26,07
0.00
0.00
0,00
0.C0

0.00 .

Q.00
0.00
Q.00
0.00

« 04
0.00
0.00
0.00
0.00
0,00
0.00

022
0.30
0.90
0.00
0.00
J.090
0.00
C.20

«45
0.00
0.00

«48

J.0U
0.G0
DeiJ0)
19.72
0.00
D70
0.30
D00

«01
1€.83
0.00
0,00
J.90
2277
0.00
0.00
J0.00
0.00
0.00
19.95
020
0,00
0,00
2757
0.00
-0.00
0.00
0.00
0.00
26,08
0.00
0,00
0.00
35.45
0.00
0.00

o1
0.00
0.00

«J6

«01
0.C0
0.90

«15

.01
0«00
0.00
0,00

<01

.25
0.00
J3.00
0.00

o 42
0.00
0.00
0.00
Q.00
0.00

4T

C.CO
C.CD
Ce.CO
19,73
C.C0
C.CC
18.04
CoCC

0. GJ
C.CO
C.CO
0.CN
22.78

€.CO
21.C8
0.CO
C.CO
C.CO
C.C0
0.00
0.C0O
27.58
¢.CC
C.GC
26.29
C.G0
«01
g.CQ
0.CO
D.CC
.00

35.4¢

.00
GUCG
0.0C
C.00
0.CC
0.CO
C.CO
C.C0
C.CO

15

.01
0.00

21
C.CC

t.00 50

G.CO
0.CO
C.CC
€.0C

42
0.CO
C.CO

«4E
C.CO
C.CO
G:GO

25945
259645
299.45
2G2.52
212.6%
312.66
22066
230.71
ezl |
220 i1
347.52
347.54
347.%4
340.82
362,55
362,85
263,58
384 ,.,€¢E
384,68
3E4,465
404465
404.€E5
404,64
397.72
42525
425421
G2 ZE
451655
451.55
45155
47762
477 .62
477.62
47845
50555
508,54
50954
506.93
50%.92
505.54%
509.98
505.G7
505.5¢
502.64
502.75S
502.8C
502.80
5C3,CC
3.00
502.0C
502.25
502,24
502.24
465,71
456,12
49¢.12
4G€.12
49¢€.57
496.5E
4S€.53

C.CC
0.CC
C.CC
C.CC
€.0C
0.CC
C.CC
C.CC
0.CC
C.CC
LCeCC
C-cc
C.0C
C.CC
C.CC
C.CC
0.GC
C.CC
C.CC
C.CC
C.CC
C.CC
C.CO
0.C0
C.CC
C.CC
0.C0
C.CC
C.CC
C.CC
0.CC
C.CO
J.CC
0.CC
0.CC
C.CC
C.0C
0.CC
J.CC
0.CC
C.00C
C.CC
C.CC
c.CC
0.0C
0.CC
C.C0
0.CO
C.CC
0.CC
C.CC
c.CC
C.CC
C.CC
C.CC
0.CC
C.cC
G.CC
C.CC
C.CC



- A 1ll -~

t.CO
.01
0.C0
.69
€.CG
G.C0
€S
0.C0
201
C.00
01
0.00
01
58

- 000

c.Cco

«94

o011
0.C0
0.C0
C.C0O
0.00
0.00
1,28
d.C9
c.00
1.21
€.C0
.00
C.CO
0.C2o
0.0
t.CO

46E£.56
4GE.57
4G€,97
48G.22
486,63
486,53
436,52
430,61
450, €2
450.62
491,31
491.31
451,32
483,3¢
484.35
484,37
484.31
485.32
485,22
485,22
48€.23
486422
436,21
478,01
479,.2¢€
475.27
‘475,26
480,45
‘(8'?-45—5
480.45
481.5%
481,28

481.5¢

C.CC
C.CC
C.CC
3.C0
$.CC
C.CC
£.CC
J.C0
C.CC

J.CC
0.CC
C.CC
0.CC
€.CC
0.CC
C.CC
0.CC
C-C%
Jd.CC
g.CC
C.(C
0.C0C
040
C.CC

= Fl
e @
e e
oo

> Vo W lo N
« ® &
o I oo I >N v W oo i o B v |

N W ol

i68 142489 «01 201 .01 « 01 0.00 0.00
169 14272 Le01 C.00 0.00 «01 G.00 0.00
137G 142.73 .01 «C1 01 « 01 0.00 0.00
il 15G.50 e71 - 01 =01 «71 0.00 - 70
1t2 15Q.50 C.CG 201 0.00 01 0.04G 0.00
BT 15¢.51 C.C0 -C1 «01 «01 0.acC 0.00
174 15Q.53 .01 - 10 «01 « 70 «69 0.00
LTS 150.55 C.CO «C1L .01 .01 01 0.00
176 i5C.56 .01 0.00 0.00 <01 0.00 .01
177 150.57 «01 «01 « 70 270 69 « 68
178 15C.59 .01 0.C0 0,00 201 0.00 0.00
i?:.? 150.60 C.CO OQCO 001 -31 001 3-00
180 150.61 «02 -Gl 0.00 " .02 0.00 0.00
121 158.59 «S9 «Cl .01 99 3.00 <58
182 158.69 =02 oGl «C1 .02 ¢.22° 0.00
183 156.60 .01 .01 - 01 «01 0.900 G.00
184 158.61 .01 2G5 .01 «95 294 0.00
185 158.62 .02 -01 C.00 02 0.00 0.00
186 158.64 201 Q1 «01 =01 0.120 0.00
187 158.€6 C.CQ 0.C0 .92 «92 92 092
188 156.68 .20 0.C3 0.00 .00 0.00 0.00
189 158.69 C.CO 9.00 0.09 €.00 C.00 0.00
150 158.71 C.CO 0.00 0.00 0.00 ¢.00 0.00
191 1€6.52 1.29 =01 <Ll 1.29 0.00 1.27
192 1€6.54 C.GCO g.CC 0.C0 0.00 0.C 0.00
1S3 166.95 0.090 .00 0.00 C.00 Q.30 0.30
184 1€6.97 - 01 1,21 0.00 la21 1.20 0.C0
185 167.00 C.C0 0.C0 0.00 000 Q.00 000
156 167.02 .01 «01 .01 201 0.00 0.00
197 167.03 C.CO 0.CQO 1.16 l.10 1,15 1.15
198 167.04 C.00 0.C0 0.00 0.G0 0.00 J.00
169 167.07 C.CO 0.02 .00 0.0G 0.00 0.00
200 167.09 .01 «Cl .01 U1 0.90 J.00
167.06 379.55 435.380 449.05

1 oAl :
TCTAL SYSTEM TINME= €48.68

TOTAL WAITING TIME=E579.6G83
TIME OF VACANCY = 0.0CH

PERCENT INACT TINME= 58.51i2 67.800 67.835
AVER WAITING TINE= 27.8954
PERCENT GOF ICLE. = J.3810



s R

CASE NUMBER 3

LAV =4 ITENS/HOUR
MEW(1) = ITEMS/HCUR
MEW(2) = ITENS/HCUR
FEW(3) =10 ITENMS/HCUR

~ SINULATICN TABLE

ORDER CLMULAT PRODUCTICN TIMES ICLE TIHES WAITINGVACANCY

ARRIVAL=-=== e e e e
NUMBER TIME TSIEL) - dSii2) . TS(3) TSM TINA(L}TINA(2)TINAL3) TIME TIME

1 g.C0O 1.38 2014 14.84 14,84 13.45 12.69 C.CO C.C0O 0.CC
2 10.68 10.E8 27.56 203 27.56 16.68 0.00 25,53 2.85 C.CC
3 23.54 18,28 235l 4T D18 28 0.30 15.92 2.80 18.4¢€ 0.CC
4 32.31 1E.24 B.617 «01 18.24 0.00 9.56 18.22Z 28.37 C.CC
5 35.62 .02 «Cl «01 .02 0.00 0.00 0.C0 "42.00 0.CC
6 44,25 03 «C2 «01 «03 - 0.00 «01 «02 34.70 C.CC
7 55064 «03 .01 5034 Se34 Saal 5.33 0.00 22.34 0.CC
8 63.42 .01 «C1 0.00 201 0.00 0.00 C.C0 20.51 C.CC
9 63.74 C.CO +01 0.00 «01 0.00 0.00 0.CO0 20.¢0 C.CC
11 Tl.07 1L.SS oC1 0.00 1G.99 0.00 10.97 10.S9 12.26 0.CC
32 11.06 .01 0.C0 « 01 <01 0.00 0,00 0.00 Zz4.27 C.CGC
13 71.11 a03 002 aol 003 0000 001 -02 2‘1126 C.CC
14 T71.15 «C2 9.41 0.C0 Sell 9.39 000 ~ S.40 24.2¢ Q.CC
15 7119 «01 «C1 0.00 .01 0.00 Q.00 0.00 23,63 C.CO
16 71.22 G.C0 0.C0. * <01 «01 0.00 Q.00 D00 23462 C.CC
17 11.25 <02 .02 5.890 5.80 5.78 5.78 C.00 22,60 C.CC
18 Tle2d .02 «C2 «01 <92 .00 0.93 C.0C 326.38 «LC
19 71.31 «02 o1 .01 «02 Ne30 050 el = BNl C.CC
20 11.34 .03 «C2 O «03 0.00 0.C0 «£1 36,3¢ €.CC
21 78.76 11.63 «02 0005 11593 UG08 11390 = 11s92- . 31398 C.CC
22 78.78 .01 «Cl 0.CO «01 0.0C Jelld «C1 43.86 g.CC
23 78.82 C.CO 000 0.C0 0.00 0.00 Q.00 .00 43.87 C.CC
24 T18.84 C.C0 = 10521 0.00 10.21 10.20 DS U0 G20 a0 RE - 05 CC
25 18.87 .01 oC1L 0,00 «01 0.00 ¢.00 C.CC 54.02 0.CC
26 78.90 .02 «C2 0.00 «02 0.00 0.00 «02 £54.0zZ C.CC
27 78.91 .01 .01 6.29 6.29 6.28 £.28 C.C0 54.04 Q.CC
28 78.53 .01 « 01 - 01 .01 0,00 3.00 C.C0 €0.32 C.CC
29 78.96 .02 «32 .01 U2 0.00 Q.09 «01 €0.3C 2 CC
30 7€.59 .C2 .02 0.CO .02 G. 04 0.00 «01 €0.3C C.CC
3] 86.65 12.54 0.00 ‘a0l 12.94 Ua00. 12393 12.93 52.€C J.CC
32 86.68 .02 -0l 0.00 .02 0.00 0.00 01 6= 5E C.CC
33 86.71 C.CO . «C1 0.00 201 0.C0 0.00 .00 Setil C.CC
34 86.75 .02 11.08 «01 11.98 11.05 0.00 11.07 65.54 0.C0
35 86.78 «02 d.C0 0.30 .02 - Q.C0 01 «31 76460 C.CC
36 EE.80 . = .02 .02 0.00 »02, 0.00 0.00 .02 17¢6.60 C.CO
37 86.81 .01 - «C2 6.83 6.83 6.81 6.81 0.C0 7T€.62 C.CC
38 8€.84 «02 «C1 0.300 <02 0.00 0.00 «01 82.42 C.CC
39 £6.86 .01 0.C0 .01 .01 0.GO -01 0.CO0 832.42 g.CC
- 40 8€.E8 .02 .01 0.00 02 0.C30 0.C0 ALt e e 0.CC
41 " S4.79 14.05 .C2 0.00 14.05 0.00 14.03 14.04 75.53 C.CC
42 S4.81 C.Co « Cls 05005 =s 01 0.00 0.00 C.C80 89.57 C.CC
43 S4.82 .0l «01 0.00 01 0.00  0.00 «01 B8BS.57 C.CC
44 S$4.85 «C1 12.03 0.00 12.03 12.92 '0.00 12.032 86.F5 (0K (
45 $4.87 .01 -0.00 0.00 .01 0.0C 0.00 «01 101.57 C.CC
46 S4.50 =01 «C2 «01 «02 « U1 0.00 C.CC 101.5¢ 0.CC

47 S4.53 sULs .01 T.42 142 T.41 T-41 0.C0 101.55 C.CC
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“a

%G

54,95
54,96
G458
103.15
ig3.18
1C03.21
103,24
103.28
103.31
103.34%
103,37
103.40
103044
111487
11185
111.51
111.52
111.93
111497
111.58
112.C0
112.02
112.06
12C.75
120.77
120.81
120.84
120.86
120.88
120.89
120,63
120.96
120.98
125.95
12655
125.6G8
130.02
130.05
130.08
130.10
130.12
130.14
130.17
13G.41
13G.44
139.48
13G.51
136,54
13S.56
139,59
139.61
139.64
139.66
149.18
146,20
145.20
149.22
149.24
14627
149.29

.01
.01
.02
15.27
.2
.01
«C1
.01
.02
«03
- 02
.01
oCZ2
1€.€3
C.CO
.02
<01
c.cn
.01
.02
.01
.02
02
18.186
C.CO
.01

<01
.02
C.CO

02

C.CO
C.CO
15.52
.02
.02
- =01
0.C0
.01
«03
.02
.02
.02
21.59
.01
.01
«03
01

002 3

.02
.01
.02
.03

24.48
.02

5201
.02
.02
.02
.02

«Cl
1

«C1
oCl
-C1
13.CS
.01
«C2
«C2
=Cl
«02
«CZ
-CZ
.21
.01
14,27
.Cl
«C2
«C1
+02
«C1
<02
.01
G-CO
«C1
15.€0
01
.01
0.C0
01
02
«C1
.02
.C1
«C2
17.1‘1
.C0
<02
.02
.01
.02
«02
0.C3
.C1
.01
18.97
.01
«C2
.02
.02
0.00

«C1
«01

-C1°

21.20
.01
«01
.01

~A13 -

U1
.01
0.0)
JaCO
01
« 01
0.00
0.C0
- 01
8,08
0.GU
-al
.01
0.CO
201
0.CU
0.00
« 01
01
8. 81
0,00
=01
=01
IR VEY)
Ue GO

300
0.C0
0.00
9.65

.01
0,00
.01
.01
.01
.01
0.00
S01
.01
10.63
.01
0.00

0.00
0,00
.01
.01
0.00
.01
11.79
.01
.01
.01
<01

0.00

0.00
0.00
- 01

"13.24

201
=01
2U2

‘15.27

02
<01
i3.09
91
<02
8.08
202
02
=02
16.63
.01
.02
14.27
«01
02
8.81
202
232
.02
18.16
0.00
01
15.60
-0.‘.
002
S.65
202
<02
a1
18.92
02
202
17.14
<01
.02
10.62
«02
02
«02
21.99
201
.01
18.97
<01
02
11.79
=02
«02
.03
24.48
.02
01
21,20
02
«02
13.24

0.00
0.00
07290
0.00
0.390
0.40
13.08
0.00
0.00
8.05
0.00
0.00
0.00
0-.00

<01
0.00
14.25
0.00
0,00
8.79
0.00
0.00
0.0-{}
0.00
0.00
Q.00
15.58
0.00C
0.00
9. 64
0.0C

«01

.01
0.00
0.00
0.00
17.13
0.00

01
10.59
0.00
0.00
0.00
0.07
Q.0C
J.40
18.93
0.00

0.00

11.77
0.00
0.00
0.00
000
0.00
0.00

21. 1?
0.00
0,00

13.22

0.00
0.00
-01
15.26
01
0.00
0.0
0.0
0.90
B.006
0.00
.00
7.00

16,60

O-QO
0.00
0.00
0.00
0.C0
8.80
0.090
.00
0.00
18.15
0.00
0,00
000
Q.00
«01
9665
0.00
0,00
6.00
19.90
-01
0.00
0.00
0-00
0.00
10,60
.01
J.00
8.00
£1.98
0.00
0.00
G.00
0.00
0.C0
11.77
0.00
«01
0.C0
24.46
0.00
-0.00
0.00
-01
0.00
13,22

C.CC
C.CC
«L1
15.2¢€
«C1
C.Cu
13.09
0.CO
-01
C.CC
.01
.C1
c.CQ
1€.62
G.C0
-02
14,26
C.CO
«C1
ODGO
+C1
.01
«C1
18.16
0.CO
C.300Q
15,60
000
'O‘.
C.CU
sbl
01
ueCQ
16,61
«C1
0.C0
1l.13
C.CO
0.C0
c.C0
«C1l
«C1
«01
.01
C.CO
18.55
Q1
«C1
0.C0O

0.00
«01
24.4¢
.01
-01
21.18
-C1
01
t.co

108.9%
10€.5¢
108.9
10,81
11£.0E
116.0°%
11£.032
125.06
125.07
125.07
137-12
13711
137.C65
128.€8
145,30
145.30
145.22
159.58
156.5¢
159.5€
168.3&
1€8.3€
168.,3E
159.6E
177.83
7,80
1?? 19
19237
492,37
193,38
2112.CC
2032.G0
202,99
i%4,04
21251
21255
231.07
31.CE
231.05
24165
241.¢€1
241.€¢€
232.4%
254.41
254,38
254,37
273.31
272.20
273.20
285.07
285,07
285.0¢
215.51
200.04
300.0¢€
300.0¢
221.25
3z1.24
321.25

C.CC
C.CC
C.CC
£.CC
C.CC
Je0LC
CeCT
0,00
c.CC

(o e o

0.CC
L.CC
0.CC
0.CC
$.CC
C.CC
0.CC
0.CC
C.C0
C.CC
C.CC
C.CC
C.CC
C.CC
0.CC
0.CC
C.CC
0.CC
C.CC
0.CC
€.CC
G-CE
c.cC
L‘e C{'
C.tl
L.CC
C.CC
0.CC
c.CC
C.CC
C.CC
€.CC
C.CC
0.CC
0.CC
0.CC
g.CC
g.CC
C.CC
g.CC
0.CC
C.CC
C.CC
0.CC
c.CC
C.CC
C.CC
C.CC
g.CC
C.CC



142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
lél
162
163
164
165
-166
167

145.32
145.35
145.36
159.17
156.18
155.16
156.21
159.22
155425
159.29
155.31
159.32
155.34
165,44
165.48
165,52
169.54
165,57
169,58
165.58
169.60
169.61
169.65
18C.05
18C.07
180.11
180.13
180.16
180419
18€.20
180,22
180.24
180.26
150.96
150.99
151.01
161.05
151.08
151.09
151.11

161.15
151.19
151.22
202.23
202.25
202.28
202.30
202.34
202.36
202.39
202.42
202.44

-202.45

213.78
213.82
213.85
213.88
213.50
213.54
213.97

.02
- 01
01
-C2
« 01
C.CO
«C3
03
C.CO
C.CO
-01
.02
31.51
.02
=02
.01
.02
.02
«01
01
<02
C.CO
3E8.62
C.CO
.02
«02
.Gl
«02
C.C0

01

-Gl
01
55.26
.01
002
.02
.01
.01
.02
C.00
.02
C.CO
«24
.03
=01
C.CO
02
- 02

.02

.01
€.CO
=61
01
.02
- «02
C.CO
€.CO

.01
«C2
J.C9
-1
«C1
.Cl
24.C7
«C2
«C1
«C1
«C1
.C2
.C1l
«C2
0.C0
.C1
28.13
«C2
.01
«C1
0.00
«C1
.Ol
«Cl
2 Q1
0.C0
35.06
«C2
J.C0
0.C0
.02
«C1l
-0l
«C2
«C1
a2
0.C"
‘Cl
.02
01
0.C0
«C1
«C2
«02
.01
0.C0
.30
«C1
.01
-Cl
«01
«01
.01
.02
.02
«01
61
0.C0
0.CO
0.C0

«01
0.390
D.CO
O. OO

.01

- 0.00

01
«01
O.C'\)
15.15
«01
« 01
- 01
«01
0.00
J. 00
« 01
«01
0.00
17.97
- 01
0.00
000
0.00
0.30
.Ol
0.00

0.00
23.47
.01
0.00
0.00
201
0.00
S(thl
0.00
0.00
.01
.06
.01
0.00
.01
.01
0.00
0.00
.01
.01
0.00
«24
0.60
0.00
Pl
.01
.01
.01
0.00
0.00
0.00
«43

sl

«J2
«3J2
«01
27.63
<02
.01
24,07
03
-03
15.15
-01
«02
.02
31.91
«02
202
28.13
02
«02
17.97
.01
. 32
«01
38.62
« 01
«02
35.06
<02
.02
23-47
«N2
01
«01
55.26
.01
<02
<02
«01
.«02
« 06
«J1
<02
202
24
«03
«01
30
«02
202
e 24

«01
01
«61
02
«02
61
0.00
0.90
43

0.90
0.00
J.00
0.90
0.30
0.30
24.07
0.00
0.70
15.14

201,

01
0.00
.00
0.00
0.0C

28.11
0.00
0.90

17.95
0.00
¢.00
0.00
0.00
3.00
0.00

35.04
0.00
0.00

23.47
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

.03
0.00
0.00

-0l
0.00
0,00
0.0

)
0.00
0.00

<21
0.00
0.00
0.00
0.00
0.00
0.00

.59
0.00
0.00

«43

0.00
J.9090
0.00
27.61
.00
2.00
0.00
«01
.01
15.14
0.920
C.00
0.00

+31.89

«01
0,00
0.00
0.00
0.00

17.95

01
0.00
0.00

38.60
0.00

«01
0.00
0.00

.01

23:47
0.00
0,00

0.00.
55424

0.00
0.C0
02
000
0.00
«05
0.00
0.00
Q.00
22
.02
<01

. 0.90

5.00
-01
022

0.30

0,00

C.00
«59

0.00

0.00

0.00

0.00
42

c.ce
-Cl1
-0l
2T.€2
«01
.01
24.06
-C2
.02
C.00
.0.00
C.OO
.Cl
31.5C
=01
01
28,12
«C1
.Ol
C.CC
C.00
.01
C.C0
38.€2
0.0G
C.CO
35.0¢
«01
=01
C.CC
«01
.01
c.0c
55.25
0.00
.01
«01
-01
0.00
0.€0
0.00
01
.Gl
«22
=02
.cl
29
CQCO
«C1
€.CO
C.00
C.0C
- 35S
0.00
«01
=61
C.CC

. C.00

€.C0

234.4¢
324,45
334,4¢
324.€7
352,29
352,30
352.3C
376437
376,27
376.3¢
351450
391.51
351.50
381.42
412.3C
412,21
412.21
44163265
441440
441,42
459,28
459.38
459.3¢
448458
487.58
487.5%
487.55
522455
522.58
522455
546404
54¢.04
546,03
535,34
590.58
590457
550.5¢
590455
590.55
560,55
590.5¢
590.55
550454
57S.55
579.71
579.77
579.71
580.04
580,04
5804032
580,25
580,23
580,22
568493
569,50
56544
565445
570.05
570.05
570,032



-~ A J> -

0.00
G.00

.01

201
0.00
0.00
0.00

.01 Q.
«01 0.
+ 02 0.
1.90 0.
<01 0.
<01 0.
'94 L ]
«02 .
«02 0.
ﬂ63 >
.02 0.
.01 e
<03 0.
1.39 0.
«03 0.
02 Q.
1.27 l.
«03 0.
.02 Je

0,00 0.

«+ 01 0.
«01 N
1.80 Ge
0.00 Oe
0.00 0-
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