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el D) LS Le) sl (e gede JS5 () 3 gl Aan f ang 13618 A 58 A gl 3 500
3/ ARENA 3 SIMAN 3l GPSS/PC Jie 8Slas mal y 4eja aladiy) i 4 sthdll
Ao 5l el ) e dig pa 5858 iSTE ) S Sl zal 2y SIMPROCESS

: Verified? ¢ (38a%a
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0S8 in e Ay ) S dglee a g el a0 1Y) ALaaty sl Qs a4 jlae Clldg
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: Experimental design <)) azaal

Al Al e adiad be We 5 oz 390l Lpand ol jall Jilaadl 2aa5 3 gladl) 038 8
Initialization e 38 Jeh 5 ghadll oda 3 0 LS (s AY) Bl slSladll o) Y
)l JS @l )l ase 5 Bl Simulation runs <UI_a) sk s period

: Production runs and anaysis Jaaill g 3\*&'\1\ <)y
Sl 2Uaill performance Measures ¢2Y) Ganlia il 3 shall oda axdivd

: More runs? §_AS) <l ol a 6l JA
oales Lla) laY Aals dllia IS 13 Lad i ABL) e dilad e ol
Y o3 8 Aaladin) (Sl Jila

: Documentation and reporting s &4 g (& ¢il)
OSar (s Al i palll (38535 A pudall ol ) 550 Led a sl i dage B5hd odag
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Hand Simulation Examples :4Lia¥) (2 43 gad) 3lsaall

iy LY W) Jaasy) ayy SlSIaall Joalii 3 Gaae B aay Jaed 4 sull 5SLadl)

31kl e ) 5) A4S jaall saiall { e LeS dlae Y5 Al

JSLial) Jad 3118 3Slaall 5 8 (50 (sia yriant S AL Band 4 50 BlSLae 6] jals o 585 (g

2l A aal

Single Channel Queue )5l ciall jgilda ; 1 JUia

ot L Jgems Oale 4aa3Y1 028 5 33183 8 5 1 O Interarrival times J sy (e 4ol

: il Jgaall b LS Jlaiay)

(a5l Ol el 558 Jsan

Time between

Arrivals Cumulative Random Numbers

(Minutes) Probability ~ Probability Assignment
1 0.125 0.125 0.0000-0.1250
2 0.125 0.250 0.1251-0.2500
3 0.125 0.375 0.2501-0.3750
4 0.125 0.500 0.3751-0.5000
5 0.125 0.625 0.5001-0.6250
6 0.125 0.750 0.6251-0.7500
7 0.125 0.875 0.7501-0.8750
8 0.125 1.000 0.8751-1.0000

r Sl Jsaall 8 LS c¥laialy 338 6 5 1 Gl & 55 Sevice times 4eaall 41 i

Service Time Cumulative Random Numbers
(Minutes) Probability  Probability Assignment

1 0.10 0.10 0.000-0.100

2 0.20 0.30 0.101-0.300
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3 0.30 0.60 0.301-0.600
4 0.25 0.85 0.601-0.850
5 0.10 0.95 0.851-0.950
6 0.05 1.00 0.951-1.000

BlSlaay allail) Jalad ogllaall GaY W ot Cogus Al Jglaadl (3 cp a0 salall
L5320 4e2d 5 Jseas

Ay (s IS Aexd Al dgms Oabe L)l Al ) glisd Ly Slad) o) jaY
sl &yl (pe i s Jais LS i)y gond) 3 Sl Ltk 3 ) (e Al
<l il a8 b < Jradilly Z L;m,s Inverse Transform Technique gwsﬂ-“
A gl

o US G 3 paal 3 LS a1 501 55 0585 -1

Jsiadl sl e IS Gl A sl 51 I snsi eSS w3l Ge 2
() sliall

Al AT iy i pe 2153

S sall b gl 3 palall (e i pkall o8l Lo i A 6l ) Sl 4
stlaall ) plall jaaiall ga B yidl) odgl anlil) JaY dganl) A ady o3

N Bas g danls A1 aladiily

20 3 A3 Uy sl G 53 o

Time between

Random Number Arrivals

Customer Generated (Minutes)
1 0.8879 8
2 0.4065 4
3 0.0799 1
4 0.8029 7
5 0.9915 8
6 0.0381 1
7 0.7456 6
8 0.5014 5
9 0.1786 2
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10 0.2481 2
11 0.4027 4
12 0.2708 3
13 0.9065 8
14 0.6057 5
15 0.7184 6
16 0.4033 4
17 0.8510 7
18 0.3966 4
19 0.6224 5
20 0.7386 6
IS 050y JSTAadl) B Y Jgan 58548 Hhll (il g
20 ) b U deasl) 4 ) Jgaa
Random Number Sevice Times
Customer Generated (Minutes)
1 0.869 5
2 0.878 5
3 0.623 4
4 0.251 2
5 0.074 1
6 0.952 5
7 0.440 3
8 0.496 3
9 0.878 5
10 0.665 4
11 0.954 5
12 0.627 4
13 0.087 1
14 0.628 4
15 0.354 3
16 0.366 3
17 0.763 4
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18 0.598 3
19 0.902 5
20 0.302 2

Lo e Js¥) sl o Aaadle ae colailly a5 30 ol ALY iy Jgaa 05S5 OV
debu e pdAN &1 8 ey O WS Jgaad) e G B8l jiiall dels (0 Jgeay O
N oba g U5V 52l Jsemy S sl

ASladl) dadia Jgoa

Custom | Interarri | Arrival | Servi | Start of | End of | Time | Time in | Idle time
er | val Time ce service service | in system | of server
Number | Time Time queue
1 8 8 5 8 13 0 5 0
2 4 12 5 13 18 1 6 0
3 1 13 4 18 22 5 9 0
4 7 20 2 22 24 2 4 0
5 8 28 1 28 29 0 1 4
6 1 29 5 29 34 0 5 0
7 6 35 3 35 38 0 3 1
8 5 40 3 40 43 0 3 2
9 2 42 5 43 48 1 6 0
10 2 44 4 48 52 4 8 0
11 4 48 5 52 57 4 9 0
12 3 52 4 57 61 5 9 0
13 8 60 1 61 62 1 2 0
14 5 65 4 65 69 0 4 3
15 6 71 3 71 74 0 3 2
16 4 75 3 75 78 0 3 1
17 7 82 4 82 86 0 4 4
18 4 86 3 86 89 0 3 0
19 5 91 5 91 96 0 5 2
20 6 97 2 97 99 0 2 1
Totals | Qg 71 23 94 20
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4383 1.15=23/20 = b sae/ JUSBY) e = USEY) (e ) o gie -1

0.4= 8/20=rb M aae /) 5kl cpall (5L 31 e = ) saldall (& SUSEY) Jlaia) -2

%78 &1 0.78=20/91 -1= AN e 3/g 1 5l (e 5 -1 =l lad -3

4383 3.55=71/20=0k 31 2o Aeaal) 43l & sane =Aerdd) (g ) Jas sie -4

4.8= 96/20=0 ) 232 /Jsa sl Gule dia )l & gane=( g5l Gl A Lo sie -5
Aida

23/8= 5, k01 Al Gl aae /JEEY) ey =1kl Gal JEGY) (e ) awsie -6
438a 2 875=

4383 4.7= 94/20=C 0 sac/aaill & & gSall ey =alailly & sSal) (g ) s gia -7

;@ﬂ&hﬂﬁjmi 2 Jla

Jﬁ&“}\)@mwﬁ\dﬁjmﬁsw\@kwﬁﬁd\_m.“\.lhwua‘)a_“
il Jaadl BN Jam iy 329 (el L Al e o gy il g o Zard aalae
A g 1 e 303 355 e ol ) ) fgd) o aaaall ALl 5

1 a5V e Al 555 J o

Time between

Arrivals Cumulative Random Numbers
(Minutes) Probability ~ Probability Assignment
1 0.25 0.25 0.000-0.250
2 0.40 0.65 0.251-0.650
3 0.20 0.85 0.651-0.850
4 0.15 1.00 0.851-1.000

e Alagy Al g) S (e B a9 B8 JIS) daal Sy JU 5 dea) aadal) en el
o A Sy deal Ge IS Raasll A ms il Read b gl 43 LS (gl
;@Uﬂ\

Service Time Cumulative Random Numbers

(Minutes) Probability ~ Probability Assignment
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2 0.30 0.30 0.000-0.300

3 0.28 0.58 0.301-0.580

4 0.25 0.83 0.581-0.830

5 0.17 1.00 0.831-1.000

oSl Aeadd) A8 )y 58 J g

Service Time Cumulative Random Numbers
(Minutes) Probability ~ Probability Assignment

3 0.35 0.35 0.000-0.350

4 0.25 0.60 0.351-0.600

5 0.20 0.80 0.601-0.800

6 0.20 1.00 0.801-1.000

BlSlaal) Jal e o G0 J gaal)
Ahmad Bakur

Cus Random  Time Clock Random Time Time Time Time Time
Tomer Number between Time of Number Sevice Service Service Sevice Sevice Service in
No. for Arrivals Arrival Arrival for Service Start  Time  Ends Start Time  Ends Queue
1 0.99284 4 4 0.398244 4 3 7 - - - 0
2 0.463490 2 6 0.485853 - - - 6 4 10 0
3 0.654933 3 9 0.018479 9 2 11 - - - 0
4 0.008010 1 10 0.375450 - - - 10 4 14 0
5 0.017539 1 11 0.380226 11 3 14 - - - 0
6 0.027118 1 12 0.071695 14 2 16 - - - 2
7 0.294307 2 14 0.794733 - - - 14 5 19 0
8 0.703278 3 17 0.048615 17 2 19 - - - 0
9 0.305171 2 19 0.744830 19 4 23 - - - 0
10 0.029153 1 20 0.082780 - - - 20 3 23 0
11 0.294875 2 22 0913267 23 5 28 - - - 1
12 0.846545 3 25 0.625406 - - - 25 5 30 0
13 0.991276 4 29 0987133 29 5 34 - - - 0
14 0.684252 3 32 0.641578 - - - 32 5 37 0
15 0.642370 2 34 0416842 34 3 37 - - - 0
16 0.369203 2 36 0916370 37 5 42 - - - 1
17 0.222240 1 37 0.712437 - - - 37 5 42 0
18 0.437991 2 39 0.770969 42 4 46 - - - 3
19 0.119146 1 40 0.061159 - - - 42 3 45 2
20 0.662990 3 43 0.934648 - - - 45 6 51 2
21 0.288916 2 45 0.923251 46 5 51 - - - 1
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22 0903758 4 49 0355554 51 3 54 2
23 0948593 4 53 0682907 - - - 53 5 58 0
24 0375286 2 55 0379748 55 3 58 0
25 0273955 2 57 0273077 58 2 60 1
26 0664870 360 0358811 60 3 63 0
27 0125086 I 61 0831475 - - - 61 6 67 0
28 0.804005 3 64 0736537 64 4 68 0
29 0431573 2 66 0755743 - - - 67 5 72 1
30 0785686 369 0389873 69 3 72 0
Totals 69 6l 56 16
438y 72 s8laal) 52a
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43830.53 = 16/30 = areall JUsBY1 0 ) Jous s -7

28 1.6 = 16/10 =Dad |5, Gl JUSEY) (30 ) Ja 5ia -8
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0.33 = 10/30=_k% o530 o Jwia) -10
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il ases bsie JLal ass an Jadl ap oligh gl Glld (3 L) g 5 e iy
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Demand Probability Distribution

Demand Good Fair Poor
40 0.03 0.10 0.44
50 0.05 0.18 0.22
60 0.15 0.40 0.16
70 0.20 0.20 0.12
80 0.35 0.08 0.06
90 0.15 0.04 0.00

100 0.07 0.00 0.00

canall ail Ly ity Sl Casall asad JiaY) 2aall apaat (o lladll
:%M‘m%tﬁu‘j‘;&ﬂ\ C.u]\ anjjuﬁ20'é¢.¢\ew\ é\;.ﬁu}w
Revenue  Cost of Lost profit from  Salvage from sale

Profit = - - +

From Sales newspapers  excess demand  of scrap papers

glwS daviall + Qllall 33k ) (e @bl mall - Canall s — ) il = )
el il
1) 23 ASGl) 5l e
delidl Canall dae * 200 = all Hdla
B yidal) Casuall aae * 150 = Canaall ja
Sle (31 idall Canall dae — 4 gllaall Canall aae) * 50 = k) 30l ) (e adlal) )l
8 yidal) Casuall 2o (e €1 4 glhaall Casall ae (S5 )
O e (Asthall Canall dae 3] jidall Cosuall dae ) * 1) = (udal 8l g LS Tl
Aoslhal) Canall dae e 813 1Al Casal) ae () <3
BlSlae 3 La gy Cinaall (e (ma 330 o) 8 Al i Lille Cany SUSLaally IS5 03 ]
(B el Canall dae o 5) Al ¢ e sl ) st g La g2 20 3] sl e llal)
S lo LSl laie el S0 A 81 jasa) Conall aae e Joasd s i o3
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Cumulative = Random Numbers

Type of Newsday Probability Probability =~ Assignment
Good 0.35 0.35 0.000-0.350
Fair 0.45 0.80 0.351-0.800
Poor 0.20 1.00 0.801-1.000

i) s s s Canall e ) o 5530 6N Jgaall

Demand Good Fair Poor

Cumulative Probability

Random Numbers Assignment

Good Fair Poor

40 0.03 0.10 0.44 0.000-0.030 0.000-0.100 0.000-0.440
50 0.08 0.28 0.66 0.031-0.080 0.101-0.280 0.441-0.660
60 023  0.68 0.82 0.081-0.230 0.281-0.680 0.661-0.820
70 043 0.88 0.94  0.231-0.430 0.681-0.880 0.821-0.940
80 0.78 0.96 1.00  0.431-0.780 0.881-0.960 0.941-1.000
90 093 1.00 1.00  0.781-0.930 0.961-1.000
100 1.00  1.00 1.00  0.931-1.000
o) ol s 5 2 50 20 33ad Le 53 Adiaa 70 6] i BSLad Y saa (655 o g
Random
Numbers for Random Revenue Lost Profits  Salvage
Type of Type of Numbers for from  from Excess from Sale Daily
Day Newsday Newsday Demand Demand Sales  Demand of Scrap Profit
1 0.668258  Fair 0.516101 60 12000 - 500 2000
2 0.059141 Good 0.421215 70 14000 - - 3500
3 0.844465  Poor 0.122752 40 8000 - 1500  -1000
4 0.575663  Fair 0.417585 60 12000 - 500 2000
5 0.777212  Fair  0.873137 70 14000 - - 3500
6  0.721669  Fair 0.028883 40 8000 - 1500  -1000
7 0940940 Poor 0.442408 40 8000 - 1500  -1000
8 0.739749  Fair  0.154498 50 10000 - 1000 500
9 0322162 Good 0.789384 80 16000 2000 - 3500
10 0.933698 Poor 0.948650 70 14000 - - 3500
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11 0.682856  Fair 0.462126 60 12000 - 500 2000

12 0.948467 Poor 0.427917 40 8000 - 1500  -1000
130321750  Good 0.436062 70 14000 - - 3500
14 0.576449  Fair 0.852654 70 14000 - - 3500
15 0.469982 Fair 0.664128 60 12000 - 500 2000
16 0.325208 Good 0.551011 80 16000 2000 - 3500
17 0.119710  Good 0.149210 60 12000 - 500 2000
18 0.526681  Fair  0.992919 90 18000 4000 - 3500
19 0.355738  Fair  0.339435 60 12000 - 500 2000
20 0.734686  Fair  0.231963 50 10000 - 1000 500

244000 8000 11000 37000

bl e Als 1850 58 sl ool b gie (o Lasa 20 BSLae (e Jgandl (e Jaa3ls
350 540 8) oAY) bl 8Slae G paiS QI & L gy ddisaa 70 4308
(ps)) 2452100590 580 560

G Al 8 AdSdia 14 Jla

Daily Demand 0 1 2 3 4

Probability 0.33 0.25 0.20 0.12 0.10

by Glas 9 6 (5 5 O J8 43 2a 5 1A Gl drass IS iaall 18 (e (5 38l Gy
3y 3ind (gl) A ga3 lalle S5 5 35 sall 05 S0 o Bin Al ol sy 10
Qlhll pay (o e g shial (a3l 5 5) Lead Time a3l (o) (22> 0503 s

) sy 5l iy (Al g s s

Lead Time (Days) 1 2 3

Probability 0.3 0.5 0.2

30




any O3 Al @ )l s s Y 5 3as 5 12 Jadl 053l OIS 13 g ) gl e Ve
g Aplla (583 b el Lgd Giaa ) ALY s aas | aldail) 13 sl 6 sy (Slad
Lo gaal o) il 4y sllaall las gl 2ae Jas gia g (38aT ol g Cudla 1) Slas )

:Jall

AU J ghaadl 0 65 4 sl Bl

feesdl) llall dlas Jsaa

Demand Probability Cumulative Probability Random Number
0 0.33 0.33 0.00 —0.33
1 0.25 0.58 0.34-0.58
2 0.20 0.78 0.59-0.78
3 0.12 0.90 0.79 - 0.90
4 0.10 1.00 0.91 -1.00

il e ) Alae Js2a

Lead Time Probability Cumulative Probability Random Number

1 0.3 0.3 0.00-0.30
2 0.5 0.8 0.31-0.80
3 0.2 1.0 0.81-1.00
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AUV e 14.3% (5) i L ias oL 6 lia
bl Gl 403 23.07% ) 8an 5 15 (o8 Giad aly cadls Al Clas gl axe
g;:S\ Cilas gl dae w‘;c\gajzhj 10.83 Lie sl o) il 45 glladll Chlas ol) dae o gia

cthal) ayaat Ui 5 Jlia

a3 sV a5l L gy oy Al sl de ) sae daw sl aaad G jal) ol

il (amy L sy ALY
Number of Customers/Day 8 10 12 14
Probability 0.35 0.30 0.25 0.10

éﬂ\ébﬁ;ﬁ\@);ﬂ\%&)ﬁ\max_ Lﬁ)’.’\&guyjds

Number of Loafs/Customer 4 8 12 16

Probability 0.4 0.3 0.2 0.1

Lo s Jlad) laaey ) 43 V) dae Jawgie aaa 5 Jae bl dised L s Sla

:Jall
as IS AL daad (1) Jgaa ams

Number of Customers CDF Random Number
8 0.35 0.01-0.35
10 0.65 0.36 - 0.65
12 0.90 0.66 —0.90
14 1 091 -1
05 ISTAae Y 2l (2) Jsan 2
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Number of Loafs CDF Random Number
4 0.40 0.01-0.40

8 0.70 0.41-0.70

12 0.90 0.71 - 0.90

16 1 091 -1

8 il axe aai (1) Jsas ey R=0.25 :dsY) a sl

Customer Number R Number of Loafs
1 0.01 04
2 0.93 16
3 0.70 08
4 0.66 08
5 0.74 12
6 0.79 12
7 0.47 08
8 0.68 08 Total =76

8 (ALl a3 a8 (1) Jsds (s R=10.18 3 S o sall

Customer Number R Number of Loafs
1 0.88 12
2 0.07 04
3 0.99 16
4 0.51 08
5 0.04 04
6 0.01 04
7 0.43 08
8 0.60 08  Total = 64

10 AL 2ae a3 (1) dsas ey R=10.59 (Al o gl
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Customer Number R Number of Loafs
1 0.55 08

2 0.64 08

3 0.10 04

4 0.61 08

5 0.22 04

6 0.85 12

7 0.42 08

8 0.01 04

9 0.98 16

10 0.05 04 Total =76

8 (Ll sae ani (1) Jsaa (e R=0.20 el ) asall

Customer Number R Number of Loafs
1 0.11 04

2 0.23 04

3 0.68 08

4 0.41 08

5 0.96 16

6 0.48 08

7 0.11 04

8 0.59 08  Total =60

8 (ALl a3 aai (1) Jsas (Jes R=0.11 1ol dl) o sall

Customer Number R Number of Loafs
1 0.10 04

2 0.25 04

3 0.01 04

4 0.93 16

5 0.70 08
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6 0.66 08
7 0.74 12
8 0.79 12 Total = 64

e L gie 13 8 ) 76,64,76,60,64 1 b Al dued 8 dcliall die ¥ aae (8 1S

e 568 s aie Y

BB,

Q\:A\S el d)\h OsSS :\:1}).41\ WA c\‘);:}(

e S L5l e Ailae J oo

Number of Customers/Day Probability Cumulative Probability
8 0.35 0.35

10 0.30 0.65

12 0.25 0.90

14 0.10 1.00

Oz ISV Aie SV e Ailas J g

Number of Loafs/Customer Probability Cumulative Probability
4 0.4 0.4

8 0.3 0.7

12 0.2 0.9

16 0.1 1.0

-JsY) ool

s 1) 0.35 50 ow ALl 13 () Las 0.125002 S sdie o) canan Gl 230 a5

8 =¥ asll L3

8 A b e sy IS s SV aae (YY) aaas

Number of Customer Random Number Number of Loafs

1 0.747727 12
2 0.165930 04
3 0.807279 12
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4 0.691822 08
5 0.332073 04
6 0.865662 12
7 0.954414 16
8 0.605033 08
Total 76

e 576 = Js¥) psall deluall die Y1 220 13)

13 0.655 0.35 O allll 13 0 lays 0436581 () sdie ab ) Gy (5L 30 ac a3

10 = SN o sall (551 dae

10 ) ALY e o9 IS Ase Y1 dae oY) aass

Number of Customer Random Number Number of Loafs
1 0.795704 12
2 0.191331 04
3 0.326339 04
4 0.760580 12
5 0.232169 04
6 0.766908 12
7 0.897992 12
8 0.498371 08
9 0.593898 08
10 0.917927 16
Total 92

e 592 = 3l & pall deladll de Y a2e 1)

() o )

13 1.005 0.90 om0 13 o Lay 0.975134 sdie &y aman L3 230 2a s

14 = SAI o gl o5l 51 aae

14 G0 e e J A JY) axe ) saas

Number of Customer

Random Number

Number of Loafs
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1 0.500345 08
2 0.377338 04
3 0.497917 08
4 0.560237 08
5 0.742156 12
6 0.066540 04
7 0.953874 16
8 0.048342 04
9 0.133688 04
10 0.145730 04
11 0.313932 04
12 0.656628 08
13 0.146369 04
14 0.688054 08
Total 96

e 596 = Callil a gl deLudll die Y1 e 13

;@\)S\ ﬁﬁl\

131 0.90 50.65 On &0 13 o Lays 0.852771 S séie 4y G 5N 232 aa g3

12 = A o sll G e

12 0 ALY e o9 IS Ase Y1 dae oY) aass

Number of Customer Random Number Number of Loafs
1 0.102021 04
2 0.352606 04
3 0.739246 12
4 0.278503 08
5 0.495604 08
6 0.471064 08
7 0.214966 04
8 0.784797 12
9 0.922574 16

44




10 0.011573 04
11 0.530562 08
12 0.811989 12
Total 100

e 5100 = gl sl Aelaal) dae HY) 2ae 13

131 0.90 50.65 on a0 s o Las 0.676495 M sde &) Camany (i) e a5

12 = Sl o sll o5l 51 dae

12 0 ALY e o) IS Ase Y1 aae oY) aass

Number of Customer Random Number Number of Loafs
1 0.113377 04
2 0.682001 08
3 0.860924 12
4 0.616596 08
5 0.670505 08
6 0.996726 16
7 0.203282 04
8 0.616869 08
9 0.337997 04
10 0.273178 04
11 0.832140 12
12 0.575714 08
Total 96

Average Number of Loafs =

W 596 = el o pll delual) die Y1 2ae 13)

76+ 92+ 96+ 100 + 96= 460

& L g deluall i Y1 sac Jaus gie 13

=92
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Demand  Probability Cumulative Probability Random Numbers

0 0.10 0.10 0.00-0.10
1 0.25 0.35 0.11-0.35
2 0.35 0.70 0.36-0.70
3 0.21 0.91 0.71 -0.91
4 0.09 1.00 0.92 -1.00

) 3 AL G ) e

Lead Time Probability Cumulative Probability = Random Numbers

1 0.6 0.6 0.00-0.60
2 0.3 0.9 0.61-0.90
3 0.1 1.0 0.91-1.00
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Days Until
Beginning Ending Shortage  Order Order

Cycle Day Inventory Demand Inventory Quantity Quantity  Arrives
1 1 11 2 9 0

2 9 2 7 0

3 7 2 5 0

4 5 3 2 0

5 2 2 0 0 11 2
2 1 0 0 0 0 1

2 0 1 0 1 0

3 11 2 9 0

4 9 0 9 0

5 9 3 6 0 5 2
3 1 6 4 2 0 1

2 2 3 0 1 0

3 5 4 1 0

4 1 2 0 1

5 0 2 0 2 11 1
4 1 0 3 0 3 0

2 11 2 9 0

3 9 4 5 0

4 5 0 5 0

5 5 2 3 0 8 1
5 1 3 2 1 0 0

2 9 3 6 0

3 6 3 3 0

4 3 1 2 0
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ALY e 220 s Al 5 i L Ciaa A ALY 2xe

S L (56 %15.09 & ((8/53) ISy pail

1 gudial) Gy oS 17 Jha

Go O 3 AL L pa e JW) e Ll gaaied Joal e Y peiall aal
O 38 L) LS il 50 20% 5 bl (e pgie 80% S5 Gl A (e Lkl
Jel e 40% b Sy Jull e dae Lillae Ly ey Leinhalay 33 sludl) e 70%
i eladl) apdaay o3 ALl o a5 ASLall Ld pd (e Ll I () hady Ld ubalay ()
J 10 57 O gsbaie g )58 L) iy Jla 1 clld iy J1y 225 18 O (s sl ) 58
edis T gia o JlainY) Gudiy Loy Y 3ha 15 W 10 0 o A gusidl) (of adle 1)
Jn ol 5§ 20a] e gl

:Jall

A Aiaall ghaa S5

A gt W 5 35 0 ) aae diadd 520

Number of Houses | Probability CDF Random Number
10 1/6 0.1666 0.00000-0.16666
11 1/6 0.3332 0.16667-0.33320
12 1/6 0.4998 0.33321-0.49980
13 1/6 0.6664 0.49981-0.66640
14 1/6 0.8330 0.66641-0.83300
15 1/6 1.0000 0.83301-1.00000

chlaal Alas J g2

Who Answer Probability CDF Random Number
Female 0.8 0.8 0.00 - 0.80
Male 0.2 1.0 0.81-1.00

D (e i adi Ja ) calS 1) Ailae Jgaa
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Female Donate? Probability CDF Random Number
Yes 0.7 0.7 0.00 - 0.70
No 0.3 1.0 0.71 - 1.00
Jall (e ddae @iy da Ja )y OIS 13 Aglae J s

Male Donate? Probability CDF Random Number
Yes 0.4 0.4 0.00 - 0.40
No 0.6 1.0 0.41-1.00

) 42 A i) Aiae s
Female Donation Probability CDF Random Number
18 0.2 0.2 0.00-0.20
19 0.2 0.4 0.21-0.40
20 0.2 0.6 0.41 - 0.60
21 0.2 0.8 0.61-0.80
22 0.2 1.0 0.81-1.00

BEUEPESTRPA PN PETEDUSPIEN
Male Donation Probability CDF Random Number
7 0.25 0.25 0.000 - 0.250
8 0.25 0.50 0.251-0.500
9 0.25 0.75 0.501 - 0.750
10 0.25 1.00 0.751 - 1.000

(U2l Gazar¥ Jia 400 gl 68 5V (0 52 Ca g sAdaaDla) 3LSLaall J g (555 | sl

e an S duda | cblad doiall | kel 2 ol
21 pxd ) 1 15 JsY!
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18 oo Sl 5
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) cladea aladial BlSlad)

: Excel aladialy Jaia) a6 (pe dglaall

A 550 L) (1 e sl (e Al 31 Ar Excce] padiasd i gas

Time between arrivals 1 2 3 4 5 6 7 8

Probability 0.125 0.125 0.125 0.125 0.125 0.125 0.125 0.125

Al dadiall 8 LS bl Jaal & CDF (Jaia ) a5l dla ()5

DEHL8RY | 2B o-~- |8 = A4 0.
2 | =| =VLOOKUP({RAND() $A$2 $8%$9.2)
A | B | [ | o | E | F
CDF AT Observations
0
0.125
025
0.375
05
0.625
075
0.875

ChOO—\CthI\JU'I.|Jh|

(o BE N R e RE S, RINCNY SLRY N R

Scooc:-«qo)cn.lhmm—a

diall ACaall ailly JsY) agenll 3 CDF (JwiaY) st dlla o (588 o s -1
(SN 3 gardl A ) gl
333k (1,00 ) o (o Aally (6555 (0) Ll o a5 s o a5 -2
(C2 e ) Al Aulal) b ) Jas ) gl il o 5 1 5a) 3 gl 3 -3

= VLOOKUP( RAND(), RANGE OF SAMPLING TABLE, 2)
Lillie 8 5 diglaall Jgaa 408 Llas) 53l Jisadl RANGE OF SAMPLING TABLE  Cua

U(0,1) A5 S RAND() A1l lialadin BaY $A$2:3B$9 o Jiaal) 120

Gslhe die analane g Al il €2 Al (Frwil) s -4

55




: Al Jua

Service Times 1 2 3 4 5 6

Probability 0.01 0.020 030 0.25 0.10 0.05

AU dasiall 8 LS bl Jaal & sy o553l Al o S

C2 j =| =VLOOKUPRANDI) $A32:$B%7 2)
A B | C | o | E |

1 |CDF Service Time Observations

2 0 1 5l

3 0.1 2 2

4 03 3 4

5 06 4 2

6 085 5 3

7 0.95 6 1

8 3

9 4

10 3

11 3

12 3

13 3

14 4

15 3

16 5

bl JE) 3 LS @l ghadll ) S
rdo il a8 (ha Aglaall
ranhal) a3 i) (e Adlaall -]

o 2 AY Ao OB skl e ke a6 3 a5

) (A dadea
A2 . % =ROUND(NORMINV(RAND(),165,5),0)

A B C D E F

52 3 Liaaaie Uia
483 pumber 2321l & ANl o383 ROUND( number, num_digits) 41l -1

.num_digits
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saalia et dllall 232 3 NORMINV(probability,mean,standard_dev) 4l -2
LaY standard dev s <3l 2l s mean b i 2 a5 Al S gl e (e
RAND() 4l (e A 5 probability o

U(0,1) B3 Ay RAND( ) 4lall -3

ol stiall iall claaliall () yall aaadl 55 sl Al ensi

A

1 Height

2 167
3 170
4 165
5 162
6 160
7 158
8 164
9 163
10 162
11 163
12 165
13 161
14 164
15 172
16 161
17 163
18 156
19 170

1(g A A8y k) (andal) a5 i) (e Aijlaall -2

Data s Tools J\_’xs\eﬁ d.g_.\‘;‘a\‘,&d\ M@E;ﬂ])ﬁa\ﬁé\.\\f\:\u\ Jhﬂum‘ég
SIS Analysis
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File Edit View Insert Format m Data Window WB! Help Acrob:
DEES8 GRY 4|V . 7 3
i = 3 gﬁ s@ Error Checking... I
A2 . Speech »
-
1 Height -
2 Protection [ 3
3 .
Euro Conversion...
4 Online Collaboration [
5 Solver...
6 Goal Seek...
7 _
Scenarios...
8 Formula Auditing [
9 Tools on the Web...
10 Macro [ 3
1 1 Add-Ins...
12 = AutoCorrect Options...
1 3 Customize...
14 QOptions...
1 5 Conditional Sum...
16 Lookup. ..
1 ? | Data Analysis...
18 E‘ Macro Systems Add-ins

Data Analysis

Analysis Tools
Anova: Two-Factor Without Replication ﬂ

Correlation Cancel
Covariance

Descriptive Statistics

Exponential Smoothing Help
F-Test Two-Sample for Variances

Fourier Analysis
Histogram
Moving Average

Random Mumber Generation

52l ks Random Number Generation _lias
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Random Mumber Generation

Mumber of Variables: [
Mumber of Random Mumbers: | Cancel
Distribution: |Disn:|'E1:E ﬂ Help
Parameters

Value and Probability Input Range:

Y

Random Seed: |
Dutput options

{* Qutput Range: | E
" Mew Worksheet Ply: |

" Mew Workbook

LN o 58 o ia) gl

Random Number Generation

Mumber of Variables: |

Mumber of Random Mumbers: |

Distribution: |Disg’ete - Help ‘

Parameters Uriform
Mormal
Value and Probability InpdBernoulli
Binomial
Poisson
Patterned

Random Seed: |
QDutput oplions

{* Qutput Range: | y
" Mew Worksheet Ply: |
" MNew Workbook

Eﬁu\oﬂwﬂ\@‘})ﬂ)ﬁﬁkﬂ\'Aé\‘,}ﬁ&ﬁ‘)\ii.d\@)}ﬂ\gung}
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Random Number Generation

Mumber of Variables: | 1
Mumber of Random Mumbers: |2|3 Cancel
Distribution: |N|:urmal ﬂ Help
Parameters

Mean = In—

Standard deviation = 1

Random Seed: |

Qutput options

{* Qutput Range: | SASZ E
" New Worksheet Ply: |

" Mew Workbook

4 glaal) claaliall 2321 20 5 claad il Al (3aec Y1 sf) <l juaiall aaed 1 Wlaaf s
1 5busidl 0 a5 (Default) s isall daill Je Wil Parameters alal) 85
ka4l U ial LS Random Seed 4 sdall 81 5ill U Jai al (5 sl cal a3

- il i g $A$2 Jasy)

A

Height
-0.6579421
-0.4487038
-0.3394439
-0.5891775
0.154954
0.9561427
0.4158619
0.7180415
0.3869241
1.9326035
1.0636563
0.6662299
0.4530227
15 1.4752686
16  -1.8174069
17 0.4232129
18 0.7828271
19 -0.2751165
20 -0.825853
21 0.6471532

PR 2o ®o~NO s LN =
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338U addiond ) gde e a8 il ) Claaliiall (e dae gl ad il

Random Number Generation

Mumber of Variables: |

Mumber of Random Mumbers: |

Distribution: |Dis|:|'EtE

Parameters Uriform
Mormal

Value and Probability InpdBernoulli
Binomial
Poisson
Patterned

Random Seed: |
QDutput oplions

{* Qutput Range: | y
" Mew Worksheet Ply: |

" MNew Workbook

A5l 3okl Gy (s 53 g Guald) Juadll (3 il 555 7 G JLESY) Lt Al

(o sde e Y Cilaalie
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Excel aladiul slslaall i)

1 Sla g gl o AdSLa BlSla 1] JLia

oy Sl 8 Lgaad Al Qlal) dae 003 A 63 Y ellal) a (flKe ISl aa) i
80 o sind Al Ll z ke a5 Lysa i llall O (LU a8 (ST AdS g0y
O Clily maead 2y Adde 40 Oo Cuall LS A8 A3 48 i) e G 1agdy clle 4o
Slall o gall Cdlll G 205 63l () 5 Sl

Demand 0 1 2 3 4 5

Probability 0.1 0.15 0.20 0.30 0.20 0.05

plaal) 1aa BlSaal Excel pading o gu
A sl LAY 8 6l J30) 5 Excel (e Aniia il
1) Al =>Number of Days to sell 40 items
2) A4 =>Day
3) B4 =>Demand
4) C3 => Cumulative
5) C4=>Demand
6) AS=1
7) E4=>CDF
8) F4=>x
9) ES5:E10=0,0.1,0.25,0.45,0.75,0.95
10) F5:F10=0,1,2,3,4,5
11) B5 = VLOOKUP(RAND( ),$E$5:$F$10,2)
12) C5=B5
13) A6 =IF(C5<40,A5+1,””)
14) B6 = IF(C5<40,VLOOKUP(RAND(),$E$5:$F$10,2),” )
15) C6 = IF(C5<40,B6+C5,” )
16) A7:A45 = A6 l
17) B7:B45 =B6
18) C7:C45=C6
19) D1= MAX(AS5:A45)
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Al i iy agall Cailag I A Lis) ey JiudU 8 5al agedl ddas3l

)
AUl Asdiall i

F4 -] =] x

A | B | ¢ | D | E | F | & |
| 1 [Mumber of Days to sell 40 items= 17
2
| 3 | Cumulative
| 4| Day | Demand Demand CDF x|
| 5 | 1 1 1 0 0
| 6 | 2 2z 3 0.1 1
7 3 4 7 0.25 2
| 8 | 4 1 g 045 3
| 9 | 5 1 9 075 4
| 10 | & 3 12 095 5
11 | 7 1 13
| 12 | 8 2 1%
13 | 9 5 20
14 | 10 2 22
| 15 | 11 2 24
| 16 | 12 0 24
17 | 13 3 27
| 18 | 14 3 30
| 19 | 15 3 33
| 20 | 16 5 38
21| 17 4 42
[ 22
| 23 |

D1 Z\TA;'“ dhs} CsBsA B-\Af—;y\ L;A (s:\sj\ _):Uﬁ:ﬁ (F9) CC\.M]\ ér_ Ly ."“9 D1 Jt'\';\
21 2221 D1 Alall 3 A3l adl) Jas clle Do 40 gl Le 33 oY) dae a8 31
9695 45 3 gax a5l 5 Aigal) 03g] il 5 Jans siall s 5l 5 Ay s

: Excel aladiuly slslaal) cila A Julas

s ela) 138 e miby Jeall Andia Clus 3els Excel ps&  (F9) Uil Loray
B S 8 3Slall

138 5 yall (e 230 Z3 el o) yals a5 e slaall SN SlSLaall 73 gai Jae (o SSUD) aay
sl Sl O Cum g celaY) Lunlie e i ISV gllaal) Aball aaa o adiag aaall
el e YY) J il a3 € clie alaal 240 GGG 4l caula e

2 Qi 5 & yall (e e Bae 23 gaill 6l ya) IS5 o BlSlaall dlee 8 44000 3 glasl)
gasaill 15185 150 2 Wil G sy celilad ol pall ehaY) Ganlia a8 Al LA
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leaanil s Workbook Jeall i3y (e Baaa Worksheet daba e 4y sllaal) AU (5 333
‘Asdiall el UL & 80 Simulation

Jinsert e baai ]

Jasll yidal sagas dadin Cilal Excel O aa3l Worksheet Jlias 3 jaUall Al (e 2
Format baxai 3

.Worksheet Jaauai 3 jalall 4l 3 4

Rename baai 4lal)l 8 5

.;;LA;Y\ aY) Ju Simulation S ) U sl 48 ) gll sl ) a3 6

.Enter i 7

3 8 shaall (e fani g it Lgihand ai Jaad) iy A4 dadia dga g Al 3 rddaade
LA e idise 150 N 1 e pBLY) Jaai Simulation Wliew (Al 3yaall daiall b

(Sl JLA) A LS A3
A B C D E

1|

2

3 1
4 2
5 3
6 4
7 5
8 6
9 7
10 8
11 9
12 10
13 11
14 12
15 13
16 14
17 15
18 16
19 17
20 18

(S Ll 150 A T oo WD e S
Enter Jaial 5 A3 sl 3 (1) 4 sY) daill (ixSi ]
A3 AR i) 2

.Series 4@l (3 & Fill 46l 4 &5 Edit e bzl 3
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150. 4wl Stop value 4ef J33) 5 Series in Columns ) jalkll §auall 4 4

OK bzl 5
150 S 3\3);‘21\-3 A3 a8 LAY Ll Excel (slasw
sdilaal)

sie Aidee 3y il Walia,d 3 45 ,LI Demand gsadl sn3 o3 daiall o
Jzi3 13¢) Demand slewall dadall 8 D1 Alall 8 Al dagll ol dxkad 40 el AR
.
B3 4lall & AUl apall Jaas ]

="Demand’!D1
B152 iy A3 daall il 2
Data bzl 3
AU Data Table & What-If-Analysis dazal 3 jallall 4l 4 4

DATA REVIEW VIEW

tions Clear Y =r
153 Y g 5 BB = B 1%
ies Reapply "
il Sort Filter o Textto Flash  Remove Data Consolidate . What-If Relationships = Gro
ks Yo Advanced  colymns  Fill Duplicates Validation = Analysis = M
Sort & Filter Data Tools Scenaric Manager...
C r =] n J [ -
Goal Seek...
Data Table...

.Column input cell 2 A1 J3al 3 jallall 338l 3 5

Bow input cell:

Column input cell: | A1

014 Cancel

OK bl 6

Assaall Gl sale Y F9 vl 7

Jaii bl Jalad m jad sl cafts Sy Aadial) Clus dlay F daaai Lo JS Ll a3l
- Sl

B152 a3 B3 daal) jual ]

Edit bzl 2

.Copy b=l 3
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.Edit bl 4

.Paste Special il 5

Values bzl 6
OK bzl 7
.Enter ) 8

1

A

Replication
1

2 15

3 16

4 17

5 12

6 17

7 13

8 16

9 19

10 17

11 17

12 17

e
" Formats
™ Comments

Operation
% None
 add
(™ Subtract

[ skip blanks

™ validation

(™ All except borders

(™ Column widths

" Formulas and number formats

™ Values and number formats

™ Multiply
(" Divide

[ Transpose

=]

Cancel

Aadaall Claa salely Y 44005 56 ) B asenl) & il aal 138
P8 1 NG G A Gl B SN T S (RE RS EENY

66

.Tools ezl |1

.Options bzl 3 jalkll 4l & 2
.Calculation e bl 3 jalall 33Ul & 3

.Automatic Except Tables )b 4

.OK bzl 5
Aalll) daaiall @j



Replication| Days

1 17
2 14
3 13
4 16
5 18
6 13
7 14
8 17
9 19
10 14
11 16
12 21
13 16
14 18
15 15
16 16
17 15
18 20

:g\ﬂ\ Cans Days oerdall Wilaa ) clacall éﬂ

Excel - Book3

iew Insert Format | Tools Data PopTools Braincel MWind:

GRY| 4 =

-

B

tion Days
1

2
3
4

17
18
18
20

Macro

>|
24

P Macro Systerns Add-ins
Update add-in Links. ..

b
W
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@ 5 83l

DRl 8RY [ RBT oo
C1 ] -

A | B C D | E |
1 |Replacation Days
2 1 17
3 7 12
PR Cata Analysis 21x
5 Analysis Toals
Ok
51 Anova: Single Fackor -
Anowva: Two-Factor With Replication Cancel |
i Anova: Two-Factar wWithout Replication
g Correlation -
Covariance oeip |
g iDescripkive Skabiskics
10 Exponential Smoathing
F-Test Two-Sample For Yariances
11 Fourier Analysis _I
12 Hiskagram il
13 7 T4
14 13 19

s3Ull ekt Descriptive Statistics WA

C1 -] =

A | B [ o | E | F
Replacation Days
i 17
Descriptive Statistics 2]
~Input
Input Fange: $B$1:4$B422 S l_IOK
Grouped By: % Columins LCEII
" Rows Help |

[V Labels in First Row

—Oukput opkions

{* Oukpuk Range: $0%1 g

" Mew Workshest Ply: I

" Mew Workbook

v sunmary skatistics

v Confidence Level For Mean: |95 o

[ Kth Largest: 1
[~ Kth Smallest: 1
19 23
20 14
21 14

Ga 1 = | S| |20 | = o O | T | o | p | = [ |42 99 | |22 | s L i | =

(U i Gase s LS e il e
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S =16 & <lle Ale 40 aad da 3V ALY 230 dass sie () dpia il (V) ias

H,:u=16
H :pu+#16

1) Cl19=>t

2) C20 => p-value

3) D19 =(E3-16

)/E4

4) D20 =TDIST(D19,20.2)

TDIST

|| v[=] =TDIST(D19,20,2)

A | B C D | E |
1 |Replacation Days Days
2 1 17
2 2 13 Wean 1619047619
4 3 13 Standard Error 0555991642
5 4 20 MWedian 16
8 5 13 Mode 14
7 5] 15 Standard Deviation 256162151
g 7 12 Sample Variance 6.561904762
9 g 16 Kurtosis 1.054481973
10 9 15 Skewness 05390509134
11 10 14 Range 11
12 11 16 Minimurm 12
13 12 14 b @i mum 23
14 13 19 Sum 340
15 14 17 Count 21
16 15 14 Confidence Level(95.0%)  1.16603559
17 16 17

(Al 538 LS

A | B | Cc | D |
_ 1 Replacation Days Days
2 1 17
_3 | 2 18 Mean 16.19047619
4 3 18 Standard Error 0.558981642
5] 4 Wbl 16
TDIST

% x|p19 5] = 0340740622 571 j;]l
T Deg_freedom IZU j‘.] =20 04762
9 Tails [z Sl-z 51973

10 09134
Taa = 0.736545455
l Returns the Student's t-distribution. 11
i Tails specifies the number of distribution tails to return: one-tailed distribution 12
& = 1; two-tailed distribution = 2, 23
% EI Farmula result =0,7 36545455 Cancel | 3421?
16 15 14 Confidence Levell95.0%)  1.16603559
A7 16 17
15 17 15
19 18 14 t 0.340749622

20 19 23 pvalie [FTDISTID19.20.2)
o 20 14

22 21 14
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-aalll) s2alal) i OK Lozl

E18 ~| =]
A | B | ¢ ] D | E |

1 |Replacation Days Days
2 1 17
3 2 15 hiean 1619047619
4 3 15 Standard Error 0555991642
5 4 20 Median 16
6 5 15 Mode 14
7 3] 15 Standard Deviation 256162151
8 7 12 Sample Wariance 5561904762
9 ] 16 Kurtosis 1.054481973
10 9 15 Skewness 08390509134
11 10 14 Range 11
12 11 16 fdinimum 12
13 12 14 Maximum 23
14 13 19 Sum 340
15 14 17 iZount 21
16 15 14 Confidence Level(950%) 116603559
17 16 17
18 17 15 1
19 18 14 t 0340749622
20 19 23 p-value 0.736845455
21 20 14
22 21 14

OV Al rar 5 P(120.34075)=0.7368 OF 1 0.7368 (55t p-value ) o) Lo

L =0.05 e &y jiall dns i) b 3V Ll g =0.05 e ST p-value ) A

pladiubly Single Channel Queue 3 l) ciall ) 5t SlSlaa ;2 JUia

‘Excel

o se s LS il 3ol 5 Excel (o8 b dadon o

A | B | c | b |
1 |CDF IAT CDF Service Time | ¢
2 0 1 1] 1
3 0125 2 0.1 2
4 0.25 3 03 3
5 0375 4 06 4
8 05 5 0.85 5
7 0625 § 0.95 §
3 075 7
9 0875 3
10
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E | F | G | H |
1 |Customer AT Arrival Time | Service Time
2 |1 =VLOOKUP(RAND() $A%2:3B$9.2) =F2 =VLOOKUP(RAND $C$2:5D%7 2)
3 |2 =WLOOKUP(RAND() $A%2:3B$9,2) =G2+F3 =VLOOKUP{RAND $C$2:$D%7,2)
4 13 =WVLOOKUR(RAND() $A%$2 $B%9.2) =G3+F4 =VLOOKUPRAND) $C$2:5D%7 2)
5 |4 VLOOKUP(RAND(),$A%2:$B%$9,2) =G4+F5 =VLOOKUP(RAND $C$2:$D%7,2)
B |5 =VLOOKUP(RAMND() $A$2:$68%9,2) =G5+F6 =VLOOKUPIRAND $CE2:5D%7 2)
7|6 =WVLOOKUR(RAND() $A%$2 $B%9.2) =GB+FT =VLOOKUPRAND $C$2:5D%7 2)
g8 |7 =VLOOKUP(RAND{),$A%2:$B%$9,2) =GT+F8 =VLOOKUP{RAND $C$2:$D%7,2)
9 |8 =VLOOKUR(RAMND() $A$2:$8%9,2) =GB+F9 =VLOOKUPIRARND $C$2:3D%7 2)
| I L | M |
Senvice Begin Service End Time in Q Idle Time of Server  Time in System
=57 =HZ2+2 =|2-G2 =F2 =2-G2
=MAK[JZ2 53] =H3+3 =|3-G3 =13-42 =J3-G3
SMAX(J3.G4)  =H4+4 =G4 =4-J3 =J4-G4
=MAK D G5) =HS+I5 =15-G5 =I5-44 =5-G5
=MAK[ D GE) =HE+6 =I6-G6 =l6-J5 =J6-GH
=MAKIE GT) =HT7+I7 =7-G7 =I7-J6 =7-GT
=MAX(J7.G8)  =HS+3 =I3-G8  =I18-J7 =J8-G3
=MAX(J8,GY)  =HI+9 =I9-G9 =948 =J9-G9
20
21 A B C |
22
23 Taotal Service Times=  =SUM{HZ2:HAT)
24 Total time in Q= =SUMK 2 K4T)
25 Total Idle time= =SUMILZL4T)
26 Taotal time in system=  =SUM(M2:W47)
27
28
29
20
21
a2
a3
34 | Average waiting time= =C2AMAKIEE)
35 |Probability of wait= =COUNTIF{KZ2:KAT "= 0"YMAXIEE)
36 |Probability of idle server= =C25M047
37 | Average service time= =CZ2aMAXIEE)
28 | Average time between arrivals= =GATMAXIEE)
29 | Average time customers in Q= =C24AMAXIEE)
40 | Average time in system= =C26MAXIEE)
41 | Average wait for those who wait=
42

A0 Andiall i FY Fliie e Jaraally g Al cilild) JIA) aay
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A [ B [ [ [ D [ E JTF[ & ] H [ | [ J [k ] L [ M [
1 |CDF IAT CDF Service Time Customer IAT Arrival Time Service Time Service Begin Service End Timein Q Idle Time of Server Time in Syatem':
[ 2| 0] 1 0 1 1.5 5 4 5 9 4
[ 3| 0125 2 01 2 2 2 7 3 9 12 2 0 5
[ 4 | 025 3 03 3 3 4 11 2 12 14 1 o 3
[ 5 0375 4 08 4 4 4 15 4 15 19 0] 1 4
[ 6 | 05 5 085 5 5 7 22 3 22 25 0] 3 3
[ 7] 0625 6 085 6 6 7 29 2 29 31 0] 4 2
[ 8 | 075 7 T 26 4 36 40 0 5 4
[ 9| 0875 8 8 & 44 3 44 47 0] 4 3
[ 10 9 2 46 3 47 50 1 0 4
[11] 0 7 53 4 53 57 0 2 4
[ 12 M 6 59 2 59 61 0] 2 z
[ 13 12 3 62 3 62 65 0] 1 3
[ 14| 13 5 67 3 67 70 0 2 3
[ 15 14 4 7 4 71 75 0] 1 4
[ 16| 15 2 73 4 75 79 2 0 6
[ 17 | 16 3 76 5 79 84 3 o -3
[ 18 | Wz 78 3 84 87 6 0 9
[ 19 18 4 82 4 87 91 5 0 9
[ 20 19 2 84 6 91 97 7 o 13
[21] 20 7 91 3 97 103 6 0 12
[ 22 | 21 8 99 3 103 106 4 0 7
[23 ] Total Service Times= 158 22 4 103 5 106 111 3 o -3
[ 24 | Total time in Q= 97 23 2 105 2 111 113 6 0 8
[ 25 Total Idle time= 43 24 2 107 4 113 m7 6 0 10
| 26 Total time in system= 256 25 7 114 2 17 119 3 0 o
[ 27 | 26 1 15 2 119 121 4 o &
|28 | 27 2 n7 4 121 125 4 0 8
[ 29 | 28 8 125 4 125 129 0] 0 4
[ 30 29 1 126 6 129 13% 3 0 9
[31] 30 7 123 3 135 138 2 0 5
[ 32 31 3 126 3 138 141 2 0 5
[ 33 32 2 128 6 141 147 3 0 9
| 34 |Average waiting ime= 2108695652 33 2 140 1 147 148 7 0 g
| 35 |Probability of wait= 0565217391 34 1 141 2 148 150 T 0 9
| 36 |Probability of idle server= 0.212871287 35 4 145 4 150 154 5 0 9
| 37 |Average service time= 3456521738 36 8 153 4 154 158 1 0 5
| 38 |Average time between arrivals= 4347826087 375 158 3 158 161 0] o 3
| 39 |Average time customers in Q= 2.108695652 38 2 160 2 161 163 1 0 3
| 40 |Average time in system= 5565217391 39 8 168 4 168 172 0 5 4
| 41 |Average wait for those who wait= 40 6 174 4 174 178 0 2 4
[ 42| 41 6 180 4 180 184 0 2 4
[ 43 42 5 185 3 185 188 0] 1 3
[ 44 | 43 4 189 4 189 193 0] 1 4
[ 45| 44 4 193 ) 193 198 0 0 53
| 46 | 45 2 195 1 198 199 3 0 4
| 47 | 46 5 200 2 200 202 0] 1 z
48

é&ﬁ)&dst_gé.ﬁjmsw\)Jﬂ}w\UMJMFQCuSALAC)M\Mb
2l

(bad) Q) 3 LS il i piiad g el jad 21 aasd plaill 1o (i Jas

‘Excel alddiul dag pud) daddll < g daa 5l8las 13 Jla

A [ B C I D [ E I F e H |
En
_2 |CDF IAT ACDF Service Time BCDF Serive Time Car No. IAT Clock Time
30 1 o0 2 0 3 1 =VLOOKUP(RANDY().$A$3:$B$6,2) =H3
40252 03 3 0.35 4 2 =VLOOKUP(RAND(),5A$3:5B$6,2) =I3+H4
5065 3 058 4 0.6 5 3 =VLOOKUP(RAND().$A$3:5B$6,2) =I4+H5
6 0854 083 5 08 6 4 =VLOOKUP(RAND(),$A$3:5B$6,2) =I5+H6
7| 5 =VLOOKUP(RAND(),$A$3:5B$6,2) =I6+H7
8 6 =VLOOKUP(RAND(),$A$3:5B$6,2) =I7+H8
9| 7 =VLOOKUP(RAND(),$A$3:5B$6,2) =I8+H9
o] Abel Service Time= =SUM(K3:K4102) 8 =VLOOKUP(RAND(),$A$3:5B$6,2) =I19+H10
A1 Baker Service Time= =SUM(N3:N102) 9 =VLOOKUP(RAND(),$A$3:5B$6.,2) =110+H11
z] Total Time in Q= =SUM(P3:P102) 10 =VLOOKUP(RAND(),$A$3:5B$6,2) =I11+H12
13| 11 =VLOOKUP(RAND(),$A$3:$B$6,2) =I12+H13
14 Able Utilization= =E10/MAX(L3:L102) 12 =VLOOKUP(RAND(),$A$3.:$B$6,2) =I13+H14
5| Baker Utilization= =E11/MAX(03:0102) 13 =VLOOKUP(RAND().$A$3:5B$6.,2) =I14+H15
16| Average Waiting Time= =E12IMAX(G3:G102) 14 =VLOOKUP(RAND(),$A$3.:$B$6,2) =I15+H16
A7 15 =VLOOKUP(RAND().$A$3:5B$6.2) =I116+H17

e se saleS AUl L) J2) 3 1:104 2E,Y) G1:G104 LAY & Jaa
H3=> =VLOOKUP(RAND().$A$3:$B$6,2)
I3=> =H3
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[4=> =I3+H4

3= =13

J4=> =IF(L3<=14,14,"")

J5=>

=IF(AND(MAX(L$3:L4)<=MAX(0$3:04), MAX(L$3:L4)>=15),MAX(L$3:L4),IF(MAX(L$3:L4)<=I
5.15,")

K3=> =VLOOKUP(RAND().$C$3:$D$6.2)
Kd=> =IF(J4="","".VLOOKUP(RAND().$C$3:$D$6.2))
L3=> =J3+K3
L4=> =IF(J4="","" K4+]4)
M4=> =IF(J4=""14,"")
Ms=>
=IF(J5<>"","" IF(AND(MAX(L$3:L4)>MAX(0$3:04). MAX(0$3:04)>=15),MAX(0$3:04).IF(MAX
(L$3:L4)>15,15,")))
N4=> =IF(M4="","".VLOOKUP(RAND().$E$3:$F$6.2))
04=> =IF(M4="","".M4+N4)
P3=> =IF(J3<>""J3-13,M3-13)
E10=> =SUM(K3:K102)
E11=>=SUM(N3:N102)
E12=> =SUM(P3:P102)
E14=> =E10/MAX(L3:L102)
E15=> =E11/MAX(03:0102)
E16=> =E12/MAX(G3:G102)
adul) JISSY) i

J [ K
1 |Able
_2 |Service Begin Service Time
3 |=13 =VLOOKUP(RAND(),$C$3:3D$6,2)
_4 |=IF(L3<=14,14,"") " VLOOKUP(RAND(),$C$3:3D$6,2))
5 |=IF(AND(MAX(L$3:L4)<=MAX(0$3:04) MAX(L$3:L4)>=15) MAX(LE3:L4),IF(MAX(L$3:L4)<=I5,15,"") =IF(J5 LOOKUP(RAND(),$C$3:3D$6,2))
6 |=IF(AND(MAX(L$3:L5)<=MAX(0$3:05) MAX(L$3:L5)>=16), MAX(LE3:L5).IF(MAX(L$3:L5)<=16,16,")) =IF(J6 LOOKUP(RAND(),$C$3:3D36,2))
_7_|=IF(AND(MAX(L$3:L6)<=MAX(0$3:06) MAX(L$3:L6)>=17), MAX(LE3:L6).IF(MAX(L$3:L6)<=17.17,") =IF(J7 LOOKUP(RAND(),$C$3:3D36,2))
8 |=IF(AND(MAX(L$3:L7)<=MAX(0$3:07) MAX(L$3:L7)>=18), MAX(LE3:L7).IF(MAX(L$3:L7)<=18,18,")) =IF(J8 LOOKUP(RAND(),$C$3:$D$6,2))
9 |=IF(AND(MAX(L$3:L8)<=MAX(0$3:08) MAX(L$3:L8)>=19), MAX(L$3:L8).IF(MAX(L$3:L8)<=19,19,™)) =IF(J9 LOOKUP(RAND().$C$3:$D$6,2))
10 |=IF(AND(MAX(L$3:L9)<=MAX(0$3:09),MAX(L$3:L9)>=110),MAX(L$3:L9),IF(MAX(L$3:L9)<=110,110,")) =IF(J10=""""VLOOKUP(RAND(),$C$3:$D$6,2))
11 |=IF(AND(MAX(L$3:L10)<=MAX(0$3:010),MAX(L$3:L10)>=111),MAX(L$3:L10),IF(MAX(L$3:L10)<=I11,111,"" =IF(J11=""""VLOOKUP(RAND(),$C$3:$D%$6,2))
12 |=IF(AND(MAX(L$3:L11)<=MAX(O$3:011),MAX(LE3:L11)>=112) MAX(L$3:L11),IF(MAX(L$3:L11)<=112,112,"" =IF(J12="""" VLOOKUP(RAND(),$C$3:$D$6,2))
13 |=IF(AND(MAX(L$3:L12)<=MAX(0$3:012), MAX(L$3:L12)>=113) MAX(L$3:L12),IF(MAX(L$3:L12)<=113,113," =IF(J13="""" VLOOKUP(RAND(),$C5$3:$D$6,2))
14 [=IF(AND(MAX(L$3:L13)<=MAX(O$3:013),MAX(L$3:L13)>=114) MAX(L$3:L13), IF(MAX(L$3:L13)<=114,11 =IF(J14="""" VLOOKUP(RAND(),$C$3:$D$6,2))
15 |=IF(AND(MAX(L$3:L14)<=MAX(0$3:014),MAX(LE3:L14)>=115) MAX(L$3:L 14), IF(MAX(L$3:L14)<=I15,1 (RAND(),$C$3:$D$6,2))
16 |=IF(AND(MAX(L$3:L15)<=MAX(0$3:015),MAX(L$3:L15)>=116), MAX(L$3:L 15),IF(MAX(L$3:L15)<=I16,I1 (RAND(),$C$3:$D$6,2))
A7 |=IF(AND(MAX(L$3:L16)<=MAX(0$3:016),MAX(LE3:L16)>=117) MAX(L$3:L16),IF(MAX(L$3:L16)<=I17,117,"" (RAND(),$C$3:$D$6,2))
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Baker
Service End Service Begin

=IF(J4=""

")
F(AND(MAX(L$3:L4)>MAX(0$3:04), MAX(0$3:04)>=I5) MAX(0$3:04),IF(MAX(L$3:L4)>15,15,""
F(AND(MAX(L$3:L5)>MAX(0$3:05) MAX(0$3:05)>=16) MAX(O$3:05),IF(MAX(L$3:L5)>16,16,""
F(AND(MAX(L$3:L6)>MAX(0$3:06), MAX(0$3:06)>=I17),MAX(O$3:06),IF(MAX(L$3:L6)>17]
F(AND(MAX(L$3:L7)>MAX(0$3:07) MAX(0$3:07)>=18) MAX(O$3:07),IF(MAX(L$3:L7)>18,I
F(AND(MAX(L$3:L8)>MAX(0$3:08) MAX(0$3:08)>=19) MAX(0$3:08),IF(MAX(L$3:L8)>19,19,""
IF(AND(MAX(L$3:L9)>MAX(0$3:09), MAX(0$3:09)>=110), MAX(0$3:09), IF(MAX(L$3:L9)>110,110,")
IF(AND(MAX(L$3:L 10)>MAX(0$3:010), MAX(0$3:010)>=111) MAX(0$3:010) IF(MAX(L$3:L10)>111,111,™))
IF(AND(MAX(L$3:L11)>MAX(0$3:011), MAX(0$3:011)>=112),MAX(0$3:011),IF(MAX(L$3:L11)>112,112,")))
IF(AND(MAX(L$3:L 12)>MAX(0$3:012), MAX(0$3:012)>=113) MAX(0$3:012) IF(MAX(L$3:L12)>113,113,™)))
IF(AND(MAX(L$3:L 13)>MAX(0$3:013), MAX(0$3:013)>=114) MAX(0$3:013) IF(MAX(L$3:L13)>[14,114.")))
IF(AND(MAX(L$3:L 14)>MAX(0$3:014), MAX(0$3:014)>=115), MAX(0$3:014), IF (MAX (L$3:L14)>115,115,"))

(

(

NMO

&

U"“‘
I

‘CD‘

K16+J16)
" KA17+17)

(AND(MAX(L$3:L15)>MAX(0$3:015),MAX(0$3:015)>=116),MAX(0$3:015),IF(MAX(L$3:L15)>116,116,""
\IF(AND(MAX(L$3:L16)>MAX(0$3:016),MAX(0$3:016)>=117),MAX(0$3:0186).IF(MAX(L$3:L16)>117.117,")))

=

N [ 0 I P
1
_2 |Service Time Service End Time in Q
3 =IF(J3<>"" J3-13,M3-13)
4 | =IF(M4=""""VLOOKUP(RAND(),$E$3:3F$6,2)) =IF(M4="""" M4+N4) =IF(J4<>""J4-14 M4-14)
5 =IF(M5 "VLOOKUP(RAND(),$E$3:$F$6,2)) =|F(M5! " M5+N5) =IF(J5<>""J5-15,M5-15)
6 =IF(M6 LOOKUP(RAND(),$E$3:3F$6,2))  |[=IF(MB="","" MB-+N6) =|F(JB<>"",J6-16,M6-I6)
7 =IF(M7 LOOKUP(RAND(),$E$3:$F$6,2)) =IF(M7 " M7+HN7) =IF(J7<>""J7-17,M7-17)
8 =IF(M8 LOOKUP(RAND(),$E$3:$F$6,2)) =IF(M8: ", M8+N8) =IF(J8<>""J8-18,M8-18)
9 ' VLOOKUP(RAND(),SES3:$F$6,2))  =IF(MO="""" M9+NGS) =IF(J9<>"",J9-19,M9-19)
10 .VLOOKUP(RAND(),$E$3:$F$6,2))  [=IF(M10="","",M10+N10) =IF(J10<>"",J10-110,M10-110)
11 \VLOOKUP(RAND().$E$3:5F$6,2)) M11+N11) =IF(J11<>""J11-111,M11-111)
12 VLOOKUP(RAND().$E$3:5F$86,2)) ,M124N12) =IF(J12<>""J12-112,M12-112)
13 VLOOKUP(RAND(), $E$3:$F$6,2)) MA3+N13)  =IF(J13<>" J13-113M13-113)
14 .VLOOKUP(RAND(),$E$3:$F$6,2)) =IF(M14""' " M14+N14) =IF(J14<>"",J14-114,M14-114)
15 \VLOOKUP(RAND(),$E$3:5F$6,2))  =IF(M15="","",M15+N15) =IF(J15<>"",J15-115,M15-115)
16 .VLOOKUP(RAND(),$E$3:$F$6.,2))  [=IF(M16="","",M16+N16) =IF(J16<>"",J16-116,M16-116)
17 VLOOKUP(RAND(),$E$3:$F$6,2))  =IF(M17=""""M17+N17) =IF(J17<=""J17-117,M17-117)
Al dasial) i Y lide o Laxaally
=lBlx
@) Eile Edit View Insert Format Tools Data BopTook Braincel Window Help DE Higtograms Acrobat ASAP Utilities =18 x
DEEaSRY BRI o[ = &4 3@ -5 || -2 -BzU 5 E JaBs
a1 | =
AlB[ C D [ E F & H 1 I J I K L I M T N 0 P [ @ =
(1] Able Baker |
| 2 |CDF IAT ACDF Service Time BCDF Serive Time Car No. IAT Clock Time Service Begln Service Time Service End Service Begin Service Time Semvice End Time in Q
3 0. Zg ; 03 3 035 4 ; 113 1 4 5 9 g
5/065 3 058 4 06 5 3 1 5 6 5 1" 1
|6 085 4 083 5 08 6 4 2 7 9 4 13 2
7 5 1 8 1 3 14 3
8 6 1 9 13 3 16 4
o | 7 3 12 14 3 17 2
110 Abel Service Time= 197 8 1 13 16 6 22 3
1 Baker Service Time= 158 9 4 17 17 4 21 0
12 Total Time in Q= 68 10 3 20 21 4 25 1
| 13] 1 3 23 23 5 28 0
14 Able Utilization= 0.94 12, 2 25 25 2 27 0
15 Baker Utilization= 0.77 13 3 28 28 4 32 0
16 | Average Waiting Tim 0.68 14 1 29 29 3 32 0
L 15 4 33 33 5 38 0
18 16 2 35 35 3 38 0
19 17 4 39 39 4 43 0
120 18 2 41 41 3 44 0
21 19 1 42 43 3 46 1
22 20 2 44 44 3 47 0
23 21 2 46 46 3 49 0
|24 22 1 47 47 4 51 1]
25 23 1 48 49 2 51 1
26 24 4 52 52 4 56 0
27 25 4 56 56 2 58 0
128 26 1 57 57 4 61 0
29 27 1 58 58 4 62 0
30 28 1 59 61 6 67 2
131 29 2 61 62 2 64 1
132] 30 2 63 64 4 68 1
33 31 2 65 67 6 73 2
34 32 3 68 68 3 7 0
| 35| 33 2 70 7 2 73 1
136 34 1 7 73 4 7 2
37 3% 2 73 73 6 79 0
38 36 2 75 7 3 80 2
39 37 2 77 79 4 83 2
|40 38 3 80 80 2 82 0
41 39 2 82 82 2 84 0
42 40 2 84 84 5 89 0 -
(i« /> Tvi\Sheet2) sheets / il O
oaw- s (| Aushepes- \ N OOE 4@ &-£L-A-
Ready [ I [ lcars| | —
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-lojx
|®) Eile Edit View Insert Format Tools Data PopTools Braincel Window Help DE Higtograms Acrogat ASAP Utilities =181 x
DEEaERY BRI o [@= &t i@ os -5 || v < |BsuU = ,-O-Auhmﬁ\
at El—
A B c D T E F [ & [H | J T K T I T M T N 0 P a-
L1 Able Baker ul
| 2 |CDF IAT ACDF Service Time BCDF Serive Time Car No.IAT Clock Time Service Begin Service Time Service End Service Begin Service Time Service End Time in Q
3 0 1 2 1 3 3 7 0
|4/025 2 03 3 0.35 4 2| 1 4 4 6 10 0
5/065 3 058 4 06 5 3 1 5 7 5 12 2
|6 085 4 083 5 08 6 4 3 8 10 3 13 2
| 5 2 10 12 5 iz 2
s | 6 1 11 13 3 16 2
9 7 3 14 16 6 22 2
[ 10/ Abel Service Time= 215 8 1 15 17 2 19 2
[11] Baker Service Time= 179 9 1 16 19 5 24 3
12 Total Time in Q= 54 10 3 19 22 6 28 3
13 1 4 23 24 3 27 1
[ 14 Able Utilization= 0.918803 12, 3 26 27 3 30 1
[15] Baker Utilization= 0.761702 13, 2 28 28 4 32 0
16 Average Waiting Time= 0.54 14 2 30 30 5 35 0
17 15 2 32 32 5 37 0
[ 18] 16 3 35 35 5 40 0
[ 19 17| 2 37 37 3 40 0
[ 20 18 1 38 40 5 45 2
121 19 3 41 41 6 47 0
|22 20 1 42 45 3 48 3
[23] 21 3 45 47 6 53 2
24 22 3 48 48 3 51 0
|25 23 3 51 51 3 54 0
26 24 2 53 53 6 59 0
27 25 2 55 55 3 58 0
28 26 4 59 59 3 62 0
29 27 2 61 61 3 64 0
30 28 2 63 63 4 67 0
31 29 4 67 67 4 7 0
32 30 4 7 7 5 76 0
33 31 1 72 72 5 7 0
34 32 4 76 76 4 80 0
135 33 4 80 80 5 85 0
36 34 2 82 82 5 87 0
37 35 2 84 85 5 920 1
38 36 3 87 87 4 91 0
39 37 3 920 920 2 92 0
40 38 4 94 94 3 97 0
[41] 39 3 97 97 5 102 0
42 40 2 99 99 5 104 0 -
4[> [»il\ Sheet2 ) sheet1 Kl -ﬂl_‘
Joawe I | aumshapes- N NOOE 4 &-L-A-==
Ready [T [ = o o o )

‘Excel alddiul diaial) adly 4d<ia 14 Jla

Al QSN 3 s s LS il Ja

A B [ C [ o T E | F T & | H [1] J I

1 |CDF Type of News Day Good CDF Demand Fair CDF Demand Poor CDF Demand Day Newsday

210 ="Good" 0 40 0 40 1] 40 1 =VLOOKUP(RAND(),$A$2:5B%4,2)
3 |0.35 ="Fair" 0.03 50 0.1 50 044 50 2 =VLOOKUP(RAND(),$A$2:5B%4,2)
4 (08 ="Poor" 0.08 60 0.28 60 0.66 60 3 =VLOOKUP(RAND(),$A$2:$B%4,2)
5 0.23 70 0.68 70 0.82 70 4 =VLOOKUP(RAND(),$A$2:$B%4,2)
B | 043 80 0.88 30 0.94 80 5 =VLOOKUP(RAND(),$A$2:$B%4,2)
7| 0.78 90 0.96 90 6 =VLOOKUP(RAND(),$A$2:5B%4,2)
8 | 0.93 100 7 =VLOOKUP(RAND(),$A$2:5B%4,2)
9 | 8 =VLOOKUP(RAND(),$A$2:5B%4,2)
10| News Papers to Buy= 60 9 =VLOOKUP(RAND(),$A$2:$B%4,2)
A1 10 =VLOOKUP(RAND(),$A$2:$B%4,2)
12| INetProfit= =SUM(P2:P1001)1000 Riyals 11 =VLOOKUP(RAND(),$A$2:3B$4,2)
13 12 =VLOOKUP(RAND(),$A$2:$B%4,2)

K I L
1 Demand Revenue

Z =|F(J2="Good".VLOOKUP(RAND(), $C$2:$D$8,2),IF(J2="Fair", V\LOOKUP(RAND(),$ E$2:$F $7,2),VLOOKUP(RAND(), $G$2:$H$6, 2))) =2'MIN($C$10,K2)
3 =IF(J3="Good",VLOOKUP(RAND(), $C$2:$D$8,2),|IF(J3="Fair", \LOOKUP(RAND(),$ E$2:$F$7,2), VLOOKUP(RAND(), $G$2:5H$6, 2))) =2'MIN($C$10,K3)
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M [ N [ 5] P

1 |Cost of Papers Lost Profit Salvage

2 [=15'$C$10  =IF(K2>$C$10,0.5*(K2-$C$10),0) =IF($C$10>K2,0.1*($C$10-K2),0)

3 |=15'3C$10  =IF(K3>$C$10,0.5%(K3-$C$10),0) =IF($C$10>K3,0.1*($C$10-K3),0)

- - e .
A B [ c T ol E [ F [ e | H J1 3 T «k [ L | M [ N [ o P
1 |CDF Type of News Day  Good CDF Demand Fair CDF Demand Poor CDF Demand Day Newsday Demand Revenue Cost of Papers Lost Profit Salvag:

2| 0Good 0 40 0 40 0 40 1 Fair 60 120 90 0

3 | 04 Fair 0.03 50 0.1 50 044 50 2 Fair 60 120 90 0

4 | 0.8 Poor 0.08 60 0.28 60 0.66 60 3 Fair 60 120 90 0

.5 | 023 70 068 70 0.82 70 4 Good 90 120 90 15

.6 | 043 80 0.88 80 0.94 80 5 Fair 60 120 90 0

7 0.78 90 0.96 90 6 Poor 50 100 90 0

8 0.93 100 7 Good 100 120 90 20

9 | 8 Good 70 120 90 5

10 News Papers to Buy= 60 9 Poor 60 120 90 0

1 10 Good 60 120 90 0

12 NetProft=  18.254 Riyals 11 Fair 60 120 90 0

13| 12 Fair 70 120 90 5

14 | 13 Good 70 120 90 5

15 14 Poor 50 100 90 0

16| 15 Fair 70 120 90 5

A7 16 Fair 60 120 90 0

18 17 Poor 60 120 90 0

19| 18 Good 80 120 90 10

20 | 19 Good 80 120 90 10

21| 20 Fair 70 120 90 5

tOR
100 (a5 e s ddisaa 40 Oo bosy ol 2l Ly jidy Al Canall sae e (1
s Canaall anel JiaY) sl daa g (50 JS Canaa 10 333 ) Les ddsa
Lo sy Caanall il L jidy
Sia) 255 an 53 50 50 BSaall 5 al ALl @Y ) (e Al IS 3 (2
Net Profit fball i
Tasall e LlaSing et g aly ARl LdlaaY) ey 55l 8 e (3

: Excel @Hﬁulg (M.N) Qﬁjﬁ @LBJ sSlaa <5 dlln
Excel ol 516 Jlie (8 ) sS3all (5 53 alai 8lSlae 43y jha eaa 53 40130 JISSY)

76



A . B C . D |
1 |Simulation of an (M,N) Inventory System
2 |Demand CDF Demand Lead Time CDF Lead Time
3 0 0 0 1
4 0.1 1 06 2
5 0.35 2 09 3
6 0.7 3
7 0.91 4
8
9 |Maximum Inventory Level= 11
10
E [ F]| G H 0
1
| 2 |Cycle Day Demand Ending Inventory Shortage
13 1 1 =VLOOKUP(RAND(),$A$3:$B%7,2) =$B$9-G3 =IF(H3=0,G3,0)
| 4 | 2 =VLOOKUP(RAND(),$A$3:5B%7,2) =IF(H3-G4>0,H3-G4,0) =|F(H4=0,G4,0)
| 5 | 3 =VLOOKUP(RAND().$A$3:$B$7.2) =IF(K4=1MAX(J2:J4)+H4-G5,IF(H4-G5>0,H4-G5,0)) =IF(H5=0,G5,0)

00060 62|02 W @ MK MM (11 19 (R [
‘ou‘\l‘m‘m‘b|u‘M‘a‘o‘m‘m|\l‘m‘m‘h‘u‘w|d‘

QRN RWON2OREON=ORON=0RON=0R®N=0 RN
NRNORNNN=2ONWRWY 22 NEERNONWO =2 h2w=20N=RN=O
S WA WOO 2T NANORWONNOORDNO2AEAONWDO = WAoo

C0O0ONNOOOCOWOOOORLAOONOOOOOCOOOWOOOOOO

77
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J | K
1
2 | Order Quantity Days until order Arrives
3 |=IF(F3=5,IF(H3<=6,10-H3,0),0) =|F(F3=5,VLOOKUP(RAND(),$C$3:$D%$5.2),0)
4 |=IF(F4=5,IF(H4<=6,10-H4,0)0)  =IF(F4=5VLOOKUP(RAND(),$C$3:$D$5,2),IF(K3>0,K3-1,0))
5 |=IF(F5=5,IF(H5<=6,10-H5,0),0) =|F(F5=5,VLOOKUP(RAND(),$C$3:$D$5,2),IF(K4>0,K4-1,0))
A [ B T ¢ T o TEJFI & [ —H [ 71 T o 17 K
1 _|Simulation of an (M,N) Inventory System
| 2 |Demand CDF Demand Lead Time CDF Lead Time Cycle Day Demand Ending Inventory Shortage Order Quantity Days until order Arrives
3 0 0 0 1 1 11 0
4] 0.1 1 0.6 2 10
|5 | 035 2 0.9 3
| 6 | 07 3
|7 | 091 4
18] 2
| 9 Maximum Inventory Level= 11
110
111
112 |
13 3
14
15|
16
117
|18 4
19
|20

NOOO=-NO0OO0O0O=-0000—_00O0=NOO0O0O=00=NWOO OO
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& b aiy da U el Lain by 3 ke il adl s Jby 20 bwsiey b )58
S 10 O (s A gatiall o adde 13]) Iy 2 5ok Sladly Jy 10 b sie panb

(0350 200 20215 5y (B) (oosll) Lelid Jans s o (JLinY) iy a5 ¥ e 15

A

CDF1

CDF2

O~ ;P wkhN =

10 |CDF3

12
13
14
15
16
17
18
19
20
21
22

B

Gender
0 FEMALE
0.8 MALE

0 YES
0.7 NO

0 YES
0.4 NO

c

D

House# Type

1 FEMALE
2 FEMALE
3 FEMALE
4 FEMALE
5 MALE

6 FEMALE
7 FEMALE
8 FEMALE
9 FEMALE
10 FEMALE
11 MALE
12 FEMALE
13 MALE
14 FEMALE
15 FEMALE
16 FEMALE
17 FEMALE
18 FEMALE
18 FEMALE
20 FEMALE

78

sl
i Aada 8 ) Ja)
E F G

Donate? |Donation Daily Total

YES 20 238
YES 20
YES 18
YES 21
NO 0
YES 17
NO 0
YES 21
YES 15
NO 0
NO 0
YES 21
NO 0
NO 0
YES 23
YES 23
NO 0
YES 19
NO 0
YES 20

G S 200 BlSaall (5 5o



A B

1
2 Rep Income

3 1 238
4 2 187
5 3 182
6 4 264
7 5 210
8 6 279
9 7 201
10 8 236
11 9 225
12 10 279
13 11 269
14 12 328
15 13 189
16 14 276
17 15 258
18 16 185
19 17 307
20 18 212
21 19 269
22 20 302
23 21 231
24 22 299
25 23 178
26 24 292
27 25 224
28 26 292
29 27 272
30 28 272
31 29 223
32 30 256
38 31 268
34 32 250
85 33 260
36 34 208
37 35 276
38 36 267
39 37 300
40 38 271
41 39 332

D E G H J K L
Bin Frequency
121 1 Histogram
135.5882353 1
150.1764706 3 50
164.7647059 5 45 L
179.3529412 17 40 L
193.9411765 19 > 35 1
208.5294118 22 § 30 +
223.1176471 35 g 25 +
237.7058824 47 2 20 ¢
252.2941176 43 w15 ¢
266.8823529 39 Wg T H
gg;‘ggggggg gg o I~ LI H LM AR AN .,
310.6470588 9 o LE 0 ® P o b WY
325.2352941 6 A «Q;QQ (gqg“ {}99 QJ’!" %qg?q' G%%”'n: {bg‘}?‘ <
339.8235294 3 ~ GRS RPN 4 o??
354.4117647 0 N S
More 2 Bin
Income 1.96 Sigm: 4.636407
Income between
Mean 237.7133333 233.0769 242.3497
Standard Error 2.365558677 with 95% prob
Median 2375
Mode 228
Standard Deviation 4087267817
Sample Variance 1678.760357
Kurtosis 0.174197275
Skewness -0.008507006
Range 248
Minimum 121
Maximum 369
Sum 71314
Count 300
Confidence Level(95.0%) 4.655249762

. 95% Juwialy s be sy Oy 242 5233 Cmbe aand Al gusiall 0 2 lSLaall A (40

(ol

Maximum Inventory kel g3l sine LS s Gludl JAdl s al (1
Reorder Quantity Ll sbaall 20810 5 [evel
Lead Caa Al ALY e 5 o5l (e AL Clas gl Jas sl aa sl s ya) US4 (2
Aatlil) Cilas gl dae g (il
Gl ) ol 5 Al (2) 38 8 4 slhal) sl ddlaiay) ey j 5l aa gl (3
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v (R)= J;xzdx—[E(R)T :%3
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3a giall a8 3 Ailiany) Galsdll o nS IS5 Smomscesa s X, a8 Jlidl o

LY ea plin Al Cycle Length 3,53 Jsh (Ao SN

((4) gt 8.1 Jlie) 1t

) 32 400 gl QL8 5V (g Aliia 2l g1 o) (S 4Gy yha w280 g
X,=27,a=17,c=43,m=100
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R=20 i=12,
m
: IS Fad il Conens
X, =27
X, =(17%x27+43) mod 100 = 502 mod 100 =2
R =——0.02
100
X, =(17x2+43) mod 100 = 77 mod 100 = 77
R =" —077
100

A
GV ALYl a3 o) e ) hall il 43 jlay sal sall 400 slall 40d 8 Y e
s Maximum Density skl 2851 duala JAELY) g (5 gbudiall a3 gl Jnald
55 Apala g [0,1] BN (25 S <l ad A EY R j=1,2,... WAL A Al of e
O Sas 33 gall 218 Y1 o) dlaadlay o et ) Maximum Period or Cycle ookl

Maa e SE Anliia) Gl K3 () S 130 L A el N VN il 32y
m m m

X, o8 i) Qb pbel e Jganlly o (o8 2800 A5kl s ) 50 alief (6 13
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Jie dad 330 g 5 g2 22 X O5S5 O ann GIS (Leghy S jide Jalge 22 Y
W g page B S an Y Cagw k=0,1,... A0 a=1+4k,a=3+8k,a=5+8k
o L oo SHI Lo (g a8 ) i LEaY) Gand kil A plall 4nd Q8 )Y
Asslial 4lasy) Gal 2l

1A gl a8 S el L)

Alan! lpal s e 2SEL A gial) A8 Y) e (5t Al Gl LaaY) e e 2ae @llia
G4 4de s Independence JM&uY)s Uniformity sbedall ajsill o Al
1Opend () andii g st (o g I ) LAY

Frequency Test J)Sill JLEa) 5 5 s sbudiall il SLEY J5¥) andl

S Ll il lda) s Runs Test ol Jlia) e sShy JLY) sy JGl 4l
. Autocorrelation Test

1 gl 25l LS

dpn Al A5 (o g

H,:R distributed as U[0,1]
H,:R s not distributed as U|[0,1]

Kolmogrov- <isies — hyysasadsS Lid) Lol aadius dpz @l o jlisy
Chi-square Test 1S g« JLia) sl Smirnov Test
Kolmogrov-Smirnov Test < s sam — Cig) 9 gl oS JLIA) -1
allay gsbuiall w5l Fx) Boaiuall oSN a5l Alls G ol LAY N
N Geasdinl § (x) Aall Empirical CDF (a3 (<8Il a5 5l

F(x)zx, 0<x<l1
u-‘:’)*m «;“S‘Jﬂ\ Q—J,}}m aly e R.R,...R, Bl gall 430 guliall eﬁ‘)i}“ (e Al
S i g (x) Al

number of R,R,,...,R, which are < x
SN (X)Z 10 %2 I N
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9 R LRy Ry S e RUR, R, Balsall 4] 5l Y s 1)
¥ R, <R, <.<R,

R x<R(l)
k
SN(x): N’ R(k)Sx<R(k+l), k=12,...N
1, xZR(N)

dnia gl e F () Aall Ly ) maual §) (x) O N de iS5 LIS 4l LaaY
Step Function 42 alla & diall o jail) o8Il a5l Ay & jiual) 4y il
(QMM\@MM&@&@L@AJ&Q}u)B&L&AWJS&GQ\)'é'é&\h
Bl S, (x) 5 F(x) onslondl pSY dilhall Aedl) (s JLiay) olb 13¢5
D =max|F (x)-S, (x)|

A Ul Dapall adind Cage WSy Jsames iy ppe D Alasdl il a5
AELY1 e die a5 0¥ N 235 0585 Laie p &las3U Asymptotic Formula
Aldiaie e ol Y 35 e J8) 40 gdal)

D Alasd L Al w135 g

N Dy, Dy s Dy,
> 35 1.22 1.36 @
B JN JN JN

(A ) Al andiid (g slutiall a5 Al dna 3 Caad LAY o) 2
Q8 rall A L) Al saaliall s R, CulS 138 Laelal i Y1 ¢y 1 (1) b shs
Ry <Ry <SRy sS gl
GRERN| c_u.u;\ . (2) '6‘,.1:';
D* =max{——R
v | N0
D™ =ma _itl
_1s;sh>§ R(’) N

D=max(D*,D") &Sl csal : (3) 55k
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axally o 4 ginall (5 sl dima aill Gldl Jgaal) (30 D As el daidll 2as ; (4) 35k
N=>35 4uall

oyl D A gaadl Aall e S D Alas U & guaa) Al cilS 1) ; (5) 35ha
Al Ll it Lld W) 5 (g sbasiall a5l i 8l gall 400 gkl a8 51 ol 4y jaal) A
il 5y (RUR,.. Ry} B sl 55l (e 38 S

pladiul Kolmogrov-Smirnov Test S o pam — Gig ) 9 gal o€ LA

: Excel
A gl Q5N Al gal ) 13a &8sl 8) Excel Cpeddie JUEAY) 138 G jpid Co g
;S Jaol Excel (e 8as daiia & (Excel

E2 Microsoft Excel - Book1
J Eile Edit “iew Insert Format|Tools Data PopTools Braincel

JD ﬁu|§@. v | %Fﬁumaage...

A2 j Options. ..
A | B Data Analysis.., |:|
1 R BB Macro Systerns Add-ing
2 I Update Add-in Links...
3 v
4

E2 Microsoft Excel - Book 1
J File Edit ¥iew Insert Format Tools Data PopTools Braincel ‘Window Help CE

DEEa8RY $BRC | v--- (@ ~ 45 Beé

A2 - = |

F\Data Analysis 2| x|
Analysis Tools

R Covariance ;I

Descriptive Statisti

Exponential smoothing Lol |

F-Test Two-Sample for Yariances el
Fourier Anakysis L= |

Hiskagram

\Moving Average

‘Handom Murnber Generation
Rank and Percentile

Reqgression ;I

W~ & Wk =

&5



E3 Microsoft Excel - Book1
J@ File Edit Wiew Insert Format Tools Dats PopTools Braincel Window Help DE Histogr

Do WS SR Y

PBRRS| 0o

A2

]

— i [ |
mm_‘cmm"\lmmhmm—‘

@ = A& 5 |4 100
Random Number Generation alx|]

Murnber of Yariables: |1 —
Murnber of Random Murmbers: |1UDD Cancel |

| Help |

Distribution: IUniFnrm
—Parameters
Between |0 and |1

Random Seed: I

Oukpuk options

™ New Workbook

¢ output Range: |$-"'|$2| ]q‘
" MNew Workshest Ply: I

NS D) ptall A ol Y eid

A B

R

0.382

0.100681

0.596484

0.899106

0.88461

0.958464

(s o N s> N4y E SRS R S )

0.014496

86

1 IS Al A8 )Y i



A D |
1 R 21X
2 0382]
3 01 00681 IR vI o Ascending
a4 |o596484|  pescendng
— en by
5 | 0.899106 [ =] © hsndng
6 088461 ™ Descending
7 | 0.958464 iiEm -
I vI * Ascendi
8 | 0.014496 N Dscen s
P escending
g 0 407422 My list has
10 | 0.863247 ' Header row " Mo header row
11| 0.138585
W 0245033 Options. .. | a4 I Cancel
13| 0.045473
A B[ ¢ | D [ E [ F ] G H
LI Ri i ilN (i-1)IN (i/N)-Ri Ri-(i-1)/N D+= =MAX(E2:E1001)
| 2 0.00280770287179174 1 =B2/1000 =(B2-1)/1000 =C2-A2 =A2-D2 D-= =MAX(F2:F1001)
| 3 0.00497451704458754 2 =B3/1000 =(B3-1)/1000 =C3-A3 =A3-D3 D= =MAX(H1,H2)
| 4 0.00515762810144353 3 =B4/1000 =(B4-1)/1000 =C4-A4 =A4-D4 D(alpha)= =1.36/SQRT(1000)
| 5 0.00592059083834346 4 =B5/1000 =(B5-1)/1000 =C5-A5 =A5-D5 Do not reject HO at alpha=0.05
| 6 0.008178960539567256 5 =B6/1000 =(B6-1)/1000 =C6-A6 =A6-D6
-aalal) G_Luj\ ‘_;c Jaan 9
A [ B C D | E | F | G _H
1 Ri i i (1N (iM)-Ri Ri-(i-1)/N D+= 0.01985519
2 | 0.002807703 1 0.001 0 -0.001807703 0.002807703 D-= 0.029671468
3 | 0.004974517 2 0.002 0.001 -0.002974517 0.003974517 D= 0.029671468
4 | 0.005157628 3 0.003 0.002 -0.002157628 0.003157628 D(alpha)= 0.043006976
5 | 0.005920591 4 0.004 0.003 -0.001920591 0.002920591 Do not reject HO at alpha=0.05
6 | 0.008178961 5 0.005 0.004 -0.003178961 0.004178961

AB O EEal sl G 38 Al Nl Wl gl dmge LAY dag o) LaY
'Lﬁjw‘ @JJ:L“J {R15R2"“’R1000}
) aladinly K-S by dladl) Jlaiay) ad lua (S

P(D> ob.v):Q \/N

0(4)= 22 (1)

J

—_

+0.12+—|D

0.11

JN

87

,N22
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A B

1 Exact Probabilities of the K-S test
2 N is the sample size
3 i PQ(Lambda)
4 1 =((-1)"(Ad-1))"EXP(-2*A4*A4*$D$5"3D%5)
5 2 =((-1)"(A5-1))"EXP(-2*A5*A5*$D$5"3D%5)
6 3 =((-1)(AB-1))*EXP(-2*A6*A6*$D35*$D%$5)
7 4 =((-1)MAT-1))'EXP(-2*A7*A7*$D35*3D%$5)
8 5 =((-1)(A8-1))*EXP(-2*A8*A8*$D35*$D%$5)

C D E
dff (N>=2) 5

Dobs= 0.26
A= =(SQRT($D%$3)+0.12+(0.11/SQRT($D%3)))*$D%4

P(D > Dos) =2*SUM(B4:B8) ( This is the p-value)

deani D4 sl 3 Dy A smaall daiilly D3 4dadl (8N 4 ) Gl ol 0 o

:SUS D6 LAl & p-value daladll Jlaiay) ad e
A B C D E

1 Exact Probabilities of the K-S test
2 Nis the sample size
3 i PQ(Lambda) d.f (N=>=2) 5
4 1 0.457412244 Dobs= 0.26
5 2 -0.043775503 h= 0.625367983
6 3 0.000876537 P(D = Dws) 0.829019218 ( This is the p-value)
7 4 -3.67219E-06
8 5 3.2188E-09

Chi-square Test ¢S 22 JLd) -2

N (Q _Ei)z
_;—E,

50 A 8 d4ad el bl ae g8 gy Al A saalial) QUL 22 4 O

oo A 8 sl bl e adgial) aaal) g sbuiall asill i) s g,
SS @ @S Ll £ 58 0 Alasl) Al aaa N G E =N/n

n—1 4% A sy
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:Excel pladiuby oS a0 L3 1 Jba
Excel o daiia 8 4060 Claaliadl Ja0]

0.34 0.83 0.96 0. 47 0.79 0.99 0.37 0.72 0. 06 0.18

0.9 0.76 0.99 0.3 0.71 0.17 0.51 0.43 0.39 0. 26

0.25 0.79 0.77 0.17 0.23 0.99 0.54 0.56 0.84 0. 97

0.89 0. 64 0.67 0.82 0.19 0. 46 0.01 0.97 0.24 0.88

0.87 0.7 0.56 0.56 0. 82 0.05 0.81 0.3 0.4 0. 64

0. 44 0.81 0.41 0. 05 0.93 0. 66 0.28 0.94 0. 64 0. 47

0.12 0.94 0.52 0. 45 0. 65 0.1 0.69 0.96 0.4 0.6

0.21 0.74 0.73 0.31 0. 37 0. 42 0.34 0.58 0.19 0.11

0. 46 0.22 0.99 0.78 0. 39 0.18 0.75 0.73 0.79 0.29

0. 67 0.74 0.02 0. 05 0. 42 0. 49 0. 49 0.05 0.62 0.78

A Slll) e o
Al B | c [ D [ E | F | G [ H ] 1
1R Interval Upper Interval Upper interval Observed Expected Chi(9) (O-E)"2/E
| 2 10341 0.1 0.1 8 =100/10 =1-CHITEST(E2:E11,F2:F11) >0.05 =(E2-F2)"(E2-F2)/F2
| 3 0832 0.2 0.2 8 =100/10 Chi(9,0.05) =(E3-F3)"(E3-F3)/F3
| 4 0963 0.3 0.3 10 =100/10 =CHIINV(0.05,9) >34 =(E4-F4)'(E4-F4)/IF4
| 5 047 4 04 04 9 =100/10 =(E5-F5)*(E5-F5)/F5
| 6 0795 05 05 12 =100/10 =(E6-F6)'(E6-F6)/F6
| 7 099 6 0.6 0.6 8 =100/10 =(E7-F7)"(E7-FT)[F7
| 8 0377 0.7 0.7 10 =100/10 =(E8-F8)"(ES-F8)/F8
| 9 0728 0.8 0.8 14 =100/10 =(E9-F9)*(E9-F9)/F9
| 10 |0.06 9 0.9 0.9 10 =100/10 =(E10-F10)*(E10-F10)/F10
| 11 ]0.18 10 1 1 11 =100/10 =(E11-F11)"(E11-F11)/F11
|12 |0.9 More 0
3076 SUM==SUM(2:111)

[0,0.1), [0.1,0.2), ..., [0.9,1.0) IS i 58 10 N [0,1) 55l apusi (ga C Lons
C2:C11 sl (30.1,0.2, ,..., 1.0 <l Ula) ol Jaiy
: Ul e jdl (e s Tools => Data Analysis => Histogram sl

Histogram 2| %]
rInput
Ok
Input Range: |$.ﬁ.$1 vEAS101 :"J I_I
Zancel

Bin R.ange: |$B$1 $EELL j"_] —I

v Labels il
rioukput options

* Cutput Range: |$C$2 :"‘J

£~ Mew Worksheet Ely: I

" Mew Workbook

[ Pareto {sorted histogram)
r Cumulative Percentage

|7.

&9



G1:G4 S gaall Jadl & E = N/n=100/10=10 deidll Jaal F2:F11 Jaall &

(Aal) iy yal Aipm 5o CHITEST bad T 2 ganll 8 31000

sgildl)

A B | c | D [ E | F | G [ H ] 1 ]
LlR Interval Upper Interval Upper interval Observed Expected Chi(9) (O-Ey"2/E
2 034 1 0.1 0.1 8 10 0.053692325 >0.05 04
3 083 2 0.2 0.2 8 10 Chi (9,0.05) 04
4 | 096 3 03 03 10 10 16.91896016 >34 0
5 | 047 4 04 04 9 10 0.1
6 | 079 5 05 05 12 10 04
7 1099 6 0.6 0.6 8 10 04
8 | 037 7 07 07 10 10 o
.9 072 8 08 08 14 10 16
10| 0.06 9 0.9 0.9 10 10 0
11] 018 10 1 1 11 10 0.1
12| 09 More 0
13| 0.76 SUM= 34
4A nan

16.92 A saall Aall (e i) 9 Bysn o yn 3.4 IS gl Ly punall Al ) a
On G Al ol Wl ol damge JUEAY) Aagi (8 1agrs ¢ =0.05 dysine 5 s dic

-L..Sjw‘ @J.j'm} {Rlasz-’Rloo
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H,:R distributed independently
H,:R is not distributed independently

: i) L)

dpn Al A5 (o g

‘was) Runs Tests Lﬁ)ﬂ\ Glialy caud Gl s sac ellin 4 jall sl LAY

:Runs Up and Runs Down Jis¥ ¢ allg A o ol

(Al JEL 4a jd5 Ca g s Nonparametric Test (oelzae¥ U] a4
: Excel aladiuls Jiwy sy AsY g

Excel daia 3 4l clibll Jaal

R
0.41 0.68 0.89 0.94 0.74 0.91 0.55 0.62 0. 36 0. 27
0.19 0.72 0.75 0.08 0.54 0.02 0.01 0.36 0.16 0.28
0.18 0.01 0.95 0. 69 0.18 0. 47 0.23 0.32 0.82 0.53
0.31 0.42 0.73 0.04 0.83 0. 45 0.13 0.57 0.63 0.29
A [ B [ © [ D ] E T F G
1_[Random Numbers Runs Number of Runs a N Mean Standlard Dev
| 2 041 =IF(A2<A3,"+",IF(A3=" =MAX(C:C) =COUNT(A:A) =(2"E2-1)/3 =SQRT((16"E2-29)/90)
| 3 (068 =IF(A3<A4,"+"IF(A4=" """ IF(B3=B2,C2,C2+1))
| 4 |089 =IF(A4<AB,"+",IF(AB=" " IF(B4=B3,C3,C3+1)) Z= =(D2-F2)/G2
| 5 (094 =IF(A5<AB,"+",IF(AB=" ".IF(B5=B4,C4,C4+1))
| 6 (074 =IF(AB<AT7,"+"IF(A7=" " IF(B6=B5,C5,C5+1)) P2)= =NORMSDIST(G4)
7 1091 =|F(A7<A8,"+",IF(AB=" "™ IF(B7=B6,C6,C6+1))

(SIS LA 4 5 A2: A4 LAY 8 Jai o8 Y1 o) Las

B2=IF(A2<A3"|+'|,IF(A3=""’HH,H_H))

C2=1

»

o
C3=IF(B3="","" [F(B3=B2,C2,C2+1))
Jaall 4y s i

D2 =MAX(C:C)

E2 =COUNT(A:A)

F2 =(2*E2-1)/3

G2 =SQRT((16*E2-29)/90)

G4 =(D2-F2)/G2

G6 =NORMSDIST(G4)

91

Jiall Al s gt



il e Joad

A = F G |

1 |Random Numbers Runs Number of Runs a N Mean Standard Dev
2 041 + 1 26 40 26.33333333 2.605549633
3 068 + 1

4 089 + 1 Z= -0.127932061
5 094 - 2

6 074 + 3 P(Z)= 0.449101331
7 091 - 4

8 055 + 5

9 062 - 6

10 036 - 6

11 027 - 6

12 019 + 7

13 072 + 7

14 075 - 8

15 008 + 9

16 054 - 10

17 0.02 - 10

18 0.01 + 11

19 036 - 12

20 0.16 + 13

21 028 - 14

22 0.18 - 14

23 001 + 15

24 095 - 16

25 069 - 16

26 0.18 + 17

27 047 - 18

28 023 + 19

29 032 + 19

30 082 - 20

31 053 - 20

32 031 + 21

33 042 + 21

34 073 - 22

35 0.04 + 23

36 083 - 24

37 045 - 24

38 013 + 25

39 057 + 25

40 063 - 26

41 0.29

Habool

4}26#ﬁ&bﬂ\d&d\@éé@ﬁﬁd\&b@}ﬂw@&d\&Lﬁ)_;.\\c_'aﬁ
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Run Mark
I +++
2 _
3 +
4 _
5 +
6 ———
7 ++
8 _
9 +
10 ——
11 +
12 -
13 +
14 ——
15 +
16 ——
17 +
18 -
19 ++
20 ——
21 ++
22 -
23 +
24 ——
25 ++
26 -

Lo gie Ol dgaial) 40 pliall A8 Y1 e dagliie & o oall SN 2aedl 8 g (o L 53 136
Gl et g i

, 16N-29
o, =——
90

KRy N(g,.07) @558 W W 058 g B N>20 Gl 8 Dl pas N s

Wz = E0 e Blaay) Gl gpall il 490 sdal) a3 Y1 O dux
o

a
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o Asime Sgiue diey 7 Clua e Ay jhall il Gl ol ek a5 55 Ly S
A peal) dgm il b Y Wl 7 <7 <z, S I8 A sl adlly L s

Ul o i€ ) A

: Runs above and below the mean Jw giall cialig (368 5

i Olaaliall o siay 3aalie JS U85 Galall JUall 8 40 giad) Q8 DU Gpaaiy Uyl 13)
Claaliial) maen 5 Jows sial) o e LIS (1Y) 5aali 20 1) V) colaalisal) Caai ()
o Ll Al e b 8 ail) 13 Jie Gigany Jawgidd) (e B A Caaill 3
ABLY) AL (e S Lo gidl)l Gty 358 guall ) sla) £ 1agd aisa
3l gall 4300 gl

dS A le dlyy Gludl JLaay) &6k ey (pmn v giall Ciy 358 ol L)
i s giall Can S 1) Ll 4 paad Jau gl (58 i€ 13 Cilaaliiall dass giay Baalie
LS sl sy (ASI sl ae il -

Cad oo Al Glalid ae g 9 bugld) G4 ) lalial e o, culs 1)
b b ol husie 8 (1<h<n +n, =N O Ba¥) S gall oae p 5 Jass sidll

-

_ 2”1”2 +l
My = N 2
, 2nn,(2mn,—N)
o, = >
N*(N-1)

s L e (S i) dpca il a8 20 e ST, 5 e ) S 13

il L i ¢ R gine (5 sine ey 7, = DT Tlan Y1 (585 YD el aY s anh

Oy
Ayl Al G Y W 2 <7 <z, S 1 Al gl
Runs above and below the mean b giall ciady (568 5 ) :Jl
:Excel aladiuls
daal sl JUal) 8 4 sdall A8 )3 Lawgiall oy (558 ool JLA) aa g Chga
: IS Excel e ua daiia b ALl chaalial
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A \ B | c | D |
1 |Random Numbers Runs Number of Runs ni
| 2 |0.41 =IF(AZ<$H$2,"-""+") 1 =COUNTIF(B2:B41,"+")
| 3 |0.68 =IF(A3<$H$2,"-""+") =IF(B3=B2,C2,C2+1)
| 4 |0.89 =|F(A4<$H$2,"-""+") =IF(B4=B3,C3,C3+1)
| 5 /094 =|F(AB<$H$2"-""+") =IF(B5=B4,C4,C4+1)
| 6 |0.74 =|F(AB<$HS$2,"-""+") =IF(B6=B5,C5,C5+1)
| 7 |0.91 =|F(AT<$H$2,"-""+") =IF(B7=B6,C6,C6+1)
| 8 |0.55 =|F(AB<$H$2,"-""+") =IF(B8=B7,C7,C7+1)
E | F [ 6 | H |
n2 b N Mean
2 |=COUNTIF(B2:B41,™") =MAX(C2:C41) =D2+E2 =AVERAGE(AZ:A41)
&
4 |Mean b= =((2'D2'E2)IG2)+0 5
5 |Var b= =(2'D2'E2*(2'D2'E2-G2)/(G2'G2*(G2-1))
_ 6 |StDevb= =SQRT(F5)
7
8 |z= =(F2-F4)/F6
A ) e Joasid
A [ B | c | b | E | F [ | H |
1 [Random Numbers  Runs Number of Runs ni n2 b N Mean
| 2 | 0.41 - 1 19 21 19 40 0.4565
| 3 | 0.68 + 2
4 0.89 + 2 Mean b= 2045
| 5 | 0.94 + 2 Var b= 9.693653846
| 6 | 0.74 + 2 StDevb= = 3.113486332
| 7 | 0.91 + 2
| 8 | 0.55 + 2 Z= -0.465719313
9 | 0.62 + 2
| 10 | 0.36 3
11 | 0.27 - 3
12| 0.19 - 3
13 | 0.72 + 4
| 14 | 0.75 + 4
| 15 | 0.08 - 5
| 16 | 0.54 + 6
17 | 0.02 - 7
| 18 | 0.01 - 7
19 | 0.36 - 7
| 20 | 0.16 - 7
| 21| 0.28 - 7
| 22 | 0.18 - 7
| 23 | 0.01 - 7
| 24 | 0.95 + 8
| 25 | 0.69 + 8
| 26 | 0.18 - 9
| 27 | 047 10
| 28 | 0.23 - 11
| 29 | 0.32 - 11
| 30 | 0.82 + 12
| 31| 0.53 + 12
| 32 | 0.31 - 13
| 33| 042 - 13
| 34 | 0.73 + 14
| 35 | 0.04 - 15
| 36 | 0.83 + 16
| 37 | 045 - 17
| 38 | 013 - 17
| 39 | 0.57 + 18
| 40 | 0.63 + 18
|41 | 0.29 - 19
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il (aan ) sl (55k) Ging 221 Bale (b G gy IS 138 (5 gsa (e e
(3) s 2ale line 3 Calli J 51 e jall Sl gl 3 )k S
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83 53 sall gl (e aef SN Lag) i) Gload dapa aadiod G JU) 138 8 rddaaDla)
(sban ) S 8 Lolasiin 5 )Lt ST dapall oda 5 jiall S

daiiad AN Lol il o lialy Glldy QLY dum b a0 Coge Gilud) Jad)
AMally hany s 5 7 Aa Al (e A e il 8 o L 138 culaaliall

ZZII(Rf _R)(RH" _]_{) i =0 1 2
ZN (R _ﬁ)z , 1=0U,1,4,...
t=1 1

AU Ailan ) Gal al) Ll Aiial) 4 sdall A8 Y1 (e dagliidd p Ailas)

p]:

E(p)=0, i=12,..

V(p,):%, i=12,..

Approx

p, 0 N(0,1/N)

e A il (8 JoELY) jlasy

H,:p =0
H :p #0
:Excel alsdiuby (33 byl 1) L33
Exceld‘mumgg@m\ Jaal Excel PRENE A yill oda lidY
A | B | c D] E[F|G[H]
1 |Random Numbers Mean Adjustecd Lag1 Lag 2 Lag3 Lag4 Lag5 Rol=
2 1041 =A2-$K3$1 =B3 =B4 =B5 =C5 =C6 Ro2=
3 0.68 =A3-$K3$1 =B4 =B5 =B6 =C6 =C7 Ro3=
4 0.89 =A4-$K$1 =B5 =B6 =B7 =C7 =C8 Ro4-=
5 0.94 =A5-$K$1 =B6 =B7 =B8 =C8 =C9 Rob5=
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I _J ] K |
1 =SUMPRODUCT(B2:B41,C2:C41)/SUMPRODUCT(B2:B41,B2:B41) Mean = =AVERAGE(A2:A41)
2 Ro2= =SUMPRODUCT(B2:B41,D2:D41)/SUMPRODUCT(BE2:B41,B2:B41) Limits = =1.96/SQRT(COUNT(A:A))
3 Ro3= =SUMPRODUCT(B2:B41,E2:E41)/SUMPRODUCT(B2:B41,B2:B41)

aa C_al_”ul\ ye a1

A [ B [ ¢ I p ] E  F ] 66 [H 1 T3 kK T'r I ™M | N
1 _|Random Numbers Mean Adjusted Lag 1 Lag 2 Lag 3 Lag 4 Lag5 Ro1=0.154571142 Mean = 04565
2] 041 -0.0465 02235 04335 04835 0.2835 04535 Ro2=  0.06747297 Limits = 0.309903211
i 0.68 0.2235 04335 04835 0.2835 04535 0.0935 Ro3= 0.289812624
4| 0.89 04335 04835 0.2835 0.4535 0.0935 0.1635 Rod = -0.074160325
5| 0.94 04835 0.2835 04535 0.0935 0.1635 -0.0965 Ro5= 0.035230236
6| 0.74 0.2835 04535 0.0935 0.1635 -0.0965 -0.1865
7 0.91 04535 0.0935 0.1635 -0.0965 -0.1865 -0.2665
8| 0.55 0.0935 0.1635 -0.0965 -0.1865 -0.2665 0.2635
9 0.62 0.1635 -0.0965 -0.1865 -0.2665 0.2635 0.2935 Autocorrelation Function for R
10| 0.36 -0.0965 -0.1865  -0.2665 0.2635 0.2935 -0.3765
1 0.27 -0.1865 -0.2665 0.2635 0.2935 -0.3765 0.0835 re ]
12| 0.19 -0.2665 0.2635 0.2935 -0.3765 0.0835 -0.4365 o os ]
13 0.72 0.2635 0.2935 -0.3765 0.0835 -0.4365 -0.4465 S
14 0.75 0.2935 -0.3765 0.0835 -0.4365 -0.4465 -0.0965 3 T
15| 0.08 -0.3765 0.0835 -04365 -0.4465 -0.0965 -0.2965 5 i
16| 0.54 0.0835 -0.4365 -0.4465 -0.0965 -0.2965 -0.1765 S o5 ]
7 0.02 -0.4365 -0.4465 -0.0965 -0.2965 -0.1765 -0.2765 S o
18 0.01 04465 -0.0965 -0.2965 -0.1765 -0.2765 -0.4465 < ! H I
19 0.36 -0.0965 -0.2965| -0.1765 -0.2765 -0.4465 0.4935
20| 0.16 -0.2965 -0.1765  -0.2765 -0.4465 04935 0.2335 tag  corr . 8o
21 0.28 -0.1765 -0.2765 -04465 04935 0.2335 -0.2765 T ois o .
22| 0.18 -0.2765 -0.4465 04935 0.2335 -0.2765 0.0135 2 oo o 123
23] 0.01 -0.4465 04935 02335 -0.2765 0.0135 -0.2265 3 02 178 504
24 0.95 04935 0.2335 -0.2765 0.0135 -0.2265 -0.1365 4 007 042 530
25| 0.69 0.2335 -0.2765 0.0135 -0.2265 -0.1365 0.3635 5 obeobam o3
26| 0.18 -0.2765 0.0135 -0.2265 -0.1365 0.3635 0.0735
27| 047 0.0135 -0.2265 -0.1365 0.3635 0.0735 -0.1465
28| 0.23 -0.2265 -0.1365 0.3635 0.0735 -0.1465 -0.0365
29| 0.32 -0.1365 0.3635 0.0735 -0.1465 -0.0365 0.2735
30| 0.82 0.3635 0.0735 -0.1465 -0.0365 0.2735 -0.4165
31 053 0.0735 -0.1465 -0.0365 0.2735 -0.4165 0.3735
32| 0.31 -0.1465 -0.0365 02735 -0.4165 0.3735 -0.0065
33 042 -0.0365 0.2735 -04165 0.3735 -0.0065 -0.3265
34 0.73 0.2735 -04165 0.3735 -0.0065 -0.3265 0.1135
35| 0.04 -0.4165 03735 -0.0065 -0.3265 0.1135 0.1735
36| 0.83 0.3735 -0.0065 -0.3265 0.1135 0.1735 -0.1665
37| 045 -0.0065 -0.3265 0.1135 0.1735 -0.1665 0
38| 0.13 -0.3265 0.1135 0.1735 -0.1665 0 0
39| 057 0.1135 0.1735 -0.1665 0 i 0
40| 0.63 0.1735 -0.1665 i 0 i i
a1 0.29 -0.1665 i i 0 i i

G il a3 1385 (=0.3099,0.3099) 3l Jakh 4SS 5 i=1,2,.,5 ad of L
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Al Juadll

gl g &l yiha Al

4 s Cilaad a5 LiSay 3) Bl Gl o Lima Lay ) 55 i 4 e < yarite 2l 53 ()

Al 138 (el i Slaal e galaii Adlaia ey ) 53 Ailaay elldy G HUai ol SUas
el Llle i 49l pde Glaal s sl shll Akl 3 Jgeagl) Gule 4ia ) Dl
=)
Lead] (o jpiasd gy (pre @) 53 (O 4 e Dl jatie ) gil il ) 53 5 (3 ke Bac cllia
O A5aall 3 ) Lgahadin uls L 3okl adgr plalY) (i al elldy | Lam) s iy
&Ny A sl dglle il aady |y sk SS) Caulall gl 8 deadial) @il sall
cealal) Eanll e AT ge sl 3 sl (e S B (e L s 5 Lpand
sl aiy X sdie yuia xx, . Ghalie Ay S

Fi(x)=P(X<x), —o<x<w

Adldia) WS A L R JS Cua R R,,.... &) gall al Y (e dagliie padins Ll

f( ) I, 0<x<l

xX)=

K 0, otherwise
0, x<0

Fy(x)=qx, 0<x<l
1, x>1

J afaeal ROU(0,1) of Jaug
Inverse Transform Technique sSall Jigail) 48 )
L Ay () Sl oS (A Allaia ) ey il Aala g Lalasiiasd JiSY) 25 )kl s

Uil e o 58 s Empirical Distributions 4 jaill cilay  sill Gl

F,(X)=R
oY) gl ol g 535 g
da 5 plie ilaaliae i A gin Al g Jicadl) 138 83 ) SOl ddlaiaY) ey 5 6l ddaaDla
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sead) Aol Al A e pdia (e CildaLda 3 oS
re Al Adlaia) 4SS Al il 13 W) a5l wily X A sl paaial)

Ae ™, x>0

0, x<0

[y (x)={

x l—e™, x>0
F(x)= t)dt = ’
(*) L@f() { 0, x<0
Ombe 4 Y OIS 5 Dliad dyie yBan g 8 Cagaal) dae asgie Dl e judy 1 aledll
8aa ) Jgea ) 230 o sia il (e judi 4 gl 4 Javer (o )58 XX, o)

OB Aad oY 4l LY Jgea gl Jaee 5l A3 )

Ayasl Gule (o) b sie 58 1/1 Q19
alasiuly ol sl Gl X, X, A sl G paiall (e Claalie o) 65 Gl g
Al a5l sl aSall o il 46y )1
X (sl aatall 81 A a5 sl Al 2 ) o(1) 35kas

F(x)=1-e",x20 & Sl gl dla o) a5l
F(X)=R &= X Jdaw e 1(2) 350

x20 dadl e 1—e =R Y sl
R ANy Y il Ay FX) =R Aslaall da 2(3) 35ka

i AUS R ANy el | = R Allad) dad oY) 35

l-e* =R
e =1-R
—leEn(l—R)

:%En(l—R)
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JSal Ll o s ool sl ol pdie uaia al ge (oans X:—Tlgn(l_R) slaal

X=F"(R)
Oe CIaliall ol o ey R R ... Al sdadl A8 Y1 (e o gllaall sasll Al g 1(4) 8 5has
.X]:F‘I(K) Luall s Y é\)ﬁuj\):\ﬂd\

SIS X X,,... cwsd ROR,... 4 sdall e\ﬁj‘}[\ Gkugmi}” sl

-1
X,=—tn(1-R), i=12,3,..
A
(93l) x =_—l€nR, i=1,2,3,... &) Gall oda Loyt Say adaadl
1 l 1
:Excel alaaiuls gu'ﬂ &,\Jﬂ\ (m Sl A..AJS (1) dlla
A=l oY sl aiy gd) X A gdall aniadl e 33aLEe 1000 A
o se s LS bl Jasl s Excel 3 3uas daiia il
A | B ¢ | bpb | E
1 R
2 2 x|
3 Mumber of Yariables: |1
4 Mumber of Random MNumbers: |1DDD Cancel |
5 Distribution: IUniForm LI Help |
6 rParameters
7
8 Bietween ||:| and |1
9
10
11 Random Seed: I
12 ~Oukput options
13 & Qurput Range: $a42 B
14  Mew Worksheet Ply:
15 = Mew Workbook
16
A [ B Jec] b [l F] & [H] 1 T 3 T K | L
R X R bin X bin R bin Frequency X bin  Frequency =MIN(B:B) =K2-K1

0.382000183=-LN
0.100680562=-LN
0.596484267=-LN
0.899105807 =-LN
0.884609515=-LN
0.958464308=-LN
0.014496292=-LN
0.407422101=-LN
0.863246559=-LN
0.138584551=-LN

A2) 0.1 =L2 0.1 104 0.5874101451 =MAX(B:B) =L1/10
A3) 0.2 =D2+35L%$2 02 107 1.174821.228

Ad) 0.3 =D3+35L$2 03 102 1.762231:144

AB) 0.4 =D4+5L%$2 04 85 2.349642:80

AB) 0.5 =D5+5L%$2 05 98 2.937053139

A7) 0.6 =D6+5L$2 06 96 3.524463 36

AB) 0.7 =D7+3L$2 07 83 4.111874.10

AZ) 0.8 =D8+5L%2 08 96 4.699284:6

A10) 0.9 =D9+5L%2 09 115 5.286695.4

Al1) 1 =D10+$L$2 1 114 5.874106!1

2lgle = N[oals s~
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Al il Cn FO il e aaa) bl Ja) aas

A | B |Je] b | E | F| G  H ]| I | J | K | L | N
L[ R X R bin X hin R bin  Frequency X bin  Frequency 0.0012826 5.874106014
2| 0382 096233 0.1 058741 0.1 104 0587411 451 5875388613 0.587410601
3 | 0100681 22958 0.2 1.17482 0.2 107 1.174821 228
4 | 0596484 05167 03 1.76223 0.3 102 1.762232 144
5 | 0.899106 010635 0.4 2.34964 04 85 2.349642 80
6 | 088461 012261 05 293705 05 98 2937053 39
|7 | 0.958464 004242 06 3.52446 0.6 96 3.524464 36
8 | 0.014496 423386 07 4.11187 0.7 83 4111874 10
|9 | 0407422 089791 0.8 4.69928 0.8 96 4699285 6
10| 0.863247 014705 09 52867 0.9 115 5286695 4
11| 0138585 197627 1 587411 1 114 5874106 1
12| 0.245033 140636 More 0 More 1
13 | 0.045473 3.09065
14| 0.03238 343021 Histogram Histogram
15| 0.164129 1.80711
16| 0.219611 15159 140 500
17 | 0.01709 4.06924 10 4 450 1
| 400 4
18| 0.285043 125512 gl
19 0.343089 1.06977 | _ 1007 g 0
20 0.553636 0.59125 2 - 3 250 O Frequenc
21| 0357372 1.02898 | 3 & g 200 4
22 0371838 09893 | @ 07 L 1501
23 0.355602 1.03394 e 100 4
24| 0910306 0.09397 50 I
25| 0.466018 0.76353 207 O A
26| 042616 0.85294 o W T & & @36\ A OYJ& o
27 0.303903 1.19105 N s e A e e P NS
28| 0.975707 0.02459 R R & o W 2w
29 0.806665 0.21485 R bin X bin
30| 0.991241 0.0088

SIS alae a1 JSED Laiy 4 sdall Q83 g )) S5 aliae Sl e IS4
Lfa,usﬁ dia gd Histogram Lﬁ)‘)ﬂ‘ CL'AAS\ Qi Lay o« Gu‘}“ @Jjﬂ 5l gall Chlaaliall
Adlaay) dasy) i

: (2,b) O s sbuiall a5 58l (e AL A g3 (2) JUia

A8ally aa gl dulliay) 8USY A s X ~ U (a,b) OIS 1)

I
f(¥)=1b-a’

0, otherwise
S w550 Al 2 53 1(1) 5kl

a<x<bh

0, x<a
F(x)= z—a’ a<x<bh

-a

1, x>b

ca<x<b Jadl e F(X)=(X-a)/(b-a)=R @=i:(2) b5kl
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g R ANy x sddl 4wl F(X)=(X —a)/(b-a)=R 4l dai:(3) 5 shall
X=a+(b-a)R

X ~U(0,10) S sdiadl el (e 828056 1000 A5 100 <

: Weibull Ju 2358 ¢ claaléa 1l 6 (3) JUa

ot Al Adlaia ) AEUSH Ala il 1) Jus s q X (G siall jaiall

s

plxY" Ao
f(X): ;(;j e . x>0
0, otherwise
,(M\a&@vzo éjd\gu)@jjiﬂd&&]\je;;.\\elmga >0 5a>0 Cus
AUl ) ghad ) At Jayg aa ) 58 (e ilaaliie 2l 53
& S a5 gl Al o) aa Adlaia Yl A8ESY Ay (e (1) B kel

X

F(x)zl—e_[“) =R &=:(2) 5 ghasll
X:a[—zn(l—R)]/ﬂ ciis R Ay X aa gl :(3) 35kl

: Excel altdiaky Weibull Ju a5 88 (e Sl liia 3 o

: JEIS Excel sty =2 a:% wi) Qg 355 (00 53815 1000 2 53 g

A B lc/ b ' E/ F] & [ H][ 1 | J T kK [ L[ ™M [ N |
1 R X R Bin X Bin R Bin  Frequency X Bin _ Frequency =MIN(B:B) =M2-M1
_ 2 /0.3820001=0.5"(-LN(A2))*0.5 0.1 =N2 0.1 104 0.119405 67 =MAX(B:B) =N1/10
~ 3 |0.1006805=0.5"(-LN(A3))"0.5 0.2 =D2+3N32 0.2 107 0.238810(166
4 |0.5964842=0.5"(-LN(A4))*0.5 0.3 =D3+3N32 0.3 102 0.358216(176
5 |0.8991058=0.5"(-LN(A5))*0.5 04  =D4+3N32 04 85 0477621192
_ 6 |0.8846095=0.5"(-LN(A6))*0.5 0.5 =D5+3N$2 05 98 0.597026(146
_ 7 |0.9584643=0.5"-LN(AT7))*0.5 0.6 =D6+3N32 06 96 0.716432(120
8 |0.0144962=0.5"(-LN(A8))"0.5 0.7 =DT7+$N$2 07 83 0.835837:67
9 |0.4074221=0.5"-LN(A9))"0.5 0.8 =D8+3N32 08 96 0.955242/46
10 |0.8632465=0.5"-LN(A10))"0.5 0.9 =D9+3N$2 0.9 115 1.074648114
11 |0.1385845=0.5"(-LN(A11))*0.5 1 =D10+$N$2 1 114 1.194053.5
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A B [ cC p | E | F [ e | H [ 1 ] 3 ] x T L [ wm | N |
1 R X R Bin X Bin R Bin  Frequency X Bin  Frequency 0.017907 1.194053
2| 0382 0490493 0.1 0.119405 0.1 104 0.119405 67 121196 0.119405
| 3 | 0.100681 0.757595 0.2 0.238811 0.2 107 0.238811 166
| 4 | 0596484 0.35941 0.3 0.358216 0.3 102 0.358216 176
| 5 | 0.899106 0.16306 0.4 0477621 04 85 0477621 192
| 6 | 088461 0.175078 0.5 0597027 05 98 0.597027 146
| 7 | 0.958464 0.102984 0.6 0.716432 06 96 0.716432 120
| 8 | 0.014496 1.028818 0.7 0.835837 0.7 83 0.835837 67
| 9 | 0.407422 0473789 0.8 0.955243 08 96 0.955243 46
| 10 | 0.863247 0.191739 0.9 1.074648 0.9 115 1.074648 14
|11 0.138585  0.7029 1 1.194053 1 114 1.194053 5
| 12| 0.245033 0592951 More 0 More 1
| 13 | 0.045473 0879012
|14 | 0.03238 0.926041 Histogram Histogram
| 15| 0.164129 0672143
| 16| 0.219611 0.615609 140 250
17| 0.01709 1.008618
| 18 | 0.285043 0.56016 120 + > 2004
|19 0343089 0517147 | - 100 + 2 150 4
| 20| 0553636 0384463 | 2 o | 3
|21 | 0.357372 0507193 | § g 1001
| 22| 0371838 0497317 | § 60 T o 50
| 23| 0.355602 0508415 | L 40 + H AL, Hﬂm )
| 24| 0.910306 0.153276 20 4 0 I
| 25 | 0.466018 0436902 I
26| 042616 0461774 0 L L & & & L SN
F=o- © o &
| 27 | 0.303903 0545675 PO RO S RGO
| 28| 0.975707 0.07841 S NN RN
| 29| 0.806665 0.231758 R Bin X Bin
|30 | 0.991241 0.046897
| 31| 0.256264 0583427

S S alias Gad¥) ISl Laiy 4350 gl o8 3 (5 ) S abias ) e S

Jay e )siBal gall cilaaliall

: Triangular Distribution (il a5 58l (e il liia 3l 65 (4) Jbia

(ot AL Bl A Alls S0 Trifa,b,e] lie @Al 058 X (G sdel) il

M a<x<b
(b—a)(c—a)’ o
2(c—x) bhe <
S x<c
(c—b)(c—a)
0, elsewhere
0, x<a
(x—a)2 x<h
, a<x<
(b—a)(c—a)
1 (c—x) b<x<c

xX>c

103

(S A oAby g<ph<e dua



iy Tri[0,1,2] é\ﬁn@);ﬁdgﬂ\ X L;‘a\‘,.&aj\ el 440 gdie hlaaliia Al g3 (o gu

X, 0<x<l1
f(x)=12-x, 1<x<2
0, elsewhere
GAS‘JS@JJSJ
0, x<0
2
%, 0<x<l
F(x): R
(2-x)
1- , I<x<2
2
1, x>2

Jaa @S\)ﬂ\ @Jjﬂ\ Al e
2

X =+2R OsS aic OSRS% 2 R dawe 055 R:X7 R 0< X <] Laie

. 2-xyY . .
OsSs Waie lsRsl R e 0550 R:l—(T) M I<X <2 laic

[\

Aally hamy ) () sl priall 400 pdie Claalie Alge (8 1XSa 5 X =2 2(1-R)

pladiuls Triangular Distribution (Aiall a ) sill e cilaaliia A g

Excel

;@L’mﬁ Excel e\&u}_j X L";\)ﬁu_\\ ),35.1«3\ Cre 522l 1000 A]}i 0 g

A B [ c ] D E F [ & H [ J K
1 R X R Bin X Bin R Bin Frequency X Bin  Frequency =MIN(B:B) =J2-J1
_ 2 |0.43861=IF(A2<=05,5SQRT(2'A2),2-SQRT(2'(1-A2))) 0.1 =K2 0.1 100 0.193234 /17 =MAX(B:B) =K1/10
3 |0.17819 =IF(A3<=0.5,SQRT(2*A3),2-SQRT(2'(1-A3))) 0.2 =D2+$K$2 02 124 0.386469:56
_4 10.62862 =IF(A4<=05,SQRT(2'A4),2-SQRT(2'(1-A4))) 0.3 =D3+$K$2 03 98 0579704.118
_ 5 10.98825 =IF(A5<=0.5,SQRT(2*A5),2-SQRT(2'(1-A5))) 04 =D4+$K$2 04 98 0.772939(129
_ 6 10.12201 =IF(A8<=0.5,SQRT(2'A6),2-SQRT(2'(1-A6))) 05 =D5+$K$2 05 95 0966173157
_ 7 |0.54701 =IF(A7<=05,5QRT(2'A7).2-SQRT(2'(1-A7))) 0.6 =D6+$K$2 06 103 1.159408:182
_ 8 |0.89980 =IF(A8<=0.5,SQRT(2'A8),2-SQRT(2'(1-A8))) 0.7 =D7+3K$2 07 81 1.352643:119
_ 9 10.13754 =IF(A9<=05,SQRT(2'A9),2-SQRT(2'(1-A9))} 0.8 =D8+$K$2 0.8 89 1.54568781113
10 /0.49848 =IF(A10<=0.5,SQRT(2"*A10),2-SQRT(2*(1-A10))) 0.9 =D9+$K$2 09 108 1.739112i76
11 /0.80578 =IF(A11<=0.5,SQRT(2"'A11),2-SQRT(2"(1-A11))) 1 =D10+$K$2 1 104 1.932347:29
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A [ e [ ¢ [ b [ e [T F [ e [ W T 0 [ g [ «x [ &t [ wm [ N [ 0 |

|1 R X R Bin X Bin RBin Frequency X Bin Frequency 0.022097 1.932348
| 2 | 0438612 0.936602 0.1 0.193235 0.1 100/ 0.193235 17 1.954445 0.193235
| 3 0178198 0596988 0.2 0.38647 02 124 0.38647 56

| 4 | 062862 1.138165 0.3 0579704 03 98 0579704 118

| 5| 098825 1846705 0.4 0772939 04 98 0.772939 129

| 8 | 0122013 049399 0.5 0.966174 05 95 0.966174 157

| 7 | 0547014 1.048174 0.6 1.159409 06 103 1.159409 182

| 8 | 0899808 1552357 0.7 1.352643 07 81 1.352643 119

| 9 | 0137547 0.524494 0.8 1545878 08 89 1545878 113

| 10| 0.498489 0.998488 0.9 1.739113 0.9 108 1.739113 76

| 11| 080578 1.376751 1 1.932348 1 104 1.932348 29

| 12| 0375378 0.866461 More 0 More 4

[ 13 0707297 1.234882

| 14| 0.543748 1.04475 Histogram Histogram

| 15| 0.174017 0.589943

16| 0.455611 0.954579

|17 | 0819605 1.399342 140 fgg T

|18 04232 0.92 120 + 160 L

| 19| 0.060518 0.347903 > 140 L

|20 0.700005 1225525 | ., 100 g 120 +

|21 093878 1650085 | 2 L s 100 + [@ Frequency]
| 22| 0814661 1391167 | 3 & g 80 + (B Frequenc
|23 0719382 1250844 | § 60+ i 60 +

240983642 1819125 | & 40 H

= 40 | 20 1

| 25 | 0.028657 0.239403 N IRINIRIRINI NI I

| 26| 0561357 1.063365 20 | P

| 27 | 0.916288 1.590825 R

| 28| 0.622883 1.131533 0+ R R R n;& & \(9% & o N

| 29| 0.797998 1364387 S @ P O Feld & n;;ﬁ’ &

| 30 | 0.061251 0.350002 X N N

| 31 0.385632 0.878216 R Bin X Bin

|32 0129917 050974

33| 0.064547 0.359296

S SE aliae Gad¥) ISl Lai 400 gl o8 3 (5 ) S abiae Sl e S
oiall @ 5 5l Bl gall ClanLiiall
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<l o5 o) Empirical Distributions 4w il cibay § 63l
Sampling Distributions 4ilaall

e Gihiy alee g8 aga s pae Ala 8 Ailaall Cilay 355 5l A i) il 5l pading

Glaaliall (e dle Lpal CulS 18| cadee ao )68 Je ULl (3alati Le jany g dgiia dalai)
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y SXp) S Sx, ITEN X1y>X2)> -+ X () Jal e Xy Xysuees X, Glaaliall i

ANl (pa @,3);33\ @Jjﬂ\ adla

g.m;\x

(

0, X <X
k

Sn(x)z = x(k)Sx<x(k+l), k=12,...n
1, xe(n)

sy (Aliadic ) dakadio 5l 3 jaiune Lal (585 Aam il Glay 5l 8 Sl s e
ey L3S (s

:Excel aladialy Jaadial) (on ail) a9l Ao Jlia
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N

1 3 4 7 4 2 2 6 1 1 1

wg);ﬂ\ gAS\Jﬂ\ @Jjﬂ\ A ala) st

AlB | C | D | E | F | G !
L[ X X Bin XBin | Frequency Cumulative % Relative Frequency Cumulative Relative Frequency
|2 41 1 41 0.136666666666667 =D2/$D$11 =F2
| 3 |8 2 2 100 047 =D3/3D3%11 =G2+F3
| 4 |63 3 44 0.616666666666667 =D4/5D$11 =G3+F4
|5 124 4 66 0.836666666666667 =D5/$D$11 =G4+F5
| & 125 5 13 0.88 =D6&/$D$11 =G5+F6
| 7 |46 6 14 0.926666666666667 =D7/5D$11 =G6+F7
| 8 |37 7 9 0.956666666666667 =D8/$D$11 =G7+F8
|9 |18 8 13 1 =D9/$D3%11 =GB+F9

A[ B | ¢ D | E | F | G [ H [ 1
L X XBin X Bin  Frequency Cumulative % Relative Frequency Cumulative Relative Frequency
| 2 | 4 1 1 41 13.67% 0.136666667 0.136666667
| 3 | 8 2 2 100 47.00% 0.333333333 047
| 4 | 6 3 3 44 61.67% 0.146666667 0.616666667
| 5 | 2 4 4 66 83.67% 0.22 0.836666667
| 6 | 2 5 5 13 88.00% 0.043333333 0.88
| 7 | 4 6 8 14 92.67% 0.046666667 0.926666667
| 8 | 3 7 7 9 95.67% 0.03 0.956666667
| 9 | 1 8 8 13 100.00% 0.043333333 1
10| 8 More 0 100.00%
11| & 300
% l Relative Freguency Curmnulative Relative Freguency
| 14 | 2 035 4 12
(15| 4 —

16 3
17 3 | *] f —
18 4 — |
19 2 0.25 ]
20| 5 - 08
121, 3 024
2 2 0%
222 e -
125 4 04
A 4 014
27| 4
| 28 | 2 0.05 021
(20| 2
EC TR :
|31 2 1 3 4 5 B 7 8 12 3 4 5 6 7 8
I
33 4

Agllaia ) ALSH AN jaie g g anil) o) S aliaall sy ) JSAN
emioail) @yl Al a5 il (gl SN ol aay al) JSE)
: Excel aliddialy jaliuwal) (onpaill a el Ao JUa
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0.5 0.5 0.4 0.5 0.6 0.6 0.5 0.6 0.7 0.8 0.9 0.5 0.4 0.6
0.6 0.4 0.4 0.4 0.6 0.7 0.6 0.4 0.6 0.7 0.7 0.4 0.5 0.6
0.5 0.5 0.4 0.6 0.6 0.5 0.6 0.3 0.5 0.7 0.7 0.6 0.4 0.4
0.3 0.7 0.4 0.5 0.9 0.4 0.4 0.8 0.5 0.6 0.6 0.7 0.6 0.6
0.7 0.5 0.6 0.5 0.3 0.4 0.6 0.6 0.5 0.4 0.7 0.8 0.6 0.5
0.7 0.6 0.6 0.4 0.5 0.6 0.5 0.5 0.6 0.3 0.3 0.5 0.4 0.5
0.5 0.6 0.8 0.4 0.5 0.7 0.6 0.4 0.4 0.5 0.8 0.8 0.6 0.6
0.4 0.7 0.5 0.5 0.1 0.6 0.7 0.6 0.6 0.6 0.4 0.6 0.7 0.7
0.6 0.5 0.6 0.3 0.5 0.5 0.4 0.3 0.6 0.4 0.2 0.4 0.5 0.6
0.6 0.8 1.0 0.4 0.8 0.7 0.4 0.9 0.5 0.6 0.4 0.6 0.6 0.4
0.8 0.9 0.5 0.6 0.6 0.4 0.6 0.7 0.4 0.7 0.5 0.4 0.1 0.9
0.5 0.6 0.5 0.3 0.4 0.1 0.4 0.3 0.8 0.5 0.6 0.5 0.2 0.8
0.6 0.4 0.5 0.6 0.8 0.5 0.7 0.4 0.6 0.4 0.4 0.5 0.5 0.6
0.4 0.5 0.7 0.4 0.6 0.9 0.6 0.5 0.2 0.5 0.4 0.5 0.5 0.4
0.4 0.5 0.5 0.4 0.6 0.5 0.4 0.4 0.5 0.7 0.6 0.7 0.5 0.5
0.7 0.5 0.4 0.4 0.6 0.6 0.5 0.7 0.4 0.6 0.6 0.3 0.3 0.7
0.3 0.9 0.8 0.5 0.6 0.2 0.4 0.7 0.5 0.5 0.5 0.7 0.5 0.6
0.6 0.5 0.6 0.5 0.8 0.6 0.6 0.4 0.2 0.6 0.7 0.6 0.2 0.6
0.3 0.3 0.6 0.6 0.6 0.4 0.6 0.4 0.5 0.5 0.4 0.1 0.6 0.2
0.7 0.6 0.4 0.2 0.6 0.6 0.6 0.7 0.5 0.4 0.5 0.6 0.7 0.5
0.5 0.5 0.7 0.5 0.6 0.6 0.6 0.4 0.7 0.6
il Sl @Jﬂ\ A ala) sty
Gl QUi
A | B [c] D E ] F [ G [ H [ | 0 T k]

1 X Min X = 0.1 Bin X BinX Frequency Cumulative % Relative Frequency Cumulative Relative Frequency
| 2 | 06 MaxX= 1 0.1 0.1 4 .80% 0.008 0.008
| 3 | 0.6 02 02 12 3.20% 0.024 0.032
| 4 0.7 03 03 23 7.80% 0.046 0.078
| 5 | 0.6 04 04 104 28.60% 0.208 0.286
| 6 0.6 05 05 125 53.60% 0.25 0.536
| 7 | 04 06 06 146 82.80% 0.292 0.828
| 8 05 07 07 50 92.80% 0.1 0.928
|9 | 0.7 08 08 22 97.20% 0.044 0972
| 10 | 0.6 09 09 10 99.20% 0.02 0.992
|11 05 1 1 4 100.00% 0.008 1

12 04
? 06 Relative Freguency Cumulative Relative Frequency

14 04
KB 06 035 12
| 16 05
117 02 | "9 — 1
|18 | 05
|19 05 | 025 —
EQ 05 o8
21 06 | o

22 0.6
23| 0.6 ”
| 24| o5 | 419
| 25 | 05 04
| 26 | 05 | o1
| 27 | 05
|28 06 | ons 0z
| 29 | 0.2
| 30 | 04 | o
|31 03 1 2 3 4 5 & 7 8 9 10 1 2 3 4 5 & 7 8 9 10
| 32| 04
| 33 0.7

Agllaiay) ALSH AN jaie g g oanil) 5 ) S aliaall sy ) JSAN
etoadl) @yl Al sy il gl S 2l aey ) IS

s duaial) w2l ) gl ¢ cilaaLia M5 (5) Jlia

O sie Cand Gl Juadl) J1 (& deaiiall apail) ao ) sil) Al ) U8k Gl g (sa
Excel alaiuly Jaia) a5 55 (e dilal)

:Excel aliddialy Juaiall (o adll 2558 (e clialdia 3 55 (6) Jhia

;&;Lﬁ\ Jaaidll @jﬂ\w&quy

Interval CDF
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025<x<0.50 0.31
0.50<x<1.00 0.41
1.00<x<1.50 0.66
1.50<x<2.00 1.00

Tease R LS cablaall d&db Excel dadin C_"ﬁ\

E

ai
~ 2 [=IF(D3=""""(D3-D2)/(C3-C2))
~ 3 |=IF(D4="""",(D4-D3)/(C4-C3))
4 |=IF(D5=""""(D5-D4)/(C5-C4))
5 |=IF(D6="""",(D6-D5)/(CB-C5))
=|F(C7="""",(C7-DB6)/(B7-C8))

=
1 Observations
| 2 |=IF(A2<=$C$3,5D$2+$E$2"(A2-$C3$2),IF(A2<=$C$4 $DI3+SES3'(A2-$C$3),IF(A2<=$C$5,3D$4+3E$4" (A2-$C$4),IF(A2<=$C$6,3D$5+$E$5'(A2-$C$5).2))))
| 3 |=IF(A3<=$C$3,5D$2+$E$2*(A3-$C3$2),IF(A3<=$C$4 $DI3+SEF3'(A3-$C$3),IF(A3<=$C$5,3D$4+3E$4" (A3-$C$4),IF(A3<=$C$6,5DF5+$E$5*(A3-$C$5).2))))
| 4 |=IF(A4<=$C$3,5D$2+$E$2"(A4-$C3$2),IF(Ad<=$C$4 SDI3+SEF3'(A4-$C$3),IF(A4<=$C$5,3D$4+3ES4" (Ad-$C$4),IF(Ad<=$C$6,5DF5+$ES5 ' (A4-$C$5).2))))
| 5 |=IF(A5<=$C$3,5D$2+$E$2"(A5-$C3$2),IF(A5<=$C$4, SDI3+SES3'(A5-$C$3),IF(A5<=$C$5,3 D4 +IE$4" (A5-$C$4),IF(A5<=$C$6,5DF5+$ES5*(A5-$C$5).2))))
| 6 |=IF(A6<=$C$3,5D$2+$E$2"(AB-$C$2),IF(AG<=$C$4 SDI3+SES3'(AB-$C$3),IF(AG<=$C$5,5 D4 +3IES4" (AB-$C34),IF(AB<=$C$6,5DF5+$ES5*(A6-$C$5).2))))
| 7 |=IF(A7<=$C$3,$D$2+$E$2*(A7-$C$2),IF(A7<=$C$4,$D$3+$ES3 (AT-$C$3).IF(AT<=$C$5,$D$4+$ES4" (AT-$C$4) IF(AT<=5C$6,3DI5+$E$5 " (A7-$C$5).2))))
| 8 |=IF(A8<=$C$3,5D$2+$E$2"(AB-$C$2),IF(AB<=$C$4,$DI3+SEF3'(AB-$C$3),IF(AB<=$C$5,$D$4+3E$4" (AB-$C$4),IF(AB<=$C$6,5DF5+$E$5'(A8-$C$5).2))))
| 9 |=IF(A9<=$C$3,$D$2+$E$2*(A9-$C$2), IF(A9<=$C$4,$D$I+$ESI ' (A9-$C$3),IF(A9<=$C $5,$D$4+$E$4" (A9-$C$4),IF(A9<=$C$6,$D$5+$E$5*(A9-$C$5).2)))
| 10 |=IF(A10<=$C$3,$D$2+$E$2"(A10-$C$2),IF(A10<=$C$4,$D$I+$E$3*(A10-$C$3),IF(A10<=$C$5,$DI4+$E$4 ' (A10-$C$4), IF(A10<=$C$6,$D$5+$ESE' (A10-$C$5),2))))
| 11 |=IF(A11<=$C$3,$D$2+$E$2"(A11-$C$2),IF(A11<=$C$4,$DSI+SE$3*(A11-$C$3),IF(A11<=$C$5,3DI4+$ES4 ' (A11-$C$4), IF(A11<=3C$6,$D$5+$ESE' (A11-$C$5),2))))
| 12 |=IF(A12<=$C$3,$D$2+$E$2"(A12-$C$2),IF(A12<=$C$4,$D$3+$E$3*(A12-$C$3),IF(A12<=$C$5,$D$4+$ES4'(A12-$C$4), IF(A12<=$C$6,$D$5+$EFE* (A12-$C$5),2))))

A bl e Jeasid
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A [ | ¢ | b | E | F I 6 [ H] I | J [
1| R i ri Xi ai Observations xi__ Frequency Cumulative %
72 | 0382000183 1 0 0.25 0806451613 0.86000092 0.25 0 .00%
3 | 0.100680563 2 0.31 05 5 0331194 05 35 35.00%
4 | 0596484268 3 0.41 1 2 1.37296854 1 13 48.00%
5 | 0.899105808 4 0.66 1.5 1470588235 1.85162619 15 15 63.00%
6 | 0.884609516 5 1 2 1.83030811 2 37 100.00%
7 | 0.958464309 1.9389181 More 0 100.00%
8 | 0.014496292 0.26169056
9 | 0.407422102
10 | 0.863246559 Histogram
11 0.138584552
12| 0.245033113
13 0.045472579 40 120.00%
14| 0.032380139 35 | _ ] )
15| 0.164128544 20 | [ ° 7 100.00%
16| 0.219611194 > | o
17 | 0.017090365 g 25 + 80.00%

18] 0.285042879 $ 20 1 L 60000 |l reduency
19| 0.343089084 T 15 L —=— Cumulative %
20| 055363628 = -+ 40.00%
21| 0357371746 10+
22 0.371837519 5 | - 20.00%
23 | 0.355601672
24| 0910306101 0 B B B -00%
25| 046601764 02505 1 1.5 2 More
26| 0.426160466
27 0303903317 Xi
28] 0.975707266
29| 0.806665242 1.71568418
- - - - - & - &
sduaial) (o) aa ) 6l (e cilabldia A 65 (7) JUa
;Q\ﬂ\ il @J‘,ﬂ\ Cro Onlad Cagun
Interval CDF

0.00<x<0.80 0.2
0.80<x<124 04
1.24<x<1.45 0.6
145.0<x<1.83 0.8
1.83<x<2.76 1.0

‘zease b LS bl Jaol s Excel (b Aaiia gl

E |

ai
(D3-D2)/(C3-C2)
(D4-D3)/(C4-C3)
(D5-D4)/(C5-C4)
( )
( )

D6-D5)/(C6-C5
D7-D6)/(C7-C6

(s M M SR PN
11

1 ) Jaal F1 aseall 2 Observations <
—IF(A2<=$C$3,8D$2+SES2*(A2- C$2),JF(A2<=8C$4,$D$3+SES3*(A2-83).IF(A2<=$CS$3,
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$D$4+SES4*(A2-C$4),IF(A2<=$C$6,$D$5+SE$5*(A2-$C$5),IF(A2<=$C$7,$D$6+SES6*(A2-

$C$6).2)))))
- - ARt .ot
A [Blc] D] E] F [ [ H] | I J I K I L
1 R i xi ai  Observations xi _ Frequency Cumulative % Relative Frequency Cumulative Relative Frequency
2 |07441831 0 0 4 1.723910337 0 0 .00% 0 0
3 |0.3686032 02 08 22 1.170925626 08 220 22.00% 0.22 0.22
4 104423353 04 1.24 1.05 1.28445204 1.24 193 41.30% 0.193 0413
5 ]0.273965 4 06 145 1.9 0962722251 145 185 59.80% 0.185 0.598
6 ]0438581 5 0.8 1.83 4.65 1.280510575 1.83 204 80.20% 0.204 0.802
7 ]0.012757 6 1 276 0.051026948 276 198 100.00% 0.198 1
8 | 0.446883 1.289226661 More 0 100.00%
_ 9 | 0.091891 0.367564928 SUM= 1000
10| 0.562212 1.410322581
11 0.692526 1.625799432 02
12 0.906095 2.32333964
13 0.267861 0.949294107 02
14 0.227241 0.859929807
15| 0.558184 1.406092715 018
16| 040849 1.248914762
1710417493 1.25836787 01
18] 0.942625 249320719
19| 051503 1.360781884 -
20| 0.441969 1.284067507
_21] 0.966399 2603755913 N
22| 0.264107 0.941035798
23| 0.89816 2.286442763
24| 0493881 1.338575091 12
25| 0474319 1.318034608
26| 0.946318 251037843 ;
27| 0.64156 1.628964202
_28| 0.668966 1.581034883
29| 0.407056 1.247408673 08
30| 0.7528 1.740320139
31| 047264 1.316272164
32 0.230842 0.867852412 06
.33 0.136204 0.544816431
34| 0.580706 1.429741508
35 0.163213 0.652851955 04
36| 0.973785 2.638098392
37| 0.449385 1.291854305 .
38| 0.056185 0.224738304
39 0.368694 1171127049
40| 0.830775 1.973103122 0
41 0.350871 1.131916868
- A N B s - . . .. e .
LALA\SU:\AJLMJ\ ugjt.bd\@aw\ u;\;.ql_i‘).\!\glnc @:‘SC)‘“"U)“}
- s » .o - - o« o - ES
.Mg\wwﬁﬁ@\}@u‘yd\ﬂ&u\(ﬁd\
1.2
1 2.76,1.0)
08 -
0.6
0.4 - (1.24,0.40)
02 1
0 T T T 1
0 0.5 1 1.5 2 25 3
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Linear bl JuSiuy) aiins Jplell paidl 8 G ilaie ciaalie A5 S
5 (%,2)=(0,0) Oiball Gu &8 AV ¢ il dad aa 5 SB Interpolation

PEY || & A (x,y) S Lildlas) o<l (xz,y2)=(0.8,0.2)

x=x1+(y—yl)(x2_le

Yo =N

ou y=0.18 CuilS 1) DAiad

x= O+(O.l8—0)(%) ==0.72

OBy <R<y,, S I3 R e an st oSl s e Claalie Al g5 Sl
X:x,+(R—y,)(—x’+l_x’j
Yisn =i
M 0.6<R<0.8 &l R=0.71 <ilS 5l Nidd

1.83-1.45

X:1.45+(0.71—0.6)( XY

j:1.659

Ll 4 pay R~U(01) 00 aly Al ol (80 ey ISag
o elhdl el Al ki (x,.»,),i=12,..., Number of Classes of CDF
CalaaLiall

Gd) 58 (e i 10 Ligy Ay 1yl

: Direct Transformation (2shl) a5 6ill pdiall Jygatl) 48y )

adlall 3,k% o) G sn (eulll) ekl &) 5l e lalie 2l il a5l 58 i el Cogas
Ayl

e Ofaalia et A0 fuall R ~U(0,1) 5 R~U(0,1) O siic (pad, b

Z~N(0.1) Hsde i

Z,=(2n Rl)l/2 cos(27zR,)
Z,=(-2tnR)" sin(27R,)

X=p+oz Ll g X~N(,u,0'2) sl
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1 A b

) LS Ua Lgdaad (K hae Sl gdie jiie e Glaalia al gl 3kl e 500 @llia
s pbire B dsa e Jlsde i e laalial clalgd) (e S GY Lebaad o LY
o3 585 A g pall 5 Basall Alle a s il Cllaien gl iy Cillead) Cigayg clas¥) el s
RS I S Gkl G o LS ofalll e A J8 e W)
oailly Jsdll 44,k Convolution Method <alaly) 43,k Jie slSlall
4alll o« Unefficient deld e 5k & Acceptance-Rejection Method
Led Gk Al 135 dae )l 52l

. Excel alaaiudy X ~ N(160,9) (e 328 1000
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;u.nd\.ul\ dmé.“

: Input Modeling <Saaall dada

) Aleall ol shaall ) e 8 5 eOAA Jalad s Aaiad Al 50y o 585 g Jucadl 3
BSlaall ol G jlaill adde (5 5a Cagu (53 23 saill oLid 34

iy § 5l 25 Aadad o)yl Alail) (e e 340 5 avenal Jadil A Jalat g dada
13) Baaliall clilall ey plt Cllay 8 Gaadai g allaill sl 3 oSa 3 dllaiay)
Sensitivity Analysis dasbus (s o) ya) 40lSa) ga 4y paill Clay 5 53 3230 celly (Sl
Glaalid) e slaby okl s dla) (e S o (gl L a3 1Y) (81 olaill
alaaic) Allall o3a 4 (Say 438 Goodness of Fit Tests carbill (pea < jliia) Slisg
pUaill Jidh LY Staal A jaill iy 5 53 alasin Jamdy Gfialal) (mny gy jaill iy 5 )
Ay Cligel) Caven 13) Al 5 Juzadl sl

sps Al 5ok Ay Jady £ smge 18 OY il 305 apenal ) kY Cage
Lad aa o adl il 138 8 it Cogs cebaal) ale (paa 3 ALlS 80la § guia e
el o 4 psh O 2Y Slleall Cugay B8 5 e gl ) Leiblas Cudl 2855 jala Cilaalie
Adle 4l (5 )5 i panadd gl s cuulall g claall s Cllead) oy C¥lae (A (pacadlic
&b Opaadidl aaf @ dll 8 05 o and D galiaid) allail) (IS 136 saal) AUl
( iy
sl ldiall (o A )il Ao jadl)
Ay lgle Gabiy Culie a5 Sl (& Lo a s S5ha Jol O Glaline Ll culS 1)
Sy @llig oyl S8 e Goell Lide iy asis of U Sy cqisil) allae iy
ALl A ) ke ey 635 Histogram ol S aliaall 5 ) S8 a5
i i (e Claalind Adlaaly) UK Al ) Jiadie e (pe Cilaalial Zallaiay)
1 HAS g ) Sl a5l oLy o 5

e aae 3 A gldie <l i ) Colaaliiall Jlase and (1

Yl el il oda Jia (2

B8 JS (A il S e (3

Al ) S Sy IS sl ) gl s and (4
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By JS) daatl) @l ) Sl syl (5

Ay ye ol ) calS 13 el lial) i) e g &) aan o adieg <l il axe
ARG s gy Sl UG8 Gl g e e s o)) SE @il o AL
6 S w5l 6 5,88 5 as A il ) € 1) Ll sl 5 585 () abuali
O Al Alaal Ay i sacl iy Clalial sgar )y Jualdlll LIS GES gau
JEdl laaliad) aaad _xn il 3l ol <l i) aae 330 g8 55 Sl g ddaus gidl)
SIS a5l JSa el il sae i e )

de NS a el JS4 o lidl) ase 0 2 (e

Alaiall Claliaall g ) Sl a6l IS8 e clidl) sae i s A JISaY)

A | B [ c ] D | E | F | G | H

1 |Observations Samle Size= 1000 Sqrt. Sample Size= 31.6227766 Obs. Bin Obs. Bin Frequency
2 0.61317 Max Obs= 1.36356 Recommended # of Intervals= 31 0.01514 0.01514 1
3| 033262 MinObs=  0.01514 Range/RI= 0.043497419 0.363119356 0.363119355 399
4 | 0.85406 Range= 1.34842 0.71109871  0.71109871 457
5 061848 1.059078065 1.059078065 127
6 0.152 1407057419 1.407057419 16
T | 049666

] 040853 f
s 014054 Histogram
10 0.28521
11 053375 500

12 047151
13| 009767 450 +

14 05923
5| o03dads 400 -+
16 0.26851 350 |
17 072339

18 038318 > 1
19| 101882 g %0
20| 012287 S 250+
21| 013367 g
22 037159 i 200 +
23 023127
24 072544 150 +

25 0.79979
26| 009564 100 +

27 059491
28 085315 50
29 0.15283 o —
30 0.23585

31 0.65001 Obs. Bin
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A | B D F G | H

1 |Observations Samle Size= 1000 Sqrt. Sample Size= 31.6227766 Obs. Bin Obs. Bin | Frequency
2 0.61317 Max Obs= 1.36356 Recommended # of Intervals= 0.01514 0.01514 1
3 0.33262 Min Obs= 0.01514 Range/RI= 0.043497419 0.145632258 0.145632258 77
4 | 0.85406 Range= 0276124516 0.276124516 188
5 061848 0406616774 0.406616774 209
6 0.152 0537109032 0.537109032 193
o 049666 0.66760129 0.66760129 158
8 040853 0.798093548 0.798093548 88
9 0.14054 0928585806 0.928585806 48
10 0.28521 1.059078065 1.059078065 22
A1 053375 1.189570323 1.189570323 13
12 047151 1.320062581 1.320062581 2
13 0.09767 1450554839 1.450554839 1
14 0.5923

15 0.34848 :
6| 026851 Histogram
17| 072339
18| 038318 250 &
19 101552
20|  0.12287
21| 0.13367 200 +
22| 037159
23| 023127 >
24| 0.72544 c 150 +
25 0.79979 g

26 0.09564 o
27| 059491 L 100 +
28| 085315 w

29 0.15283
30| 0.23585 50 T
31| 065001
32| 067163 0
33| 017146
34| 0.20204 Obs. Bin

35 0.76518

A I B D F G I H I

1 _|Observations Samle Size= 1000 Sqrt. Sample Size= 31.6227766 Obs. Bin Obs. Bin Frequency
2| 0.61317 Max Obs= 1.36356 Recommended # of Intervals= 0.01514 0.01514 1
3 0.33262 Min Obs= 0.01514 Range/RI= 0.043497419 0.058637419 0.058637419 13
4 0.85406 Range= 0.102134839 0.102134839 22
5 0.61848 0.145632258 0.145632258 42
6 | 0.152 0.189129677 0.189129677 56
7 0.49666 0.232627097 0.232627097 67
.8 0.40853 . 0276124516 0.276124516 65
29 | 0.14054 Histogram 0.319621935 0.319621935 60
10 0.28521 0.363119355 0.363119355 74
11 0.53375 90 0406616774 0.406616774 75
12 0.47151 0450114194 0.450114194 61
13 0.09767 80 1 _ 0493611613 0.493611613 7
14 05923 [ 0537109032 0.537109032 55
15 0.34848 707 0580606452 0.580606452 59
16 0.26851 60 4 . 0.624103871 0.624103871 54
A7 0.72339 > 0.66760129 0.66760129 45
18 0.38318 § 50 0.71109871  0.71109871 31
19 1.01652 E3 0.754596129 0.754596129 30
20 0.12287 3 40 1 0798093548 0.798093548 27
21 0.13367 - 30 0.841590968 0.841590968 17
22 0.37159 0.885088387 0.885088387 20
23| 0.23127 20 1 0.928585806 0.928585806 11
24| 0.72544 0.972083226 0.972083226 9
25 0.79979 10 4 1.015580645 1.015580645 11
26 | 0.09564 1.059078065 1.059078065 2
27 0.59491 0 1.102575484 1.102575484 8
28 0.85315 Obs. Bin 1.146072903 1.146072903 2
29 0.15283 1.189570323 1.189570323 3
30 0.23585 1.233067742 1.233067742 1
31 0.65001 1.276565161 1.276565161 1
32 0.67163 1.320062581 1.320062581 0
33 0.17146 1.36356 1.36356 1

Aleasiall cilalaall 5 ) Sl a5l IS8 e el il s
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A [ B [c ] b ] E [
1 [Obseravions Samle Size= 1000 Obs. Bin| Obs. Bin  Frequency
L2 | 4 Max Obs= 9 0 0 149
| 3 | 2 Min Obs= 0 1 1 257
| 4 | 1 2 2 279
|5 | 2 3 3 170
| 6 | 2 4 4 a7
L7 | 1 5 5 35
| 8 | 3 6 6 8
| 9 | 3 7 7 4
| 10 | 3 8 8 0
|11 1 9 9 1
12 3
13 2 Histogram
14| 2
15| 2
16 1
117 | 0
18 2
19 2|
120 2| 3
121 0| §
| 22] 0| =
| 23| 1
| 24| 2
25| 3
= L .
E 3 QObs. Bin
28 1
29| 0

il LSad) ol culS 1) dala ol aae JSLie e Y Alaiidl culaalill

AL Joaisdl )y

slaaldiall e anjgil) Ll g Ao b )

g AR Ll m )il J85 e Aaaal) o paill ) g ) Sl il J5 A e Sy
Gl s JLid) s (sl S a5 ) Claaliall e el a8l Gk & e
S8 e LA 5l Gasinen — Cagpsa gl S LA) Jle ) LYY aal Adal 5y

aal ey paaliall L) e sale gaki 3l Ayl A0Laia ) Cilay sl e ) llia
AU Laladin) e ST 5 Calay 5 63 038

Ja)&éc :\J}\AA n @C\A.L\\ Gl e 22e C&u}; : Binomial Q:IJAJ‘ AR L] (]
Jaadidll L;:‘\J‘:"“ dall () s d\.aﬁ;‘}{\ ot Ll g aAlfine Y glaall (68 )
P d@uﬁ;}(\m&“ o il 1)) cpasd) Gl @Jjﬁd X

n n-x
(1= =0,1,2,...n; 0<p<lI —1.2...
P(X:x):p(x): [xjp( p) > x=0,12,....m; O<p< , n=124

0, otherwise
Gl g (e sia) Aad g dad Al g, p (A @5 allas

E(X)=np, V(X)=np(1-p)
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o 4J ABS Alls U<

Binomial pmf

0.3

0.25

0.2 1

0.15

0.1 H— 1

0.05 F— 1

i) sl Jadiy ; Negative Binomial lbud) cpasd) &id a3 (2

Jpanll A huall &Y glaall 2ae 7348 5 4als AaS Geometric Distribution

Jemiial) 5l il o) sy (ko1 otih wsll ) plad g e e
oA 4 Allaia ) ALK A calS 13 ALl sl il w54l

x+k-1

p(x)= E x

0, otherwise

Lt il 5 wdsil) £, p (A @5l allas

jp" (I-p). x=01.;0<p<Lk=12,..

Negative Binomial pmf with k=5

0.25 1

0.2

0.5 —

0.05 A
0 H n rl n

k=1 Lae wa@\@)ﬂ\@@)}ﬂ\ 1 (pe dals AlsS
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1- , =0,1,..;0<p<l1
p(x):{p( P) X . p
, otherwise

Geometric pmf

0.8

06 1+—

0.5 +—

041

0.3 +—

0.2 +— M

0.1 +—

dia )by b s WJ\ el Ealaal) ae G.J“".‘U : Poisson Ogels a8 (3
Oslsr @osiad X Jeadiadl ) glall puiall of iy A4 AlSa dasd ol 240
(et 4 ALy Al Ally cils 1)

Laa (plill g a8 5ill ¢ >0 9 a5l alae

Sl JS gl Al dlaiay) ABSY Al

Poisson pmf

03

025

0.2

0.5

0.1+

H 1.

Glalend ¢ seaaS b lie] (e dlee )55 z2abs : Normal (bl 2568 (4
g g paiay ) ALY & sene 8 8 sl peal Gl a3l Siad 2 5
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\J\wL@JJBU X Jaidl é\\yﬂd\ eda) o) J 58 }J\,}u@..aﬂé‘)ﬁud\
GAMULAE;Y\ 48l ally el

1
gy )2 5
e ?° ,—0<X<w;—0< <o, o >0

f(x) B 270’

E(X)=p, V(X)=0" sy —o<pu<m, g’ >0 L zisaill allas
=0, o7 =1 058 lavie bl aphall a5l oo Aials Alls
S Ll 4l Adlaiay) AU Al

N

0.0045

0.004 /\
0.0035

0.003

0.0025

7\
- . <

0.0005

alie) (Ko e a)58 ziabs ; Lognormal (<58 ol bl 2568 (5

deola s ol S Lavie L) (go 2l Jiee Db i o ililea] Cie L€

cos Al Y deaiall Gl pdall il o) s i) e e e Joaall (e
oo Al BalLaa ) AU Al S 1Y) e o) ek

1 2
1 —ﬁ(logx—y)

f(x)=——=e ,x>0;u>0,0°>0

Q;\L.ﬂjéﬂd‘,c ;U>O>O-2>O mcd}a.\.“(s.“.gn

u+—c? 2(/.z+o'2) e(2,u+o*2)

(JSED L Al Adlaay) 486 ddla
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Lognormal

0.7
06 A
0.5 \
04 \
0.3

o \

el ol Jsi Alie ilaal o 43e i #3345 : Exponential ¥ 2363 (6
A w5l Ala g dllaia ) QLK) Al il 13 ol @y Al ¥ Jeaiall ) gidall
Laa

e ™, x>0, A>0

0, otherwise

f(x)Z{

P 3 0, x<0
(x)— l—e™, x>0

Gligadgidlyc 150 9o m)sil alae

1 1
E(X)=—. V(X)=—%
IS Ld A AdlLaia Yl 28BS A
Exponential

25
2

1.5 4
1

0.5
0

Al e Jlsde piie o) zleb la e @) 25 Gamma W a5 (7
Aoy dllainy) GBS Al cilS 1) Wa ms 4y deaiall i pdall paial
Laa 4l @Jﬂ\
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0, otherwise
F(x)- j ﬂ@r Y e P dr, x>0
x
0, otherwise

OB a2 (5SS Ladie Al 8 Lls Ay aud F(ﬂ)Zwaﬂ_le_xdx adlal
- 0
Gy adgiddye £50,0>0 @ @il ae e T(B)=(B-1)!

I
i
IS8 L] 4l Alaia ) RSN Al gl Adlals ieal) e a5l Aad 3] (Sa

E(X)=. V(¥)=

Gamma

\

\
\‘R

4 ) asane lgde e 5zl las e s s : Beta Un g (8
Ay calS 1Y) Wy andsi Al X daalall A glial) aatiall (4306 Liny LWle agaa
PRV R I PERYRIE N

1
F(x)={B(@p)”

0, otherwise

“(1-x)", 0<x<ly @, f=12,

sa ¢ gosl dlas damiasdngs g5 o o8 B(a, ﬂ)_% aal

Laa ol g 2853l ¢ 3

E(X)=

a+ﬂ “(a+ Y (atpr)

122



oy [0,1] o Lellae a5 (S LS i ALl il e sl A 3) (e
KN Ll 4l Allaia ) AEU Al 5 culiy

Beta

0.06
0.05

0.04 \
0.03 \
0.02 \

0.01

Lo JS Clilee 232l & saneS Lo jliie ) (Say e #iabys : Erlang 7)) a3 68 (9
Gom k Aaoall 0o @) s A ) dealall gl i) ) 5 4l
(ot A ALy QUK Al calS ) k=1,2,..

ko
S (x) =1 (k=1)!

0, otherwise

(k6x) " e, x>0k =1,2,...0>0

&Y @it O (13 é Lo giay o) iy @58 8 (8 =1 Leaie o)) LaaY

Al sliall Sl paiall G kg seae o Bk g (Slsde il e s s lde) (Sa
Ol @dsills 0 5k Led @) @8 Al ond @5 Leie 2l 5 JS Al Alid])

1

S L Al Adlaa) Q0 Ay £ (X) = - L
ko

1
—, V(X Laa
o V()
Erlang

0.6

0.5

o // \\_
A8 el J Gaany s (3 a0l e 3 z ek s :Weibull du 22568 (10
osidall CanSill Jlea Jlaahy s (3 jadual) (e 1) S8ed Time-to-failure
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A 55 Al g Adlaia ) AESH Al cilS 1Y) Jys adsi Al Y Juaiall i) sl

Laa
g1 (x=vY
f(x)= gtx;vj e("‘j , x>v;—o<v<o,a>0,>0
0, otherwise
0, x<v
F)=1 " oy
l—e %7, x2v

bl ales >0 5 Location Parameter OSal) alaa —oo <y <o 4330 allaal)
Led cplill g a8 58l) | Shape Parameter JS&)) al=e >0 5 Scale Parameter

SRS IR R REME R

oA A AdlaiaY) AES Al

Weibull

18
16
14
12
1
0.8
0.6
0.4

0.2

Discrete or Continuous Jw=aiiall gl Juaial (g goaiall 2z i) (11
Jlaial) i Lgd ASaall 2l azen o)) 3 il U pae #3445 : Uniform
A1 5 allaia ) ASESI Al S 13 g i a4l Y Juaiall ) sall uiial
Laa 4l @J}J\

1
f(x)=3b-a’
0,

a<x<b;-w<a<b<ow

otherwise
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b—a
1, x>b

a+b (b_a)2 . hﬂ o - P
E(X)=— V(X)="mr = e okl sl b 5 a 2 @5 s

Juaiiall s Jmiall (5 sbosiall o 550l Aullaia ) ZEESH Al

Uniform

0.8

06

0.4

0.2

Jomiial) (5 sbusiall o35l Adlaian ) AL s

aill e e cajai¥ clle #labg ; Triangular oAbl a6l (12
Ay deaidl gdall il (Jsiall) Ggas SV dailll g 5,805 5l
Laa 4l a3 il Al g llaia ) ASESH Al ilS 13 (g slasia @ ) 53

2(x—a)
(b-a)(c—a)
f(x)= M b<x<c

(c—b)(c—a)’

0, otherwise

a<x<b
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0, x<a
ﬂ a<x<b
F(x)= (b—a)(c—az)
P Glak) HE P
(c—b)(c—a)’
1, x>c

el 5 x lsdall il ded B Jin —co<a<oo @)sill allas
Jiv —w<e<o ardl 5 X Alglall il dad S Sl —c0<b<oo
Lt ol adsil) g<p<e Cum X (gl jpaiall Ugas SV dagdll

E(X):%b*c,m():%( 2+b2+c2)+g(ab+ac+bc)
L oo 4] A4S s (<5
Triangular
O-.5
0:3 / /\\
0.1
dranall Gl Galh e Alaall 3ale) ; Empirical (il aq sl (13

Al aad U i 8y calaaliall e gahiy 55k an )58 Y Ledie dale addiug g
AL J gl 8 4da

: Parameters Estimation al\aall jsaid
Ady pall Ailian ) 3,010 a5l 13 allae iy o 6 = yie a8 Sle o il ey
Al iy g8 Al 3l a3 (S8 e il aa s sUaaal) cilaaliall pad
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ey} Wl et Gy X st e (e g Lganas Al

s Al

8 b gial) o 4y ) S5 8 drase bl

scilan ) gil) G da i) cl Akl lan

allaall i A Sl il 5 Lgeallnn 5 Aagall a5 5l mns s ) J gasl

Distribution Parameters Suggested Estimators
Poisson a a=x
. ~ 1
Exponential A A=—
X
Gamma B.0 B=0.105+0.504 11
tnx =" Inx,
P
A: l
X
Uniform b b= n—HMax(x)
n
on (0,b)
Normal u,o’ L=X,6"=s"
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Weibull

withv =0

a.fp

nis
PR g CR)
R o
o=t S T

: Goodness of Fit Tests (gl 33sa gl cpwa il Ll

: Quantile-Quantile Plots <ay Jl-claw )l cila gy 2Y )

gl O F(x)=P(X <x).—co<x<oo oS5 g Albal Jlsde yuie X OIS 13)

S F(p)=P(X<y)=q. 0<g<] dum p dadll 0 ¥ Jlgdall juidl 4
X Gedie {3 xx,) 0SSy = F(g) Ol qostie o815 a5l

Can {3 Vg V| SN 32 0S5 S ) (e Ll i 1(1) 55kl

DS a5 j=n g e Jag j=1 o) il oSl Yy S Vo) S-SV

OCENPNIWORrOROO

e (%j sl 1(2) 5 5hal

_F_lij—nO.sj 2y el i(3) 5hal

O it L Ly 55 pepman | e 4l affiese o Ly 5 il ans )1 IS 13 (4) 5 ghaal)

F(x) @)l ade @by

Excel aladiul: Quantile-Quantile Plots <t J-Cilas ,) cila ga

20692
58793
21450
41281
31682
29661
21539
33858
09976
18708
97769
41334
67564

NogRARNOORNEO

. 39297

49500
44013
92938
15600
91988
58200
09586
20245
09669
00697

. 39858

92840

PPRORNMOOIORNOR

05554
44567
55631
59807
33593
20755
59653
13079
76867
99443
99720
01247
08498

opNOOORGOWIINA

02 Jaws glay o) 258 (e (A0 AN ol Liial) Gl iy

. 30203

49832
17293
51228
22544
50522
90866
45222
06469
50055
48196

. 09068
. 33031

couocoukrorNNE

. 19646

00545
47376
14820
55138
09509
18077
58391
53511
33081
23273
33408

RPOOOQUIWROORE

. 09374 4.37080 0.89192
97417 1.28729 0.75789
16207 2.91489 1.37260
67742 1.34904 0.94249
34901 5.42604 2.39745
61865 5.78524 3.28936
66158 3.23956 0.83093
37610 6.51468 0.73263
67374 2.25422 1.53591
59829 1.35675 1.38920
01717 1.95070 1.45426

. 41298 0.42152 0.76330

AEeY) 13 aain ) dpzasil - (f a pdial
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: Excel (e daia 3 Jul Jaaf :dal)

A B C D
1 X Y j F inverse
2 0.20692 0.01717 1 =(-1/2)"LN(1-((C2-0.5)/100))
3 [0.39297 0.06469 2 =(-1/2)"LN({1-({C3-0.5)/100))
4 11.05554 0.13079 3 =(-1/2)"LN(1-((C4-0.5)/100))
5 4.30203 0.156 4 =(-1/2)"LN(1-({C5-0.5)/100))
6 (1.19646 0.16207 5 =(-1/2)"LN(1-((C6-0.5)/100))
7 [1.09374 0.20692 6 =(-1/2)"LN({1-((C7-0.5)/100))
8 4.3708 0.22544 7 =(-1/2)"LN(1-((C8-0.5)/100))
9 0.89192 0.23273 8 =(-1/2)"LN({1-({C9-0.5)/100))
10 0.58793 0.29661 9 =(-1/2)"LN({1-((C10-0.5)/100))
11 11.495 0.33031 10 =(-1/2)*"LN{1-({C11-0.5)/100))
;Q\ﬂ\ (‘““J“ C‘:u-"ﬁ
A [ B [ ¢ | o [ E [ F [ & [ H [ 1 [ 4 ]
1| X Y j F inverse
2| 020892 0.01717 1/ 0.002506
'3 | 039297 0.06469 2 0.007557 a-q Plot
4| 105554 0.13079 3 0.012659 .
"5 | 430203  0.156 4 0.017814
"6 | 1.19846 0.16207 5 0.023022 s 1
7 | 1.00374 0.20692 6 0.028285
8| 43708 0.22544 7 0.033604 , l
9 | 089192 0.23273 8 0.038981
10| 058793 0.29661 9 0.044416 : //
2 oasser 0o if oossaes s
M4l 00645 Davet| 13 0086708 e
15| 1.97417 0.39207 14| 0.072513 na
16| 1.28729 0.39858 15 0.078327
17| 075789 0.41281 16 0.084209 o 1 ; : : : : i
18| 1.2145 042152 17 0.090162 _
19| 244013  0.44567 18 0.096186 o
20| 255631 045222 19 0.102284
o) @5 e Oy 8 claliadl (o g-q ans e el s
sl Guki sy i ljie 43 3V saddl) Gl e sy Slial) 1 dkadl

Al e gy
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Chi-square Goodness of Fit (&Uaill 3asad oS aupe LIS LG

: Test
e go AU Ll e de gane ol Rpa i) ity Gkl Sasal 1S @ se s
S e 35 o e
H, : X is distributed with F (x)
H, : X is not distributed with F (x)

2 - (OI_EI)Z
D

i=1 i
Al a8 Al Olhaliadl e 0 Cus -] s Al on glS e s Wl o5
s iall sl e o puane A3 adi 3 s s3) CilaLiall e @l siall 22l £
Chi-square Goodness of Fit Test (&Uaill 3agal oS agja LAd)

: Excel alaaiul

3Lu}3mu)u\y@)}3@u\ﬁﬁuw4_ﬂ\ﬂ\ Claalid)
3 3 3 1 6 6 4 2 3 1 1 3 1 3 2 0 3 2
3 3 3 6 4 2 2 3 2 2 4 4 0 1 5 1 3 4
1 9 7 2 2 1 1 1 6 1 5 1 1 2 5 2 3 3
3 2 2 4 2 3 5 1 3 2 4 8 2 3 3 5 2 2
4 3 2 3 4 1 3 3 6 5 6 3 2 5 6 6 3 5
2 4 5 1 6 2 3 2 4 2
3LuMOy\ﬁ@Jy@Q\Mw\@LHbAﬁP\

:Jall

E =nxP(X=x),x,=0,12,..
O x, =0 daxdl Dliad
0

E,=100x P(X =0)=100x ¢
0!
Excel 4aia & L"gt_"d\ Jaaf 13 Clual
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A ] B [ c [ D | E [ F
L[ X Value CumulativeFrequency MIN Observed Frequency Expected Frequency
12 |3 =FREQUENCY(A:A,B2) =MIN(A:A) =C2 =100"(((3)"B2)"EXP(-3))/FACT(B2)
13 |3 1 =FREQUENCY(A:A,B3) MAX =C3-C2 =100"(((3)"B3)"EXP(-3))/FACT(B3)
| 4 |3 2 =FREQUENCY(A:A,B4) =MAX(A:A) =C4-C3 =100*(((3)"B4)*'EXP(-3))/FACT(B4)
| 5 |1 3 =FREQUENCY(A:A,B5) =C5-C4 =100*(((3)"B5)*EXP(-3))/FACT(B5)
| 6 |6 4 =FREQUENCY(A:A,B6) =C6-Cbh =100"(((3)"B6)"'EXP(-3))/FACT(B6)
| 7 |6 5 =FREQUENCY(A:A,B7) =C7-C6 =100"(((3)"B7)"EXP(-3))/FACT(BT)
| 8 |4 6 =FREQUENCY(A:A,B8) =C8-C7 =100*(((3)"B8)*'EXP(-3))/FACT(B8)
| 9 |2 7 =FREQUENCY(A:A,B9) =C9-C8 =100*(((3)"B9)*EXP(-3))/FACT(B9)
1103 8 =FREQUENCY(A:A,B10) =C10-C9 =100"(((3)*B10)*EXP(-3))/FACT(B10)
1111 9 =FREQUENCY(A:A,B11) =C11-C10 =100*(((3)"B11)*EXP(-3))/FACT(B11)
1121
G | H | [ | J
1 |=CHITEST(E2:E11,F2:F11)
2 |0.05 =CHIINV(G2,8) =(E2-F2)"(E2-F2)/F2
3 =(E3-F3)"(E3-F3)/F3
4 =(E4-F4)"(E4-F4)/F4
5 =(E5-F5)"(E5-F5)/F5
6 =(E6-F6)"(E6-F6)/F6
7 =(E7-F7)(E7-F7)/F7
8 =(E8-F8)"(ES-F8)/F8
9 |=SUM(E8:E11) =SUM(F8:F11) =(G9-H9)"{G9-H9)/H9
10
11 =SUM(12:19) =CHIDIST(111,7)
12
-aalul) a..\ﬂ\ iia
A B | C [ D ] E [ F [ T H ] I [0 7
1 x  Value CumulativeFrequency MIN Observed Frequency Expected Frequency 0.317629
| 2 | 3 0 2 0 2 4.978706837 0.05 1550731 1.782128314
| 3 | 3 1 18 MAX 16 14.93612051 0.075778685
| 4 3 2 42 9 24 22.40418077 0.113668027
| 5 | 1 3 68 26 22.40418077 0.577120677
| 6 | 6 4 79 11 16.80313557 2.004172516
| 7 6 5 88 9 10.08188134 0.116096114
| 8 | 4 6 97 9 5.040940672 3.109370211
| 9 | 2 7 98 1 2.160403145 12 8.281545 1.669604408
|10 3 8 99 1 0.810151179
|11 1 9 100 1 0.270050393 944793895 0.222075
12 1
3] 3

(O3 aiS Qllall & )l

0585 O Y L Bsise @l o duand (Sy ddmaall @l LAY e S o ye L)
5 e Jil daBgie af agay Al 805 o ST Aad el pll gen (95S55 S Aiall aas
DR (e sl Cagi panaysasal S LER) e 8 slaell N a8 pe il 028 g
5 iea Aie daa¥ sy 43 LS Adfiga ST 5 1S w s

K-S Goodness of (&:Maill a5 Cigd ppaw i) 92 gal o€ LA oLl
: Fit Test

il F(x):P(XSx),—oo<x<oo S s :\J\Jd‘;j\}io B SV G LR

A8l daad @,3);33\ gASUﬂ\ @J}.J\ Al ol {xl,xz,...,xn} @)}ﬂ\ 1 e due Ll
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n

x(l) < x(z) <..< x(n)

n

x(k) Sx<x(

(v)= number of x,,X,,....,X, <X

x<x(

xe(

L X(1y> X(2)2++5 X ()

1)

k+1)°

n)

dS.SJ\ LAC XpsXgseuns X, Silaa i) LLL\SJ \Jl}

k=12,...n

ban ) s F(x) oS gl (e (6 Aiall Gl A 3l yiias Sl

0,

k

S (x)=1%
()14
1,
D:max|F(x)—

S, (x)

L =0.05 4 gine 5 sind Al 1 36/n ae Blas) O 5 >35 il

K-S Goodness of Fit (&aill 839l (gl praw g 92 gal oS LII)

: Excel a)3diuls Test

o =0.05 die dua dll sda i b b a5 58 (e AU Culaalial) ol adiay
Az sall fuall pe U (KGN G e ge sa LS Claaliiall Jas

A [ B [ c] D | E [ F [ G [ H
L1 ] X Ordered x Order S F S-F abs(S-F) D
| 2 |-0.300232159133884 -2.57758074440062 0 =C2/100 =NORMDIST(B2,0,1,TRUE) =D2-E2 =ABS(F2) =MAX(G:G)
| 3 |-1.27768316815491 -2.183568763959258 1 =C3/100 =NORMDIST(B3,0,1,TRUE)  =D3-E3 =ABS(F3) 1.36/SQRT(100)
| 4 |0.244257307713269  -2.1179312170716 2 =C4/100 =NORMDIST(B4,0,1,TRUE)  =D4-E4 =ABS(F4) =1.36/10
| 5 |1.27647354020155 -1.84691089089028 3 =C5/100 =NORMDIST(B5,0,1,TRUE)  =D5-E5 =ABS(F5)
| 6 |1.19835021905601 -1.77480615093372 4 =C6/100 =NORMDIST(B6,0,1,TRUE)  =D6-E6 =ABS(F6)
| 7 |1.73313310369849 -1.74248270923271 5 =C7/100 =NORMDIST(B7,0,1,TRUE)  =D7-E7 =ABS(F7)
| 8 |-2.18358763959258 -1.69043232745025 6 =C8/100 =NORMDIST(B8,0,1,TRUE) =D8-E8 =ABS(F8)
| 9 |-0.234181243286002 -1.61239768203814 7 =C9/100 =NORMDIST(B9,0,1,TRUE)  =D9-E9 =ABS(F9)
| 10 |1.09502252598759 -1.55889210873283 8 =C10/100 =NORMDIST(B10,0,1,TRUE) =D10-E10 =ABS(F10)
| 11 |-1.08670064946636 -1.52157099364558 9 =C11/100 =NORMDIST(B11,0,1,TRUE) =D11-E11  =ABS(F11)
| 12 |-0.690204160491703  -1.44418663694523 10 =C12/100 =NORMDIST(B12,0,1,TRUE) =D12-E12 =ABS(F12)
| 13 |-1.69043232745025 -1.37184997583972 11 =C131100 =NORMDIST(B13,0,1,TRUE) =D13-E13 =ABS(F13)
| 14 |-1.84691089089028 -1.27976363728521 12 =C14/100 =NORMDIST(B14,0,1,TRUE) =D14-E14 =ABS(F14)
| 16 |-0.977629497356247  -1.27768316815491 13 =C15/100 =NORMDIST(B15,0,1,TRUE) =D15-E15 =ABS(F15)
| 16 |-0.77350705396384 -1.20117874757852 14 =C16/100 =NORMDIST(B16,0,1,TRUE) =D18-E16 =ABS(F18)
| 17 |-2.1179312170716 -1.11573854155722 15 =C171100 =NORMDIST(B17,0,1,TRUE) =D17-E17 =ABS(F17)
| 18 |-0.667924871575087 -1.08670064946636 16 =C18/100 =NORMDIST(B18,0,1,TRUE) =D18-E18 =ABS(F18)
| 19 |-0.404047568736132  -1.06467506728019 17 =C19/1100 =NORMDIST(B19,0,1,TRUE) =D19-E19 =ABS(F19)
20 |0.134853053168627  -1.0269309314026 18 =C20/100 =NORMDIST(B20,0,1,TRUE) =D20-E20 =ABS(F20)

A il ) aa AL Aadeall (e i
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133

A | B [ c [ D] E F G H

1 X Ordered x Order, S F S-F abs(S-F) D

2 -0.300232159 -2.577580744 0 0 0.004974761 -0.004974761 0.004974761 0.067999897
3  -1.277683168 -2.18358764 1 001 0.01449623 -0.00449623 0.00449623 1.36/SQRT(100)
4 | 0.244257308 -2.117931217 2 0.02 0.017090386 0.002909614 0.002909614 0.136
B 1.27647354 -1.846910891 3 0.03 0.032379967 -0.002379967 0.002379967

B 1.198350219 -1.774806151 4 0.04 0.037964902 0.002035098 0.002035098

7 | 1.733133104 -1.742482709 5 0.05 0.040711966 0.009288034 0.009288034

8 -2.18358764 -1.690432327 6 0.06 0.045472609 0.014527391 0.014527391

9  -0.234181243 -1.612397682 7 0.07 0.053437708 0.016562292 0.016562292

10 1.095022526 -1.558892109 g 0.08 0.059510969 0.020489031 0.020489031

11 -1.086700649 -1.521570994 9 0.09 0.064058326 0.025941674 0.025941674

12 -0.69020416 -1.444186637 10 0.1 0.074343284 0.025656716 0.025656716

13 -1.690432327 -1.371849976 11 0.11  0.08505513  0.02494487 0.02494487

14 -1.846910891 -1.279763637 12 0.12 0.100314204 0.019685796 0.019685796

15 -0.977629497 -1.277683168 13 0.13 0.100680647 0.029319353 0.029319353

16 -0.773507054 -1.201178748 14 0.14 0.114840997 0.025159003 0.025159003

17 -2117931217 -1.115738542 15 0.15 0.132267079 0.017732921 0.017732921

18 -0.567924872 -1.086700649 16 0.16  0.1385846 00214154  0.0214154

19 -0.404047569 -1.054675067 17 0.17 0.145787005 0.024212995 0.024212995

20 0.134853053 -1.026930931 18 0.18 0.15222651  0.02777349 0.02777349
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SIMAN (SIMulation ANalysis) 3lSlaall 4ad aladiuly 3lSlal)

4,53 Ja)ly MODEL FRAME gisei bl (« SIMAN (0 JalSll z3gaill () Sy
EXPERIMENT FRAME

zisalll bl 8 <l jlally Al aca Glaadl ihidl GlaaY) Ciay zdsalll )
SM.MOD JbS MOD 4dbay) calal) oz s BLOCKS ) 58 (cansd

ralie gt &y i) ) & S jlall z3 el ol aY Ay paill Doy 8 Gag 1A i) U
SM.EXP JUsS EXP 4ilay) aldl Jasy y ELEMENTS

SIMAN &) ) & ghad

1- C:\SIMAN5S\MODEL.EXE EXAMPLE.MOD ====> EXAMPLE.M

2- CA\SIMANS\EXPMT.EXE EXAMPLE.EXP ====>EXAMPLE.E

3- C:\SIMANS\LINKER.EXE EXAMPLE.M EXAMPLE.E ====> EXAMPLE.P
4- C:\SIMANS\SIMAN.EXE EXAMPLE.P ====> EXAMPLE.OUT

Text File Text File
*MOD *EXP
MODEL EXPMT
Y Y
*M E

LINKER

SIMAN

*.ouT
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SIMAN 4 dadaill cibusd

O alre €255 ecliald cadad ¢l 3l Jie plail) A ol (Ll - ENTITIES <<l -
el

L 50 OIS AS ja a8 95 Cua U (3halia 1 QUEUES L sb -

(<l pa (Jlae (YY) Jie il Lgaadivg A HUaill ¢) 3al : RESOURCES o) 5 -

A gt

e dpadll g dils ) & 3 Jie IS IS Aals ad iy 0 ATTRIBUTES Cldas -
&) deadll

a5l axe o aldaill Alls Caal a8 Jiaiy 0 GLOBAL VARIABLES 4wle & jaia -
,éﬂ&;ﬁdh&&?\mm.?uahgg

: SIMAN 4al ) g8

: MODEL BLOCKS 7 3gaill ol 8
BEGIN, Model Listing, Model Name;

CREATE, Batch Size, Offset Time: Interval, Maximum
Batches; ( CREATE: EXPONENTIAL(4.4) )

ASSIGN: Variable or Attribute = Value: repeats;

QUEUE, Queue ID, Capacity, Balk Label;

SEIZE, Priority: Resource ID, Number of Units:repeats;
(SEIZE,3: Worker, 2; / SEIZE: Machine:Worker)

DELAY: Duration, Storage ID;

RELEASE: Resource ID, Quantity to Release: repeats;

COUNT : Counter ID, Counter Increment;

(COUNT: JobsDone; / COUNT: 7, BatchSize)
DISPOSE;

MARK (Attribute ID);

* A modifier that can be added to any block in the
model.

* It stores the time at which an entity
arrives at the block in an attribute of the

activating entity
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TALLY: Tally ID, Value;

* Tally ID: specifies the tally register to which
the observations are added (Tally’s name or
number defined in TALLIES)

* Value: specifies the value recorded at each
entity’s arrival at the block. It can be any
SIMAN defined or user defined variable or an
expression involving one or more variables

* Interval ( Attribute ID): To record the elapsed
time (TNOW — Attribute Value)

* Between: To Record the time between successive
arrivals to the block. (TNOW — Time of
Previous Arrival)

BRANCH, Max Number of Branches:
WITH, Probability, Label:
IF, Condition, Label:
ELSE, Label:
ALWAYS, Label;
(BRANCH, 2: ALWAYS, Repeat:
IF, TNOW < 4, Goj;)

: EXPERIMENT ELEMENTS é; il yalic

PROJECT, Title, Analyst Name,Date, Summary Report;

ATTRIBUTES: Number, Name (Index), Initial Values,
...repeats;
QUEUES: Number, Name, Ranking Criterion: repeats; {FIFO,
LIFO, LVF(A ID), HVF(A ID)}
RESOURCES: Number, Name, Capacity: repeats;
COUNTERS: Number, Name, Limit, Initialize Option, Output
File: repeats;
REPLICATE: Number of Replications, Beginning Time,
Replication Length, Initialize System,

Initialize Statistics, Warm-Up Period;
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DSTATS: Number, Expression, Name, Output File: repeats;
* To record statistics about time-dependent
variables
* For sequences of values persisting over a
period of time
* The statistics for the sequences of values are
weighed by the length of the period the wvalue
persist
TALLIES: Number, Name, Output File: repeats;
* To record statistics about observational data
* For sequences of values that are one-shot
(non-persistent)
* The statistics for the sequences are based on
equally weighed observations
VARIABLES: Number, Name (Index), Initial Values,
repeats;
STORAGES: Number, Name: repeats; (Associated with DELAY
block)
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The Single Machine Problem 32a) gl diSal) 4S5 ;] Jbia

IS dakad Joal J5Y) g il aiall (e (pleaiie (pe 5 E LY Bas) 5 AL e adiaidd
Fsad ans ooy o) (po ) 5 ASLAL Ade Jeell 363 4 L) glings 35 10
Aaail) iy (395 6 (IS daslite A oo 3 U1 g i) (o A Ul Jpem s (3o 352
AL e Jae (383 3 e

el 8 4 Lalil (S ll 5 & 55 S e pdailll aae 20a

Type 1 Arrivals

Out

/ Buffer Machine

Type 2 Arrivals

sl P CL.EJ\ -
Slaa o ProcessTime dakdll e Jaall (30 ) 5 JobTybe 4dk sl g o -
. Buffer 4l j« i Ua ) gidall -
A)9a A Al -
sdhiad) Gl
- CREATE arriving jobs.
-ASSIGN values to ProcessTime and JobType.
- QUEUE the jobs for machine in the Buffer
- SEIZE the machine.
- DELAY by ProcessTime.
- RELEASE the machine.

- COUNT the JobType completed.
- DISPOSE of the finished jobs.
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BEGIN;
;Single Machine job Shop

PROJECT, Single Machine, OR241;

ATTRIBUTES: 1, JobType:

2, ProcessTime;
RESOURCES: 1, Machine, capacity(1);
QUEUES: 1, Buffer;

COUNTERS: 1, Type 1 Job Count:
2, Type 2 Job Count;
REPLICATE, 1, 0, 480;

END;

BEGIN;

;Single machine job shop
;Attributes: JobType, ProcwssTime
;Resources: Machine

:Queue: Buffer

CREATE: 10; Create type 1 jobs
ASSIGN: JobType=1:
ProcessTime=4:
NEXT(process);
CREATE, 1, 5: 6;  Create type 2 jobs
ASSIGN: JobType=2:
ProcessTime=3;
processQUEUE, Buffer;
SEIZE, 1: machine, 1;
DELAY: ProcessTime;

139

SMLEXP :4 il cila

SM.MOD :7 3 saill il




RELEASE: machine;

COUNT: JobType;

DISPOSE;
END;

L o 55 Al 5 3 gl il A0S amy

1- C:\SIMAN5S\MODEL.EXE SM.MOD ====> SM.M
2- C\SIMANS\EXPMT.EXE SM.EXP ====> SM.E
3- C:\SIMANS\LINKER.EXE SM.M SM.E ====> SM.P
4- C:\SIMANS\SIMAN.EXE SM.P ====> SM.OUT

SMLOUT :<uly Al cila

SIMAN V - License #6666666

Systems Modeling Corporation

Summary for Replication 1 of 1

Project: Single Machine Run execution date :  7/28/2002
Analyst: OR241 Model revision date: 7/28/2002

Replication ended at time  : 480.0

COUNTERS

Identifier Count Limit

Type 1 Job Count 48 Infinite
Type 2 Job Count 79 Infinite

Execution time: 0.00 minutes.

Simulation run complete.
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: 2 Jbia

e 058 IV g sl e il Jgem gl il A3l () Cumy Gllaall 5l ghai g
e Jeadl) daadl) Gy (38 6 dass sy sl AN £ gil) e akailly 38y 10 s sl
438345 51.5 Ow gsbie Sl g sl B 6 52 (s sie Y1 g sl (Aadadl)

. Machine Utilization 43Sl d1llxd -]

Type 1 Arrivals
EXP(10)

sl 3 5 jlaiall adadl aae 2
il Uil b (3 jaiaall (pe 1 -3

ZsoA) ol dia)) 4

Buffer

Type 2 Arrivals
EXP(6)

BEGIN;
;Modified Single Machine job Shop

PROJECT, Single Machine, OR241;

ATTRIBUTES: JobType: ProcessTime:
RESOURCES: Machine;
QUEUES: Buffer;

COUNTERS: Type 1 Job Count:
Type 2 Job Count;
TALLIES: Flowtime:

ExitPeriod;
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Out

Machine
Type 1 PT
U(2,6)
Type 2 PT
U(1.5,4.5)

SM2.EXP :4 i) il

ArrTime;



DSTATS: NQ (Buffer), Queue Length:
NR (Machine), Machine Utilization:

REPLICATE, 1, 0, 480;

END;

SM2.MOD ;73 gall) ile

BEGIN;

;Modified Single machine job shop

CREATE: EXPO(10): MARK(ArrTime) ;
ASSIGN: JobType=1:
ProcessTime=UNIF (2, 6) :
NEXT (process) ;
CREATE, 1, 5: EXPO(6): MARK(ArrTime) ;
ASSIGN: JobType=2:
ProcessTime=UNIF(1.5,4.5);

process QUEUE, Buffer;
SEIZE: machine;
DELAY: ProcessTime;

RELEASE: machine;

TALLY: 1, INTERVAL (ArrTime) ;

TALLY: 2, BETWEEN;

COUNT: JobType;

DISPOSE;
END;

ol 55 Al 5 o3 gl il S amy

I- C:\SIMANS\MODEL.EXE SM2.MOD ====> SM2.M
2- CASIMANS\EXPMT.EXE SM2.EXP ====> SM2.E
3- C:\SIMANS\LINKER.EXE SM2.M SM2.E ====> SM2.P
4- C:\SIMANS\SIMAN.EXE SM2.P ====> SM2.0UT
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SM2.0UT :<iba i) cile

SIMAN V - License #6666666

Systems Modeling Corporation

Summary for Replication 1 of 1

Project: Single Machine Run execution date
7/29/2002

Analyst: OR241 Model revision date:
7/29/2002

Replication ended at time : 480.0

TALLY VARIABLES

Identifier Average Variation Minimum Maximum
Observations

Flowtime 7.6548 .56697 1.5939 18.865 116
ExitPeriod 4.1137 .61447 1.5089 18.021 115

DISCRETE-CHANGE VARIABLES

Identifier Average Variation Minimum Maximum Final
Value
Queue Length 1.0582 1.1846 .00000 5.0000 1.0000
Machine Utilization .80701 .48902 .00000 1.0000 1.0000
COUNTERS

Identifier Count Limit

Type 1 Job Count 43 Infinite

Type 2 Job Count 73 Infinite

Execution time: 0.00 minutes.

Simulation run complete.
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: 3 Jlia
: Two Job Types and Two Workstation Je& baaa g il gl (e (e o

Repair Reject
Depart
—_— | | | " | | | " Good
Buffer
Buffer Machine Y Inspector

elgdi) amy Baal 5 A4Sk Aol g Lale Jaall oy STl ) gn Hlaiss g JANT Lgapiiad 3 jal) adadl)
dbae die lpeand ol Cua 400 A8k ) el ol glb AL e piail) dlee
il 5 suall adadl) lgaiiad slay o Aunsiye ) syaS dnbiad) akill Ciial asil
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et lhadl kil deale Jex) slay

doat A Bl e (pe 5 a0 B8 9 o gy Ll £ 550 aaill Jgea ) e (00
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b )58 Al Lpapiad sl s S O3V g sl e pdail) e deally szl ()
il Jsandl 8 LS g3l 4 jlme i) ] 5 o siag

Regular Rework

Mean Std Mean Std
Type 1 5 2 4 1
Type 2 3 1 2 1

Zad gl £ o Augiiall adadll sae Jiaasis s 480 3l Sl 134 BSLas sa L
Allad s sitla JS sk e cilibian) et () Ll i A b pall ksl IS saal) SIS
b el 43 i 3 (a5 (il gl £ )53l (e g 5 OS) Gl Aullad Jaiy ) 3 sl

BEGIN;
PROJECT,
ATTRIBUTES:
VARIABLES:

RESOURCES:
STORAGES:
QUEUES:

COUNTERS:
TALLIES:
DSTATS:

REPLICATE,
END;

AUl

SM3.EXP :4u il cila

Two Job Types and Two Workstation, OR241;
Timeln: JobType: Status: Priority;

Mean(2,2), 5,3,
4,2:
Std(2,2), 2.1,
11;

Machine: Inspector;

InspTypel: InspType2;

MachineQ, LVF(Priority):

InspectQ, LVF(Priority);

Rejects;

Type 1 Time in Sys,: Type 2 Time in Sys;
NQ(MachineQ), Machine Queue:
NQ(InspectQ), Inspector Queue:

NR(Machine), Machine Utilization:
NR(Inspector), Inspector Utilization:
NSTO(InspTypel), Inspector Type 1 Utilization:
NSTO(InspType2), Inspector Type 2 Utilization;
1,0,480;
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SM3.MOD :73saill il

BEGIN;
CREATE: EXPO(9):
MARK(Timeln);
ASSIGN: JobType = DISC(0.3,1,1.0,2):
Status = 1:
Priority = JobType;
Merge QUEUE, MachineQ;
SEIZE: Machine;
DELAY: NORM(Mean(JobType,Status),
Std(JobType,Status));
RELEASE: Machine;
QUELUE, InspectQ;
SEIZE: Inspector;
DELAY: TRIA(5,8,10), JobType;
RELEASE: Inspector;
BRANCH, 1:
WITH, 0.8, Good:
WITH, 0.1, Reject:
WITH, 0.1, Repair;
Good TALLY: JobType, INT(TimelIn): DISPOSE;
Reject COUNT: Rejects: DISPOSE;
Repair ASSIGN: Status = 2:
Priority = 3: NEXT(Merge);
END;

ML 55 gyl 3 gl il S 3n
1- CASIMANS\MODEL.EXE SM3.MOD ====> SM3.M

2- CASIMANS\EXPMT.EXE SM3.EXP ====> SM3.E

3- CA\SIMANS\LINKER.EXE SM3.M SM3.E ==—=> SM3.P

4- C:\SIMANS\SIMAN.EXE SM3.P ====> SM3.0UT
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SM3.0UT :<iba i) cile

SIMAN V - License #6G66666
Systems Modeling Corporation

Sumnmary for Replication 1 of 1

Project: Two Job Types and Two Wo Run execution date : 8/ 272002
Analyst: 0ORz41 Model rewvision date: 8/ 2/2002
Replication ended at time 1 480.0

TALLY VARIABLES

Identifier Average Variation Minimum Masimum Observations
Type 1 Time in Sys 23.963 .38340 13.829 56.723 23
Type 2 Time in Sys 50.847 .88666 9.8338 20Z.42 24

DISCRETE-CHANGE VARIAELES

Identifier Average Variation Minimum Mazximum Final value
Machine Queue .40941 2.2953 00000 5.0000 00000
Inspector Queue 2.6506 .87334 .00000 8.0000 3.0000
Machine Utilization 45982 1.0003 00000 1.0000 1.0000
Inspector Utilization .94047 .25153 00000 1.0000 1.0000
Inspector Type 1 ULili .43%g84 1.1285 00000 1.0000 00000
Inspector Type 2 Utili .50063 .95674 00000 1.0000 1.0000
COUNTERS
Identifier Count Limit
Rejects 7 Infinite

Execution time: 0.00 minutes.
Simulation run complete.
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1) MODEL FILE: SIMPLE QUEUEING EXAMPLE

BEGIN;
CREATE: EXPO(4.4);
QUEUE, BUFFER;
SEIZE: MACHINE;
DELAY: TRIA(3.2,4.2,5.2);
RELEASE: MACHINE;
COUNT: JOBSDONE;
DISPOSE;

END;

EXPERMINT FILE: SIMPLE QUEUEING EXAMPLE

BEGIN;
PROJECT, SAMPLE PROBLEM;
DISCRETE, 100;

QUEUES: BUFFER;
RESOURCES: MACHINE;

END;

COUNTERS: JOBSDONE;
REPLICATE, 1, 0, 480;
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2) MODEL FILE: Simple Processing System
; Model statements for module: Arrive 1

b

423 CREATE, 1:EXPO( 5.0):MARK(Time of Arrival);

3% STATION,  In Door;

51% TRACE, -1,"-Arrived to system at station In Door\n":;
6% ASSIGN: Picture=Default;

27% DELAY: 0.;

55% TRACE, -1,"-Transferred to next module\n"::NEXT(0$);

; Model statements for module: Server 1

0% STATION, Machine;
158% TRACE, -1,"-Arrived to station Machine\n":;
121% DELAY: 0.;
165% TRACE, -1,"-Waiting for resource Machine R\n":;
82% QUEUE, Machine R Q:MARK(QueueTime);
83$ SEIZE, l:
Machine R,1;

192% BRANCH, 1:
If,RTYP(Machine_R).eq.2,193$,Yes:
If,RTYP(Machine_R).eq.1,95%,Yes;

193$ MOVE: Machine R,Machine;
95% TALLY: Machine R _Q Queue Time,INT(QueueTime),1;
202% DELAY: 0.0;

TRACE, -1,"-Delay for processing time TRIA( 1, 4, 8§)\n":;
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84$
166$
85%
149%
172$

DELAY:
TRACE,

RELEASE:

DELAY:
TRACE,

TRIA( 1, 4, 8);
-1,"-Releasing resource\n":;
Machine R,1;
0.;
-1,"-Transferred to next module\n"::NEXT(2$)

;  Model statements for module: Depart 1

2%

233%
203$
225%
230%
240%
232%

STATION,

TRACE,
DELAY:
COUNT:
TALLY:
TRACE,
DISPOSE;

Out Door;

-1,"-Arrived to station Out Door\n":;
0.;

Production,1;
Flowtime,Interval(Time of Arrival),1;

-1,"-Disposing entity\n":;

EXPERMINT FILE: Simple Processing System

PROJECT,

Simple Processing System,Desdemona Rocketship;

ATTRIBUTES: QueueTime:

QUEUES:

PICTURES:

RESOURCES:

Time of Arrival;

Machine R_Q.FIFO;

Default;

Machine R,Capacity(1,),-,Stationary;
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STATIONS: In Door:
Out Door:

Machine;

COUNTERS:  Production;

TALLIES:  Machine R Q Queue Time:

Flowtime;
DSTATS: NR(Machine R),Machine R Busy:
NQ(Machine R Q),# in Machine R _Q:

MR(Machine R),Machine R Available;

REPLICATE, 1,0.0,15.Yes,Yes;
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3) MODEL FILE: Electronic Assembly and Test
; Model statements for module: Arrive 1

b

50% CREATE, 1:EXPO( 5 ):MARK(Arrival Time);
51% ASSIGN: Sealer Time=TRIA(1,3,4);

11$ STATION, Part A Arrive;

59% TRACE, -1,"-Arrived to system at station Part A Arrive\n":;
149 ASSIGN: Picture=Default;

35% DELAY: 0.;

64$ TRACE, -1,"-Transferred to station Part A Prep\n":;

37% ROUTE: 2,Part A Prep;

; Model statements for module: Arrive 2

1293 CREATE, 4:EXPO( 30 ):MARK(Arrival Time);
1308 ASSIGN: Sealer Time=NORM( 2.4, 0.5);

90$% STATION, Part B Arrive;

138% TRACE, -1,"-Arrived to system at station Part B Arrive\n":;
93% ASSIGN: Picture=Default;

114$ DELAY: 0.;

143$ TRACE, -1,"-Transferred to station Part B Prep\n":;

116$ ROUTE: 2,Part B Prep;
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b

; Model statements for module: Server 1

b

0$

245%
208%
252%
169%
170$

279%

280%
1823
289%

171$
253%
172%
236%
258%
176%

STATION, Part A Prep;

TRACE, -1,"-Arrived to station Part A Prep\n":;
DELAY: 0.
TRACE, -1,"-Waiting for resource Part A Prep_R\n":;

QUEUE, Part A Prep R Q:MARK(QueueTime);
SEIZE, 1:
Part A Prep R,1;
BRANCH, I:
If,RTYP(Part A Prep R).eq.2,280%,Yes:
If,RTYP(Part A Prep R).eq.1,182%,Yes;
MOVE: Part A Prep R,Part A Prep;
TALLY: Part A Prep R Q Queue Time,INT(QueueTime),1;
DELAY: 0.0;

TRACE, -1,"-Delay for processing time TRIA( 1,4, 8 )\n":;
DELAY: TRIA(1,4,8);
TRACE, -1,"-Releasing resource\n":;
RELEASE: Part A Prep_R,1;
DELAY: 0.;
TRACE, -1,"-Transferred to station Sealer\n":;

ROUTE: 2,Sealer;

; Model statements for module: Server 2

28
3663
329%

STATION, Part B Prep;
TRACE, -1,"-Arrived to station Part B Prep\n":;
DELAY: 0.;
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373%
290%
291%

400%

4018
3038
4109

2928
374%
293%
357%
379%
297%

TRACE, -1,"-Waiting for resource Part B Prep R\n":;
QUEUE, Part B Prep R Q:MARK(QueueTime);
SEIZE, 1:
Part B Prep R,1;
BRANCH, l:
If,RTYP(Part B Prep R).eq.2,4018,Yes:
If,RTYP(Part B Prep R).eq.1,303%.Yes;
MOVE: Part B Prep_R,Part B Prep;
TALLY: Part B Prep R_Q Queue Time,INT(QueueTime),1;
DELAY: 0.0;

TRACE, -1,"-Delay for processing time TRIA(3,5, 10 )\n":;
DELAY: TRIA(3,5,10);
TRACE, -1,"-Releasing resource\n":;
RELEASE: Part B Prep_R,1;
DELAY: 0.;
TRACE, -1,"-Transferred to station Sealer\n":;

ROUTE: 2,Sealer;

;  Model statements for module: Inspect 1

4%

5238
464$
4118
4128

576%

577

STATION, Sealer;

TRACE, -1,"-Arrived to Inspect station Sealer\n":;
DELAY: 0.;
QUEUE, Sealer R Q:MARK(QueueTime);
SEIZE, 1:

Sealer R,1;
BRANCH, 1:

If,RTYP(Sealer R)==2,577%,Yes:
I, RTYP(Sealer R)==1,425$%,Yes;
MOVE: Sealer R,Sealer;
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425% TALLY:

594% DELAY:
TRACE,
probability 0.09\n

4138 DELAY:
4209 BRANCH,

Sealer R_Q Queue Time,INT(QueueTime),1;
0.0;

-1,"-Delay for processing time Sealer Time with failure

Sealer Time;
I:

With,0.09,531$,Yes:
Else,5309%,Yes;
531% TRACE, -1,"-Entity failed inspection\n":;
516% DELAY: 0.0;
475% RELEASE: Sealer R,1;
5009 DELAY: 0.;

5358 TRACE,
4193 ROUTE:

5308 TRACE,
5158 DELAY:
414$ RELEASE:
499% DELAY:
5418 TRACE,
418% ROUTE:

; Model statements for

6$ STATION,
707$ TRACE,
648$ DELAY:
595$ QUEUE,

-1,"-Transferred to station Rework\n":;

2,Rework;

-1,"-Entity passed inspection\n":;
0.0;
Sealer R,1;
0.;
-1,"-Transferring to station Shipping\n":;

2,Shipping;

module: Inspect 2

Rework;

-1,"-Arrived to Inspect station Rework\n":;
0.;

Rework R Q:MARK(QueueTime);
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596%

760%

761$

609%
778%

SEIZE, 1:
Rework R,1;
BRANCH, l:
I, RTYP(Rework R)==2,761%,Yes:
I, RTYP(Rework R)==1,609%,Yes;
MOVE: Rework R,Rework;
TALLY: Rework R Q Queue Time,INT(QueueTime),1;
DELAY: 0.0;

TRACE, -1,"-Delay for processing time EXPO( 45 ) with failure

probability .2\n":;

597%
604%

715%
7008
659%
684%
719%
603$

714$
699%
598%
683%
7258
602$

DELAY: EXPO( 45);
BRANCH, I:
With,.2,715$,Yes:
Else,714$,Yes;
TRACE, -1,"-Entity failed inspection\n":;
DELAY: 0.0;
RELEASE:  Rework R.1;
DELAY: 0.;
TRACE, -1,"-Transferred to station Scrap\n":;
ROUTE: 2,Scrap;

TRACE, -1,"-Entity passed inspection\n":;

DELAY: 0.0;

RELEASE: Rework R,1;

DELAY: 0.

TRACE, -1,"-Transferring to station Salvaged Parts\n":;
ROUTE: 2,Salvaged Parts;

;  Model statements for module: Depart 1
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8%

809$
779%
801%
806%
8163
808%

STATION,
TRACE,
DELAY:
COUNT:
TALLY:
TRACE,
DISPOSE;

Shipping;

-1,"-Arrived to station Shipping\n":;
0.;

Shipping_C,1;
Shipping_Ta,Interval(Arrival Time),1;
-1,"-Disposing entity\n":;

;  Model statements for module: Depart 2

9%

848%
818$
8403
8453
855%
847%

STATION,
TRACE,
DELAY:
COUNT:
TALLY:
TRACE,
DISPOSE;

Salvaged Parts;

-1,"-Arrived to station Salvaged Parts\n":;
0.;

Salvaged Parts C,1;

Salvaged Parts_Ta,Interval(Arrival Time),1;
-1,"-Disposing entity\n":;

;  Model statements for module: Depart 3

10$

887%
857%
879%
8843
8943

STATION,
TRACE,
DELAY:
COUNT:
TALLY:
TRACE,

Scrap;

-1,"-Arrived to station Scrap\n":;
0.;

Scrap C,1;
Scrap_Ta,Interval(Arrival Time),1;

-1,"-Disposing entity\n":;
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886% DISPOSE;

EXPERMINT FILE: Electronic Assembly and Test

PROJECT, Electronic Assembly and Test,Mr. Munchkin;

ATTRIBUTES: Sealer Time:
Arrival Time:

QueueTime;

QUEUES: Part B Prep R Q,FIFO:
Rework R Q,FIFO:
Part A Prep R_Q,FIFO:
Sealer R_Q,FIFO;

PICTURES: Default;

RESOURCES: Sealer R,Capacity(1,),-,Stationary:
Part A Prep_ R,Capacity(1,),-,Stationary:
Rework R,Capacity(l,),-,Stationary:
Part B Prep_R,Capacity(1,),-,Stationary;

STATIONS: Part B Arrive:
Shipping:
Rework:
Part B Prep:
Sealer:
Part A Prep:
Scrap:
Part A Arrive:
Salvaged Parts;

COUNTERS: Salvaged Parts C:

158



Scrap C:
Shipping_C;

TALLIES:  Salvaged Parts Ta:
Rework R Q Queue Time:
Sealer R_Q Queue Time:
Scrap Ta:
Part B Prep R_Q Queue Time:
Shipping_Ta:
Part A Prep_ R_Q Queue Time;

DSTATS: NQ(Rework R Q).# in Rework R Q:
NR(Part A Prep_R),Part A Prep_R Busy:
NQ(Sealer R_Q).# in Sealer R Q:

MR(Part B Prep_R),Part B Prep R Available:
NQ(Part A Prep R _Q),# in Part A Prep R Q:
MR(Sealer R),Sealer R Available:

MR(Part A Prep_R),Part A Prep_R Available:
MR(Rework R),Rework R Available:
NR(Sealer R),Sealer R Busy:

NR(Rework R),Rework R Busy:

NR(Part B Prep_R),Part B Prep_R Busy:
NQ(Part B Prep R Q).,# in Part B Prep R Q;

REPLICATE, 1,0.0,2000,Yes,Yes;
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Create

M armne: Entity Type:
|Ereate 1 j |Entit_l,l 1 j
Time Between Arivals
Type: Walle: [Iritz;
|F|anu:|n:um [Expo] j |1 |H|:uur$ j
Entities per Arrival, b & Aurriveals: First Creation:
1 |Irifirite 0.0
(] | Cancel | Help

Random(Expo) &) s Type & 5 ) s 838U

M arne: Entity Type:
|Ereate 1 j |Entity 1 j
Time Between Arrivalz
Type: Walue: (HIES
|Flanu:|n:um [Expa] ﬂ |1 |H|:|urs j
Schedule b & Arriveals: First Creation;
Constant —
E=pression |Inf|n|te |D-D
Ok | Cancel | Help

165



Schedule (A 332) a5 Type & 55 ) g~ 8380

M arne:

Entity Type:

|Ereate 1

Time Between Arivals

| |Entity 1

Type: Schedule Mame:

|S|:heu:|ule j |S|:heu:|ule 1| j
Entitizz per Arrival: b & Aurrivals:

|1 Irfirite

o]

Cancel | Help |

Constant <5 Type ¢ 5 ) sl 328l

Marmne: Entity Type:
|Ereate 1 j |Entit_l,l 1 ﬂ
Time Between Arrivals
Type: W alue: [drits:
|D:unstant ﬂ il |H|:|urs ﬂ
Entities per Arrival: b & Aurriveals: Firzt Creation:
|1 (Irtfirite 0.0
0k | Cancel | Help |

Expression k23 Type & 5 ) s> 838U

Create
M armne: Entity Type:
|Ereate 1 j |Entit_l,l 1 j
Time Between Arivals
Type: E =pression: | it
|E:-c|:ure&siu:un j |1 j |H|:uur$ j
Entities per Arrival, b & Aurriveals: First Creation:
|1 |Irifirite 0.0
(] | Cancel | Help |

Expression _x=3 Expression _x3 Type & 53 ) o 3380
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M arne:

Entity Type:

IEreate 1 ;I IEntit_l,l 1 LI

Time Between Arrivals

Type: Expreszion: [tz

IEHpressiDn LI LI IH::uurs LI
ExPO[Mean] A
Entities per Arival: MORM[ Mean . 51| First Creation:

TRIA[ Min , Mode =
|1 UNIF( Min _Max) | |00
ERLA[ Expotear
BETA[ Beta . Alpk | Hel
GAMMI Beta, lp s | |
JOHMIG 01 %

| —

M\MJ}L@UA\)Q\EMD

Random(expo) s se Type & 53 ) o= 3330

Name |Entity Type| Type Value Units
1 Create 1 Entity 1 Random (Expu];l
Random (Expo)
Schedule
Constant
Expression

Entities per Arrival| Max Arrivals| First Creation
‘Infinite 0.0

—
T
=
=
i

-

Schedule (A s32) a5 Type & 55 ) g~ 8380

Create - Baszic Pr

Name |Entity Type Type Schedule Name| Entities per Arrival| Max Arrivals
1 Create 1 Entity 1 Schedule * | Schedule 1 1

‘Infinite

Constant <5 Type ¢ 5 ) sl 3380

Hame |Entity Type Type Value Units
1 Create 1 Entity 1 Constant 1

Entities per Arrival| Max Arrivals| First Creation|
‘Infinite 0.0
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Name |Entity Type Type Expression

Units | Entities per Arrival| Max Arrivals| First Creation|

Create 1

Entity 1 Expression
NORM( Mean , StdDev )
TRIA( Min |, Mode | Max )
UNIF{ Min , Max )

ERLA( ExpoMean k)
BETA( Beta , Alpha )
GAMM( Beta , Alpha )

a5 Module Identifier 3as sl (s yza 98
Bas sl J3 e jelas Y

Al gas A A o)

& Arrival Streem "d g2 sl Jou"" & 5
s Random " sdie" Jadiy 5 saus
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gl a8 g 30 3] 8l pal) LS axe
Azl Jay S s sl sl e

M g sl ()5S Lesie paai

PROJECT,

Barry",,,No,Yes,Yes, Yes, No,No,No;

VARIABLES:

"Unnamed Project","Dr. A.

Create

First Creation 53 sl

: SIMAN 44l Create 2165 83a 9

2 ) cila

1.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") ;

PICTURES:

Picture

Picture.
Picture.
Picture.
Picture.
Picture.
Picture.
Picture.
Picture.

Picture.

Picture

Picture

Picture.
Picture.
Picture.
Picture.
Picture.
Picture.
Picture.

Picture.

.Airplane:
Green Ball:
Blue Page:
Telephone:
Blue Ball:
Yellow Page:

EMail:

Yellow Ball:

Bike:

Report:

.Van:

.Widgets:

Envelope:
Fax:
Truck:
Letter:
Box:
Woman :
Package:

Man:
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Picture.
Picture.
Picture.

Picture.

Picture

REPLICATE, 1,,,Yes,

ENTITIES: Entity

Diskette:
Boat:
Red Page:

Green Page:

.Red Ball;

Yes,,,,24,Hours,No,No;

1,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS (Yes,,)

.
4

; Model statements for module: Create 1

0$ CREATE,

1,HoursToBaseTime (0.0) ,Entity

l:HoursToBaseTime (EXPO (1)) :NEXT (13) ;

13 ASSIGN:
1.NumberOut + 1;

Dispose 1
0

Create 1.NumberOut=Create

Dispose Module ($14=)) alil 3aa g

Llle aadtn
é}uﬂ M\ JJUJ dxtiaq ;\);i -
A Jai e 5l -
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Ay 5 b 8l -
(Y lalaie jgla b al gal) 3L

Marmne:

|D izpoge 1 ﬂ

[v Record Entity Statistics

kK | Cancel | Help |

)M‘MJJL‘_,’JUA‘)J\BJSIJJ

Name Record Entity Statistics
1 Dizpose 1 -

R )
e st

dS o edais bas sl oy il s 5 ) Name as)
Bas gl

a2} S lelian) il 13) Lo aaa g Record Entity ¢l clelias) Jas

Nl Jas Statistics

: SIMAN 44l Dipose (alds 34a g
1A il

PROJECT, "Unnamed Project","Dr. A.

Barry",,,No,Yes,Yes, Yes,No,No,No;

VARIABLES: Dispose

1.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") ;

REPLICATE, 1,,,Yes,Yes,,,,24,Hours,No,No;
17 dgadll e
; Model statements for module: Dispose 1
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0s ASSIGN: Dispose 1.NumberOut=Dispose
1.NumberOut + 1;
1s$ DISPOSE: Yes;

sy shay LY Dispose s Create (s sl () ainds JUal) 128 8 o 683 Cogun

Customers Arriv Customers Leave

Create
M ame: Entity Type:
|Eustu:umers Aurrived ﬂ |Eustnmer j
Time Between Arrivals
Type: Walle: [Iriitz;
|F|anu:|n:um [Expo] j |1 |Minutes j
Entities per Arrival: hd ax Avrriveals: Firzt Creation:
1 |Irfirite 0.0
(] | Cancel | Help |

Customer s# Entity Type (ASV & 539 Customers Arrive 2 sil) 3as g Name pa) LoaY
L g3 4ad s Random (Expo) s Type 4= 5 Time Between Arrivals J s i) Omle ()
Minutes (333 U Units gl Clas 551 4 Value oY) g5l Jsea sl Gale (1)
sl axe il 5 1 s Entities per Arrival Jswas s IS die a5 il i<l aae
0.0 Ua First Creation (Js=3) 253 s 305 Infinite SlesY Us Max Arrival Jsi )
ill dadia ) sk Create () s 3380 L) o

Name | Entity Type Type | Value | Units | Entities per Arrival |MaxArrivaIs|FirstCreation|
Custoemers Arrive |Cu3tumer Random (Expo) 1 Minutez 1 Infinite 0.0
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s Data Modules <Ulyl)

Entity Module (il 31

JSall Al Al 5 Ahal) Clleal) 38380 Cial g 5 pdall 3 gale 8 S Baa e Larally

=

r ) lad) (adll dsiia Hlaic) 3 ail) 328U 3 jelay Entity

Entity - Basic Process

1 |Customer  Picture.Report 0.0 0.0 0.0 0.0 0.0 0.0 | = ]
Double-click here to add a new roow.

Otk ) el dapa il

Entity - B azic Process

Entity Type | Initial Picture | Holding Cost/ Hour | Initial VA Cost | Initial NVA Cost
1 Cu=stomer Picture. Report 0.0 0.0 0.0
Double-click here to add a new row.

Initial Waiting Cost| Initial Tran Cost| Initial Other Cost| Report Statistics

0.0 0.0 0.0 w

Aagl) A8 5 Lelylaat A8l A1 V) W ) gaca g S ) 530 alidin iy (S Ban g
sy QY Al 5 35V Uaiy) 48K A gY) Adliaall e dagdll Ao 5 A0l ) diliaal)
N ol lelian) G Lo )i 13 aaad sk LS (5 ja) 4405 Callss 6 §

Bale aadiuy

s 5 b -

S B Tl -

iy 4o -
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Birtiire Bannrt

Entity Type Initial Picture Holding Cost/ Hour | Initial VA Cost
1 Customer Picture.Man «[0.0 ‘0.0
Double-click h e .
Picture.Package
Picture, Red Ball
Picture. Red Page

Initial NVA Cost

Initial Waiting Cost

Initial Tran

Cost| Initial Other Cost

Report Statistics

0.0 0.0

0.0

0.0

=]

Initial 45l 3 e Aillac ) Jie o gidd) QSN e clily Jlas) aokiv skl 1 8 LaY
abarill de Ll 3 43l Jlas) (e W (Picture Man a3 s U jial L) Picture
Alad) e 405V daidll 5 Initial VA Cost 4dlzasl) 430 53V 4all 5 Holding Cost/Hour

Initial 4 YV Jaill 44l g nitial Waiting Cost 4 s¥) JUxisy) 48lS3 5 Tnitial NVA Cost

Ao g0 i ) (e aiill 33 O LiaY) Tnitial Other Cost 445} 4315 (1 5 Tran Cost

Q\;La;‘\ UJJ‘ \J! );\;i} (Assign Module | Bax g %\y}i BlSlaal) ;Lﬁi X }i Prty

Report Statistics & »i3i a5l o8 (e
1 IS o ngay a8 O Y 3 seill o) ) 8
Setup... & Run a3 4wt Hll 46l
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Go F3

Step F10
Fast-Forward

Pause Esc

Start Qver Shift+F5
End Alt+F5
Check Model F4

Review Errors

Run Control *
SIMAN »




Run Setup

Speed |
Project Parameters

Fun Cartrol

Project Title:

l

Replication Parameters ]

.)-"P-‘S.. .”\J\P PR ] ).g.b.\&'w
B3

Reparts ]

|F|rst Example ( Create - Dispose )

Analyst Name:

|Dr. A. Bamy

Statistics Collection

| Costing [ Cueues [ Transporters
[+ Entities [~ Processes [~ Conveyors
| Resources
oK | Cancel fpoly | Hep |

Jas au) 5 Project Title & spall ()) sic LAl Project Parameters & 5 piall allas 8

el G yiaT Statistics Collection daasall cilslasy) 5 Analyst Name aUsill
(315\;4.“ ;\J;! Q\JA J.A::) J\)Sﬂ\ (JLM L_?" (CJ)A.\S\ (RY ‘:Tu' \A\}w Lt,_iﬂ UAI:\S) Entities
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Run Setup E'
]

Speed ] Fun Control ] Reports
Project Parameters Replication Parameters

Number of Replications: Initialize Between Replications

|'| [v Statistics [v System
Warm-up Period: Time Units:

|D.D |H|:|urs ﬂ
Replication Length: Time Units:

|'I 0 |H|:|urs ﬂ
Hours Per Day: Base Time Units:

|24 |H|:|urs j

Teminating Condition:

ITI Cancel | Help |

Warm-up (0wl sf) dsaaill 3 5% ] Ua Number of Replications L) _SH) & ya 2xe

4 gt gl el sa (il 3 538) deLudl Time Units Wil 55 0.0 L Period

Lo o S Transient State 4lEiny) 5 yiall Luuat &lld g ililiaa) Lfi BIEWIEPLIRINEW|
Lia Replication Length ) JSil J sk (Steady State 0V sl Ads ja (A Joay (S 73 gl
138 (e s all ) delu a5 24 Us Hours Per Day psd 8 cleludl e clelis 10
Base Time 3ol 4] 8an 5l 5 (el 8 (5553 38 Mie Jaal) a gy el s 8
Run Control ¢! _aYU &xill s Speed de ) Jie 2l 48 | Hours 4e s L 5 Units
Default vl yi8Y) lead A Ll Reports e &l

e Run 85 | A e e Tl dlly g 3 gall cpe SUIL o g3 SSLall 6 ja) i

Check Model a3 4y, 430l
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Setup.

Go F3
Step F1i0
Fast-Forward

Start Qver Shift+F5

Chedi Model F4
Review Errors
Run Control *

SIMAMN r

33801 el Aihaiall Aalill (e a3 el (S 13

L ] ': Mo errors or warnings in model
L

"3 gaill 8 ) paad sl ellaal aa BV 1 AN ) e
Al ) oV AailE e | 0 e S PS5 olie il L) 23 gaill o) jaY

GO(‘SRUHCJAJTL%:’)S\M&‘(; = M M L]

=GN Window Help

Setup...

Go F5
Step F10
Fast-Forward

Start Qwver Shift+F5

Check Model F4
Review Errors
Run Control
SIMAN »

-

2 A
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[=)- First Example {
E+Entity
[=- Time
- NVA Time
. Customer
E--Other'l’lme
* Customer
= Total Time
. Customer 812.42P0 Category Overview
[l Transfer Time
- Customer
I VA Time
i - Customer
=) Wait Time - '
‘- Customer Reglications: 1 Time Units:  Hours
& Other System Summary
EI Number In
e Customer
[=J- Mumber Out
. Customer
E-WIP
" Customer

iFirsl Example (

System Auerage
Number Out 59200

Model Fllename: Models

SIMAN 4als Juial)
Gyl ile

PROJECT, "First Example ( Create - Dispose )","Dr.

A. Barry",,,No,Yes,No,No,No,No,No;

VARIABLES: Customers

Arrive.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
Customers

Leave.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") ;

PICTURES: Picture.Airplane:
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Picture.Green Ball:
Picture.Blue Page:
Picture.Telephone:
Picture.Blue Ball:
Picture.Yellow Page:
Picture.EMail:
Picture.Yellow Ball:
Picture.Bike:
Picture.Report:
Picture.Van:
Picture.Widgets:
Picture.Envelope:
Picture.Fax:
Picture.Truck:
Picture.Letter:
Picture.Box:
Picture.Woman:
Picture.Package:
Picture.Man:
Picture.Diskette:
Picture.Boat:
Picture.Red Page:
Picture.Green Page:

Picture.Red Ball;

REPLICATE,

1, ,HoursToBaseTime (10), Yes, Yes,,,,24,Hours,No,No;

ENTITIES:
Customer, Picture.Man,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS (Ye

S, ,) 7

zigalll cile
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; Model statements for module: Create 1

1s$ CREATE,
1,MinutesToBaseTime (0.0),Customer:MinutesToBaseTime (EXPO (

1)) :NEXT (23) ;

2S ASSIGN: Customers

Arrive.NumberOut=Customers Arrive.NumberOut + 1:NEXT(0$);

; Model statements for module: Dispose 1
0s ASSIGN: Customers
Leave.NumberOut=Customers Leave.NumberOut + 1;

5% DISPOSE: Yes;
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12 Jha
}i t_A‘: L d.az_i ”33 L.;d‘} Process Module :\,J.Luj\ Baa g (QJ;:L\.M UAJ’_‘\ \J@J ﬁu\ ?@JPJ
Al S 5l Ll sl

:Process Module dulesl) dda g

Process 1 -

dadesaally jhallla s 5 Leliul 8 Sy 3aa gl (5 sima g Lelaly (8 Sy Baa ) )
() iz saey () 25

3l sall & 5y llsay @ A g sa BlSlaall 3 Jand) sl dallaally 85 Bas 511 338

3 alaidll Jodll anT 5 Submodel (o8 8 o s At s Ly da sileS Aalial

& U sy dalladl) (30 ) Hierarchical User-defined Logic paaiuall o) g1 (Jaxy
daf e 23 Aglaall ()] i 138 5) Value Added "ilias Tad" () 5S5 o)) (Say g Bas 51l o2a
s/ Non-value Added "4ilias e dad" i (G ) (ot Canl 5 L& (e ad i
Saall e 43 yiall Callill Other " Al 2a" ] o Wait " U5 ol Transfer "JWE)"
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IS Ll () 6 Lilalasia
L dadas dallaa -

Agdgdan -
bl Gaeat o

O3 A -

‘i) b sk 3 Gl sall 330

Process

Mame: Type:

|F'ru:u:ess1| j |Standard j
Logic

Action:

[relay ﬂ

Delay Type: Uriks: Allocation:

|Tliangular ﬂ |H0urs j |"s-"a|ueﬂ.dded j
bimirnLirn: Walue [Most Likely): R

.5 1 1.5

[v Feport Statistics

0k, | Cancel | Help
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Process

Marne: Type:

|F'ru:u:e&s 1 j |Standafd j
Logic Subrmodel

Actior:

Delay j

Delay Type: itz Allocation:

|Triangular j |HDurs j |‘-.-‘a|ue.ﬁ.dded j
kdimimLirm: Walue (Most Likely]: b airnuarm:

|5 1 115

v Report Statistics

0k | Cancel | Help |

: Action <8 _wal Logic ghiall ) sa 534

Process

M ame: Type:
|F'ru:u:ess 1 ﬂ |Standard j

Logic

Action:

Delay j

Seize Delay
Seize Delay Releaze
Delay Releaze

Delay Type: Uitz Allocation:

|Triangular ﬂ |H0ur$ j |Value.-’-‘«dded j
M inirmuirm: Yalue [Most Likelv]: b asirnurm:

|5 |1 1.5

I+ Repart Statistics

0k | Cancel ‘ Help |

(Triangular e &3 5%) Delay Type sealill & 51l s 3380
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Process

M ame: Type:
|F'ru:u:ess1 j |5tandan:| j
Logic
Achion:
Delay ﬂ
Delay Tupe: Unitsz; Allocation:
|Triangu|al ﬂ |H0urs j |‘-"a|ue.&dded ﬂ
Conztant Walue [Most Likely]: b axiruim:
Mormal
1 15
Unifarnn
Expression
(1]4 | Cancel | Help |

(Constant <) Delay Type il ¢ 53 5l s 3380

Process

Mame: Type:

|F'n:ucess1 j |Standard ﬂ
Logic

Action:

Delay ﬂ

Delay Tupe: Units: Allocation:

Conztant j |H|:|urs j |"-"a|uef-‘-.dded ﬂ

Walue:

[v Report Statistics

]

Cancel |

Help

(Normal (s=b) Delay Type el ¢ 51l s 330
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Process

Marme: Type:
|F'n:uc:ess1 ﬂ |Stanu:|aru:| ﬂ
Logic
Achion:
Delay ﬂ
Delay Type: |Inits: Allocation;
Marmal ﬂ |H|:|ur3 j |‘-;"a|uef1'u:||:|ed ﬂ
Walue [Mean): Std Dew:
i 2
[v Report Statistics
(] | Cancel | Help |

(Uniform (s sis) Delay Type _aalal g5 s 838l

Process
Mame: Type:
|F'mcess1 ﬂ |Stan-:|ar-:| ﬂ
Logic
Action:
Delay j
Delay Type: drits; Allocation;
|Uniform j |Hnurs j |\-’a|ue.f-‘«dded j
irirnunn: GETTIN Y
|5 115
v Report Statistics
] | Cahcel | Help |

(Expression _#3) Delay Type ssalill & 53 ) g 3340
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Process

M arme:

Type:

|F'r0c:ess 1

Logic

Action:

ﬂ |Standard

Delay

=

Delay Type: Uniitz:

Allocation:

|E:<|:|ression

ﬂ |H0uls

Expression:

| |Value sdded

EXPO[ Mean )
HORM[ Mean . StdDev |
TRIA[ Min , Mode | Max ]
IMIFT bir, bax ]

ERLA[ ExpoMean . k)
BETA[Beta . Alpha ]
GAMM[ Beta , Alpha )
IOHMIG [ 1

Process
MHame: Type:
|F'n:ncess'| j |Standard j
Logic
Action:
Delay ﬂ
Delay Type: Unitz: Allocation:
|E:-:|:uressiu:un j |H|:uurs ﬂ |ValueAdded j
E ion:
RS Nonalue Added
|‘| Tranzter
W ait
v Feport Statistics Dther
(0] | Cancel | Help |
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Type

Delay Type

Allocation

Expression

Report Statistics|

tandard Ll

Delay

Expression

Value Added

=

oyl ) ga

5aily

Hame Type Action Delay Type Units Allocation Expression Report Statistics
1 Process 1 Standard Delay LI Expression Value Added 1 =
Delay
Seize Delay
Seize Delay Releasze
Delay Release

(Mu\;&))}u\&yj\}aﬁﬁb

Type

Delay Type

Allocation

Expression

Report Statizstics

Standard

Expression «

Walue Added

[

Mormal
Triangular
Uniform
Exprezzion

U:\;\ai“ J‘P PRT ]

Type

Allocation

Type Action Delay Type Units Allocation Expression Report Statistics
1 Process 1 Standard Delay Expression Value Added ;I 1 =
vdded
Non-Value Added
Transfer
Wait
Other
- FRULKS
P J\ = 5334

Report Statistics

Standard

Expres=zion

Value Added

S

La

2 5 Module Identifier 3ax il <8 y2a 58 4
Baa gl JSa e ek Sy
Aallae 3aa gl Jals hiall aaat 44 b
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( Mean )
NORM(

UNIF{ Min , Max )

ERLA( ExpoMean k)
BETA( Beta , Alpha )
GAMM( Beta , Alpha )

-
= ~
Mean , StdDev )
TRIA( Min , Mode , Max } ﬂ

[=]

|

(Y Gailadl) 3380 Juadi

o sladl
Name px)

Type & 5



o Gshaiall JS () 22a5 Standard "Apslad"
Ao g0 (o g Aadlaal) Bas g JAb 5 330
Submodel "= A Fis" (Oxe ¢l ya)
bt (8 G yry g 3haial) () g
Oe e ) dady 3 3l 5 o b 3 gal
LGhial)l Clas g

REENP| NEEN RRGIREN i [EN E DN P
Gaa 4d) ddaby 23a3 Delay " yalin
Al 33 elhae] 55 Fulleal) iyl
g 330 O 2 Seize Delay " AU
i 2y 5all A 3 (K1 AL & gas pa any
Seize "l 5 LAl @l HAT g i
bz Cigs 3 ) 30 Of 21 Delay Release
DAL ) gall i 5 Al dleny aiy

383 ) gall )} i) Delay Release "< i

M it Al Gl 5 il Lac )
S Latie Jah gulay a1 138 5 0 gall
Mk g il

3as sll oda e LIty (oA AU A Y1 Ao
S IS (sS Ladie aadi g aaaall 3 ) all
A gall i It (5 A San g (e S
FRREPR ATy
£ ¢ 51 s Lot 51 05 Al
Sss 8

5 20 504 sana of 2l sall 20ny

E -V PECAPRER) N BN E PN PREN
zisai" & sl (6K Larie 5 Al ol aY)

"

Mss A
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AN Al aa3 45 5l 5 il g 5 Delay Type Al g 5
Expression "_x=3" 5 Constant "<ul"
g oy Loy B2 i
" Slia" 5 Uniform " sbsia" 5 Normal
e B2 = U3 Triangular

Al alaal (a3l s Units <l g
Caal) 4315 5 Janll (ga ) e A4S 2an Allocation papaii

A o yiad O (Say Jaall 5 ST
"Adlias e Aad" ) Value Added "ddlas
) Transfer "J4s)" si Non-value Added

Other "<l " 5l Wait " jasi)"

Aoulial) 45all Calial Ca g Alialal) el

Aslead) g (il

@Jﬁm & ral) daadl) aail e-"'-d\ ala Minimum 4« J"“"i
AL RO T

gl 50 L i) 3] el i Value e
JIsiall 5 ey palid Mt Aag
M lia" o sll

sl o Sl Al apaatl alaal) A5S Maximum 4a8 |
e

sl (g obmall ol i) aaail alaall d5la Std Dev (s _baall sl a3yl
RN

e 203 " e paail alell s Expression 3
Aleall M AB" e g

dlany) Cla slaal) il 15) Lagd daay Report Statistics (sHuas) & e

S5 gen g

Process Module — Resources Dialog dalaal) 3o ol o ) gall ) g 338
1 Ul 2 ) gel) 3380 JSE ey Seize Delay Release JLid) ~ie
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M ame:

Type:

Service Station

LI IStandard

— Logic

Action:

Pricirity:

Seize Delay Aelease

x| |Medium(2]

Resources:
Rezource, Rezource 1, Add...
<End of list:

Edit... |

Delete |
Delay Type: itz Allocation:
ITrianguIar j IH::uurs j I"v"alue Added j
kirirnum: Yalue [Most Likely): b &xirnuim:
|5 [ 1.5
W Repaort Statistics

] | Cancel | Help |

1) sall s 338U jedai Add... o sl 2 ) sall ¢ 53 dila) cang

Resources

Rezource Mame:

[luarntity:

Resource 1

=

o]

Cancel Help

Cia

e same e 3y 5a JHEA) 5l (e 350 pand
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.Resource Set 2)) 3

A5 i 5 4] st ) o
M5! g sl O sS Ledie L aadiuy
Alisa) s e (Al 5 3)) 50 A gann ans)
055 Lenie L axdioy 39" i i/
.Set "de sana" & gill

de gana (g gl 2k anl G133 ) gall 2e
LeS 5 i/ 5 LeSlusal ians Al 8235

3 ) gall 2ae et Aaal) sda cChle gaaally
Bala LS i /5 LeSbosal aos Sill 5 5 sl
S A gaaall 3l 3 axe a5 3 ) gall daid
S/t Ca g

& Aalid) o) sel) g JiaY) 45 )
DL &g Cyclical "o " A gana
onlia) elaae ) o g )50 ISy

Wil pde JLoaY) & s Random ") sde”
"Jead) i 5 elae ) G (e

Uk gome Jg) JLAA) &4 g Preferred Order
"adaa guac" 13 5 G S5 J5Y)

Jaa) #Uisy LAY 13a 5 Specific Member
2 oS8 Al g) Attribute Value "dda dad”
Save "dia (A " A A

(e sac sl waail (Attribute Field
e s LSl gllan e pend)

2e J8" 5 Largest Remaining Capacity
A% Smallest Number Busy"d s
Loxie Jah 2040 § 3adate Cilas A 2 ) gal

.ng\_cwn &}d\ U}S:‘
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Resource Name 2_) sl) au)

Set Namede sanall aui)

Quantity 4xS

Selection Rule sy sacld



b Sy A8 ) Laia dardiaall daall o) Save Attribute 4da ()33
ddall sda sl Al sliac V) de sene
JLsaY) sac i Ao g o3 o)) S
aadiudy  Specific Member "3sa giac "
13) Madae guac HLAAY) Bac B S5 Ladie
Al fa el i palin 4l e Llaall e
Al de ganall sliac) (e (sl (e B22all
o g S (8 A 238 21 135 4S
DAY 8 el sl de ganall siac @ i

dc gaza A Index Number "buY) o8 5" Set Index 4e sanall 2l
0555 Ladie s axiiud g o sllaall slac)
20s ) Maase gemc! & A Bacld
dagdll o e 5 pealin as) e dalaal)
O (ALY a8 ) guae (5] oy Ba2adll
AS i diee (530} e ganal)

Resource Module 2,9l 33

=

il :\Asm‘f bl jeda Lade Jazisl) aie ¢ Resource Q\ﬂ\ Jal Ll

Hame Type | Capa{:ity| Busy / Hour| Idle ! Hour| Per Use| State Set Nam e| Failures| Report Statistics
Server Fixed Capacity 1 0.0 0.0 0.0 0 rows |+

Double-click here to add a new row.

Q\;L».AA! ;LEQL’ JJ}A&\

Queue Module 54l 33a g

192



=

Sl ) jelayy Quese WA (KAl Ll

Name Type | Shared | Report 5tatistic:s|
1 Service Station.Queue Firzt In First Qut r ™2
2 File. Queue First In First Out r

Double-click here to add a new row.

)}gu\ u\SLA \.J!}J}gu\ (’L‘EJM}(’M‘@):”\)H\ t_hgﬂem‘)ﬁu\ﬂhjj
Service (st 2 g0 @bl JAI 8 LY Glebaa) Jan a5 &l il
.File.Queue s Station.Queue

SIMAN M Process Module dles dda g

Ayl ile
PROJECT, "Unnamed Project","Dr. A.
Barry",,,No,Yes,Yes, Yes, No,No,No;
VARIABLES: Process
1.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :

Process
1.WIP,CLEAR (System),CATEGORY ("Exclude-Exclude") :

Process
1.NumberIn,CLEAR(Statistics), CATEGORY ("Exclude") ;
REPLICATE, 1,,,Yes,Yes,,,,24,Hours,No,No;

3 gall) Cile
; Model statements for module: Process 1
0s ASSIGN: Process 1.NumberIn=Process

1.NumberIn + 1:

Process 1.WIP=Process

1.WIP+1;
23 DELAY : Triangular(.5,1,1.5),,VA;
493 ASSIGN: Process 1.NumberOut=Process

1.NumberOut + 1:
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Process 1.WIP=Process 1.WIP-
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£ R Fasd ngl (5 a3y )y inl g a5 pem st Sl Gl Q) 5

ALl e 58 paly

Customers

Customers Arriv )-
{

!

e — -\\CustomersLeave

SIS Create pa) 55 Jaaniy Liad

Name |Entity Type Type

| ‘.I'alue| Units | Entities per Arrival| Max Arrivals| First Creation

Process

Custome Customer Handom (Expo) 3 Minutes 1 Infinite

0.0

Process u=! s 838U

M amne:

Type:

|Eustu:umers Semvice

Logic

Actian:

ﬂ | Standard

Priority:

Seize Delay Relzase

Rezources:

| |Medum(2)

Rezource, Server, 1

Add...

Edit...

g

Delete

]

[v Feport Statistics

QK. | Cancel |

Delay Type: itz Allocation:

Marmal j |Minutes j |N|:|n-"»-"alue Added j
Yalue [Mean): Std Dew:
5 I

Help

"l 5o uali - @llaa)" Action ¢))aY) Standard Le 5 Customers Service duaall )

: Resources 2_) sall Medium(2) 2 s 4daws sis Priority 4l Seize Delay Release
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Resources

Type:

I Reszource

Resource Mame:

]

Cluanti

by

IServer

o]

=l

Cancel |

Help

82215 1 L Quantity LinS Server a3 Lia Resource Name 2 gall an) "3 ) " & il

,"ZAL~;;4<)45 34g§" L}Agp‘aﬁfd{j Léij agln;ﬂ\dh\iauﬂ\ 1 Qgﬂﬁézn
il dsdial ol i) 3380 (e il slaall i 2l () aakaies

Process - Bazic Process

Name Type

Action

Priority

Resources

1 Customer Standard

Seize Delay Releaze

Mediumi2)

1 rows |

Units

Delay Type

Allocation

Value

5td Dev| Report Statistics

Narmal Minutes

Non-value Added

=

Quete e Laanally Lo Joma i)y il plal) il 3380 ) lass

Queue - Basic Process

Type

Shared

Report Statistics)

1 Customerz Service Queue

Firzt In Firzt Qut

r -

Double-click here to add a new row.

Y5l day 0a" Type Lsithll & 5 LSl Casal Customer Service Queue sitall au) LasY

Apal Y Leadsy O 5 2l 48 FIFO 5 First In First Out " sl T

=

Resource _le laanally Lele Joant il 5 o) el cilily 5385 1) i

Rezource - Basic Process

Type

Capacity

Busy / Hour

1 Server

Fixed Capacity

1

0.0
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Idle | Hour| Per Use| StateSet Hame| Failures |Report Statistics
0.0 0.0 0 rows et

Server 2 3all Name ) JSGI) (8 mim 9o o8 WS JSED) ua i (40 ja Bl (luadlS
Busy/Hour 4eludl dlee 48l<3 1 Capacity 432w 3 Fixed Capacity "4u5 42u" Type 4e 5
wll 4481 50.0 Per Use ) sl aladiu3 438S5 (0,0 Idle/Hour debully 42 53 4415 ()0
Al 5

AS sadall o gu sl e (o il 23 gaill 6] ja) J8

Claleal) 33405 3 Entity 43 540 e Jaami allailly 5 je o0 5 (A5 ) sem seai (S

Dekas & 5 i) 3 gee e ApulY)

Entity Type| Initial Picture
1 Cu=stomer
Double-click

Holding Cost | Hour Initial VA Cost|
0.0 0.0
row.

Picture. Man 8
Picture Packa
Picture. Red B
Picture Red Pi
Picture Repor
Picture Telept
Picture Truck

Initial NVA Cost|Initial Waiting Cost| Initial Tran Cost|Initial Other Cost| Report Statistics|
0.0 0.0 0.0 0.0 =

. Picture Man Ja_) 3 ga U5 [nitial Picture sl Bliud) 338U (e (Zlasdd lalid ja)

s TP esource 5l e Tl s sl 505 58 i s Bl (s LS
Jial gl Hlas) 5386 jeda Toolbars... & View Jkiabs s ) Al (e Walay) ¢Say

Z\SJ;:\.AJ\ e}m)ﬂ Q\Jj PO )@.Ef\é'&)\ji.q USSAL)) Animate

© % [ of W Fr ubp H

JJ\}AM p) 52808 )@.L\:\ l-) Resource :Li‘,s.dj é&: Jaaall die
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| dentifier: || ﬂ Curent Librany:
dt. workers. plb
Shate: | j P
Add &dd -
Idle ‘
Copy Copy
Delete | .Bus_-,- Delete | é
.Inactive i x> 5&
.Failed Hew ﬂ
Open...
Save.. ‘ L
Size Factor: |1 [ Auto Scale
[ Seize Area
(] | Cancel | Help |
. N
i Candiall ol RS o gas 511 538 (e o3 23AN 10wy s
JA) it 26 | e aai ||H__|
| dentifier: |Server j Current Library:
d:h. Sworkers. plb
State: |||:|Ie j F
Add &dd ~
Idle
Copy
Delete | Busy

Inactive

Failed

[ ] 5l

pe- ¢ | |

[ Auto Scale
[ Seize fea

Size Factor |1

Ok | Cancel | Help |

b alal) Jiass 138 5 [dle gtV State (05 Server 254l Identifier (e U yial Ll LaaY
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| dentifier: |Sewer j Current Librany:
dh. workeers. plb
State: |Bus_l,l ﬂ R
&dd Add ”~
|_B—_|Idle ﬂ
Copy Copy
Delete Ig—' Busy Delete ﬂ
.Inactive i ) @
.Failed Hew E
Open...
Save.. ‘ w
Size Factor:
Help |

L ageaiing () Y Default (o) SBY) ga sl 3 G0 AV e gl & i
+ el JS5 muay g 3 ) gall 2 g 83U E15 OK a3 Seize Area s Auto Scale JUS
JS) aash oL LaiS Lgana (S5 23l 5 ) gea et Canliall ISl b sl

Customers Arri ve\~ -

Service '\\
: 0.

)

|
D I~ I qustomers Leave

0

199



Run Setup

Speed ]
Project Parameters

Project Title:

Run Cortrol ] Reports
Replication Parameters

Anahyst Name:

‘Secu:und Example [ Create - Process - Dispose )

‘Dr. A. Bamy

Statistics Collection

—— [

Project Parameters

Number of Replications:

[ Costing v Queues [ Transporters
v Entities [ Processes [ Conveyors
[+ Resources
oK | Concel | Aepy | Hep |
Run Setup [X|
Speed ] Fun Cartrol ] Reparts ]

Replication Parameters

Initialize Between Replications

|1 [v Statistics [v System
Wam-up Period: Time Units:
0.0 ||".'1inl.rtes j
Replication Length: Time Units:
1100 | Minutes j
Hours Per Day: Base Time Units:
|E~| |Hu:uurs ﬂ
Teminating Condition:
|

oK | cancel | ooy | Hep |
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. . . . . &. . . . . . N Ll Il
L - Customers

Service

Custdmers Leave

Customers Arri\?el
30

=+ Second Example (

= Entity
[=-Time:
1 NVA Time
|l Customer
=1 Other Time
- L customer
=1 Total Time
|l Customer
=) Transfer Time
- L customer
= VA Time %Second Example (
|l Customer
=1 Wait Time Replications: 1 Time Units

Customer System Summary

Category Overview

[=-Cther
) Number In System
- Customer Number Out
=1 Number Out
- Customer
= WP
Customer

|- Queue
= Time
B Waiting Time
: Customers Service. Queue
=1 Other
1 Number Waiting
Customers Service. Queue

= Resource
- Usage
=1 Number Busy
i LoServer
1 Number Scheduled
| oserver
=1 Number Times Used
i LoServer
) Scheduled Utiization
| oserver
= Utllization
Server
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E =pression:

|Eu3tu:umers Arrive. MurnberOut j

Format;
|xxxx j Area...
3 Border...
[ Transparent
Alignment Font...
" Left f Right

kK | Cancel | Help

Lu.w‘}“ 523U pa M\ DA L g

Variable

E =preszion:
L Arrive. Murnber(ut {'
Custorners Arrive. Murnberut
Finizh Service. HumberOut

Service Station.Mumberln A |
Service Station. Murnberdut rea...

3 Border...

[ Transparent

Alignment Fort...

" Left {* Right

0k | Cancel | Help |
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Text String

Text:

Customers Arrivel

(] 4 I Cancel | Fant...

| Help |
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Histogram of Mumber of Customers Served  plaot of Mumber of Customer I

Customers Arri\{fe\
5.

: :Cuétorﬁeré Fin:ish:

: I:Cua’:tom:era :Arr:ive

0.000.

Sendce Station
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SIMAN 4aly JUialf
4l cila

PROJECT, "Unnamed

Project", "amb",,,No, Yes, Yes, Yes, No, No, No;

VARIABLES: Service

Station.WIP,CLEAR (System), CATEGORY ("Exclude-Exclude") :
Service

Station.NumberIn, CLEAR (Statistics), CATEGORY ("Exclude") :
Service

Station.NumberOut, CLEAR(Statistics), CATEGORY ("Exclude") :
Customers

Arrive.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
Finish

Service.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") ;

QUEUES: Service
Station.Queue, FIFO, Shared, AUTOSTATS (Yes, , ) ;

PICTURES: Picture.Airplane:
Picture.Green Ball:
Picture.Blue Page:
Picture.Telephone:
Picture.Blue Ball:
Picture.Yellow Page:
Picture.EMail:
Picture.Yellow Ball:
Picture.Bike:
Picture.Report:
Picture.Van:
Picture.Widgets:
Picture.Envelope:
Picture.Fax:

Picture.Truck:
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Picture.Letter:
Picture.Box:
Picture.Woman:
Picture.Package:
Picture.Man:
Picture.Diskette:
Picture.Boat:
Picture.Red Page:
Picture.Green Page:

Picture.Red Ball;

RESOURCES :
Server,Capacity(1l),,,C0OST(0.0,0.0,0.0),CATEGORY (Resources
), /AUTOSTATS (Yes, , )

REPLICATE,

10, ,MinutesToBaseTime (480), Yes, Yes,,,,24,Hours, No, No;

ENTITIES:
Customer, Picture.Man,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS (Ye

Sy ) ;

4l dile
; Model statements for module: Create 1
28 CREATE,

1,MinutesToBaseTime (0.0),Customer:

MinutesToBaseTime (DISC(0.125,1,0.25,2,0.375,3,0.5,4,0.625
,5,0.75,6,0.875,7,1.0,8)) :NEXT (33) ;

3$ ASSIGN: Customers

Arrive.NumberOut=Customers Arrive.NumberOut + 1:NEXT (0$);
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; Model statements for module: Process 1
0s ASSIGN: Service
Station.NumberIn=Service Station.NumberIn + 1:

Service Station.WIP=Service
Station.WIP+1;
9s QUEUE, Service Station.Queue;
83 SETZE, 2,VA:

Server, 1:NEXT (7$%) ;

78 DELAY: MinutesToBaseTime (DISC(
0.1,1,0.3,2,0.6,3,0.85,4,0.95,5,1.0,6 )),,VA;

63 RELEASE: Server,1l;

54% ASSIGN: Service

Station.NumberOut=Service Station.NumberOut + 1:
Service Station.WIP=Service

Station.WIP-1:NEXT(1$);

; Model statements for module: Dispose 1
1$ ASSIGN: Finish
Service.NumberOut=Finish Service.NumberOut + 1;

57% DISPOSE: Yes;
pllaill (8 SN g 50 (Ao )8 3AT) GGV (8 (6% Cumg Gld) 23 aill ) shai o g
A G Sl L) 1N Bas 5 130 a5ty Do yd e 5 Jlaia) sl A ddaal L
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Decide

Mame;

Type:

|Eu:um|:u|ete
Percent True [0-100];

e

j |2-wa_l,l by Chance j

(] 4 | Cancel | Help |
& X J\ BT PR ]
Decide
Marne: Type:
|Decide 1 ﬂ |2-wa_l,l by Chance j

Percent True [0-100]:

|50

::_-'-II.'.IIaIrI t|lrl Chance
Z-way by Condition
M -wway by Chance
-wap by Condition

& X J\ };j\ 52al3 &
Hame | Type Percent True|
1 Decide 1 |2-wa1,r by Chance j 50
2Z-way by Condition
N-way by Chance
N-way by Condition
S

;
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SIMAN 4L Decide Module ) 8 33 9

4l cila
PROJECT, "Unnamed Project","Dr. A.
Barry",,,No,Yes, Yes, Yes, No,No,No;
VARIABLES: Decide 1.NumberOut
True, CLEAR (Statistics), CATEGORY ("Exclude") :
Decide 1.NumberOut
False,CLEAR (Statistics), CATEGORY ("Exclude") ;
REPLICATE, 1,,,Yes,Yes,,,,24,Hours,No,No;
[ :\JA:\-“ ala
; Model statements for module: Decide 1
0s$ BRANCH, 1:

With,50/100,1%, Yes:
Else, 2$,Yes;
1s ASSIGN: Decide 1.NumberOut
True=Decide 1.NumberOut True + 1;
25 ASSIGN: Decide 1.NumberOut

False=Decide 1.NumberOut False + 1;

AV ki il Gal) a i asaal GEs 4 Jery 4001 Jae Sl Goges JU) 128
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Hair Cut

Hair Cut Only?

Customers Arrive}rf-
i

Customer Finish

Hair Cut and
Shampoo

L.l\,_tu.i:}(\ Llais J}L Lﬁ Create (=) 9> 338L3

Mame: Entity Type:
IEustDmers ArTive LI IEustDmer LI
Time Between Amivals

Type: Walue: [ rits:

IHandu:um [Expa) ;I |4 IMinutes LI

Entities per Arrival: b ax Arrivals: First Creation:
f1 fIfinite oo
(] I Cancel | Help |

)ﬁaﬂ\ dadin J}L Lﬁ Create UA\P 338L3

Create - Basic P
Name |Entity Type Type Value Units Entities per Arrival| Max Arrivals|First Creation
1 Custome  Customer :Random (Expo) 4 Winutes 1| Infinite 0.0

L.l\,}.\.n.i:}(\ Llis J}L @ Decide u=!sa 338L3

Decide
M arne: Type:
IHair Cut Only? ;I |2-wa_l,l by Chance ;I
Percent True [0-100]:
[25 | =

Cancel Help

o]
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)ﬁ.\.\j\ dadin J}.L: ‘f Decide UA‘P 5283

Name | Type | Percent True

1 Hair Cut 2-way by Chance =] -

Process
M ame: Type:
|Hair Cut j |Standard j
Logic
Action; Pricirity:
Seize Delay Release j |Medium[2] j
Resources:

Rezource. Hair Cut Server, 1 Add...

Edit...

Delete

iy

Delay Type: Urits: Allocation:

Maormal

[v Repart Statistics

ﬂ |Minutes j |N|:|n-"v"alue.-’-'-.du:|eu:| j

Walue [Mean): Std Drew:
3 L

(] | Cancel | Help |

MM‘&MJJ}A\ J\P’B'Aéu

Resources

Fesource Mame: (luantity:

Hair Cut Server ﬂ |'I

(] | Cancel | Help

Jﬁa.\l\ Aadin ijg Jasa )’..ﬂ ) 43Mal Process UA\P 33803
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Name Type Action Priority |Resources
Hair Cut Standard Seize Delay Release Medium(2}

Hair Cut and Sh Standard Seize Delay Release Medium(2})

Delay Type Units Allocation Value| 5td Dev| Report Statistics

Mormal
MNormal

Minutez Nen-Value Added [
Minutes “alue Added 5 2 =

Q_i\:h.u.i:ﬂ\ Lhia J}Ja )a.ﬁ.\.“ gév\;} Mt Process ) s 3230

Process E| rg|

M amne: Type:

|Hair Cut and Sharnpoo j |Standard j
Logic
Achior: Pricrity:

Seize Delay Releaze j |Meu:|ium[2] j
Resources:

Rezource, Shampoo, 1 Add...

Edi...

Delete

i

Delay Type: Uritz: Allocation:

Marmal

[v Report Statistics

j |Minutes j |"v"a|uea'1'u:|deu:| j

Walue [Mean): Std Dew:
E 2

0k | Cancel | Help |

uwy\.kla“)}hﬂ\ﬁv\;jwa)ﬂ\)\jasﬁb

Resources
Type:
| Resource j
Fesource Mame: Cluantity:
|Sham|:u:u:u j |'I

kK | Cancel Help
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)ﬁ:ﬂ\3;5.\4J}L,\)’..ﬂ\ﬁk}dﬁuﬂ})&.ﬂ\ﬁmﬂprocessuab&)\};ﬁléu

Type Action Priority
1 Hair Cut Standard Seize Delay Releaze WMedium(2} 1 rows
P Hair Cut and Sh Standard Seize Delay Releaze WMedium(2} 1 rows

Delay Type Units Allocation Value| 5td Dev| Report Statistics
Normal WMinutes Non-Value Added 3 1 =3
Normal Minutes Value Added 5 2 =

Dispose uaiias ) g 3l 531 il

Dispose

Marmne:

IEush:umer Finizh LI

¥ Record Entity Statistics

kK I Cancel | Help |

S ULl saa 9 5280

Entity - Bazic Pri

Entity Type| Initial Picture |Holding Cost / Hour|
1 Customer Fiu:ture.h'lan 0.0
Double-click here to add a new

Initial VA Cost| Initial NWVA Cost
0.0 0.0

Initial Waiting Cost| Initial Tran Cost| Initial Other Cost| Report Statistics)
0.0 0.0 0.0

=]

);u\}i:a.“ U_\U\T_\ﬂ\ 'BJ;} J‘P XY

[lueue - Bazic Pro

Name Type Shared |Report Statistics
1 Hair Cut.Queue Firzt In Firzt Qut - |$
2 Hair Cut and Shampoe.Queus Firzt In Firgt Cut - ﬁ?

Double-click here to add a new row.
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JJ‘}Q—“QUM‘BJAJJ‘PZE\;\J

Name Type | Capacity| Busy | Hour| Idle [ Hourl Per Usel StateSet Name| Failures| Report Statistics|
1 Hair Cut Server = | Fixed Capacity 1 0.0 0.0 0.0 0 rows | [+
2 Shampoo Fixed Capacity 1 0.0 0.0 0.0 0rows | [

Double-click here to add a new row.

Murnber of Custormets Arrive

43

Customers P«rri\_r\

03:20:00

15-04-2004

[H

" Mumber of Customers Hair Cut

Murnber of Custorners Finished.

© Haircut | ———-

Customer Finish

Hair Catand
- Shampoa

Murmber of Customers Hair Cut & Shampoo .

A4S yadiall o gus )l Al (1 i (£20Y) il ) je) Level 881 J 85 Lidal lia Laa
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Run Setup E'
l

Speed ] Fun Control ] Reports
Project Parameters Replication Parameters

Number of Replications: Initialize Between Replications

v Statistics W System
Warm-up Period: Time Units:

0.0 |I't'1inLrtes ﬂ
Replication Length: Time Units:

200 |I't'1inLrtes ﬂ
Hours Per Day: Base Time Units:

|E’ | Hours j

Teminating Condition:

ok | Ccancd | | Help |

F5 e baalslSadll 5 a8 F4 e bacally 73 gaill e (g8a
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|

= Number In

=] Number Out
- Customer

[=I-Process

=) Time

1= NVA Time
Hair Cut

[=]- Total Time

" Hair Cut and Shampoa
=) VA Time

- Hair Cut and Shampoo
= Wait Tme

Hair Cut and Shampoo
= Accumulated Time
=] Accum NVA Time

[=) Accum VA Time
Hair Cut and Shampoa
[=) Accum Wait Time
- Hair Cut
Hair Cut and Shampoo

- Hair Cut
- Hair Cut and Shampoo
(=) Mumber Out

- Hair Cut

... Hair Cut and Shampoo

[=1-Queue
=) Time
[=)- Waiting Time
~Hair Cut and Shampoo.Q
- Hair Cut.Queue

(= Other
[=)- Number Waiting
~Hair Cut and Shampoo.Q
Hair Cut.Queue

1 Resource
= Usage
=) Number Busy
- Hair Cut Server
Shampoo
=) Mumber Scheduled
- Hair Cut Server
" shampoo
=) Number Times Used
- Hair Cut Server
- Shampoo
(=) Scheduled Utilization
- Hair Cut Server

[=- Utilization

= Other ]

Hair Cut Server
Shampoo

I | ]

PROJECT,

A

311:44AM

Category Overview

April 15, 2004

\Barber Shop

Replications: 1

Time Units.  Hours

\Resource I
Usage
T Winimum N
H Average Half Width Value Value
Hair Cut Server 0.1470 (Insufficient) 0.00 1.0000
Shampoo 07316 (Insufficient) 0.00 1.0000
08
o7
08
I 05
ﬁii 04
g 0.3
02
0.1
! [

Model Filename: Modeld

"Barber Shop","Dr.

A.

Barry",,,No,Yes,Yes,Yes,No,No, Yes;

VARIABLES:
False,CLEAR (Statistics), CATEGORY ("Exclude™)

Hair Cut Only?.NumberOut

Hair

Page 14 of 14

Y Allad aa JSEN 3 Asal) Al y Aniin 14 (pe (0 5SH _p E)

Aasthall oY1 Qe gz jaiad gy il 2y o

SIMAN 4ay JUialf

A el dile

Cut.WIP,CLEAR (System), CATEGORY ("Exclude-Exclude") :
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Customers

Arrive.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
Hair

Cut.NVATime, CLEAR (Statistics), CATEGORY ("Exclude") :
Hair

Cut.NumberIn, CLEAR (Statistics), CATEGORY ("Exclude") :
Hair Cut and

Shampoo.VATime, CLEAR (Statistics), CATEGORY ("Exclude") :
Hair

Cut.WaitTime, CLEAR(Statistics),CATEGORY ("Exclude") :
Hair Cut and

Shampoo.NumberIn, CLEAR (Statistics), CATEGORY ("Exclude") :
Customer

Finish.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
Hair Cut and

Shampoo .NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
Hair Cut and

Shampoo.WIP,CLEAR (System) , CATEGORY ("Exclude-Exclude") :
Hair

Cut.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
Hair Cut and

Shampoo.WaitTime, CLEAR (Statistics), CATEGORY ("Exclude") :
Hair Cut Only?.NumberOut

True, CLEAR (Statistics), CATEGORY ("Exclude") ;

QUEUES: Hair Cut and
Shampoo.Queue, FIFO, ,AUTOSTATS (Yes, , ) :
Hair Cut.Queue, FIFO,,AUTOSTATS (Yes,,);

PICTURES: Picture.Airplane:
Picture.Green Ball:
Picture.Blue Page:
Picture.Telephone:

Picture.Blue Ball:
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Picture.Yellow Page:
Picture.EMail:
Picture.Yellow Ball:
Picture.Bike:
Picture.Report:
Picture.Van:
Picture.Widgets:
Picture.Envelope:
Picture.Fax:
Picture.Truck:
Picture.Letter:
Picture.Box:
Picture.Woman:
Picture.Package:
Picture.Man:
Picture.Diskette:
Picture.Boat:
Picture.Red Page:
Picture.Green Page:

Picture.Red Ball;

RESOURCES:
Shampoo, Capacity(1l),,,C0ST(0.0,0.0,0.0),CATEGORY (Resource
s),,AUTOSTATS (Yes,, ) :

Hair Cut
Server,Capacity(l),,,C0OST(0.0,0.0,0.0),CATEGORY (Resources
), ,AUTOSTATS (Yes, ,) ;

TALLIES: Hair
Cut.TotalTimePerEntity, , DATABASE (, "Total
Time","Process","Hair Cut"):

Hair Cut and
Shampoo.VATimePerEntity, , DATABASE (, "VA

Time", "Process","Hair Cut and Shampoo") :
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Hair Cut.NVATimePerEntity,, DATABASE (, "NVA
Time","Process","Hair Cut"):

Hair Cut.WaitTimePerEntity,, DATABASE (, "Wait
Time","Process","Hair Cut"):

Hair Cut and
Shampoo.WaitTimePerEntity, , DATABASE (, "Wait
Time", "Process","Hair Cut and Shampoo") :

Hair Cut and
Shampoo.TotalTimePerEntity, , DATABASE (, "Total

Time", "Process","Hair Cut and Shampoo");

QUTPUTS: Hair Cut.NVATime,,Hair Cut Accum NVA
Time, DATABASE (, "Accum NVA Time", "Process","Hair Cut"):
Hair Cut.NumberIn,,Hair Cut Number
In, DATABASE (, "Number In","Process","Hair Cut"):
Hair Cut and Shampoo.VATime, ,Hair Cut and
Shampoo Accum VA Time, DATABASE (, "Accum VA
Time", "Process",
"Hair Cut and Shampoo") :
Hair Cut.WaitTime, ,Hair Cut Accum Wait
Time, DATABASE (, "Accum Wait Time","Process","Hair Cut"):
Hair Cut and Shampoo.NumberIn,,Hair Cut and
Shampoo Number In,DATABASE (,"Number In","Process",
"Hair Cut and Shampoo") :
Hair Cut and Shampoo.NumberOut,,Hair Cut
and Shampoo Number Out, DATABASE (, "Number Out","Process'",
"Hair Cut and Shampoo") :
Hair Cut.NumberOut,,Hair Cut Number
Out, DATABASE (, "Number Out", "Process","Hair Cut"):
Hair Cut and Shampoo.WaitTime,,Hair Cut and
Shampoo Accum Wait Time, DATABASE (, "Accum Wait
Time", "Process",

"Hair Cut and Shampoo");
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REPLICATE,

1, ,MinutesToBaseTime (200),Yes, Yes,,,, 8,Hours,No,No;

ENTITIES:
Customer, Picture.Man,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS (Ye

Syl

4 adl) dil
; Model statements for module: Create 1
43 CREATE,

1,MinutesToBaseTime (0.0),Customer:MinutesToBaseTime (EXPO (

4)) :NEXT (5%) ;

5% ASSIGN: Customers

Arrive.NumberOut=Customers Arrive.NumberOut + 1:NEXT(0%);

; Model statements for module: Decide 1

0$ BRANCH, 1:
With, 25/100,83%, Yes:
Else, 9%, Yes;
8% ASSIGN: Hair Cut Only?.NumberOut
True=Hair Cut Only?.NumberOut True + 1:NEXT(1$);

9% ASSIGN: Hair Cut Only?.NumberOut
False=Hair Cut Only?.NumberOut False + 1:NEXT(2$);
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; Model statements for module: Process 1
1s ASSIGN: Hair Cut.NumberIn=Hair
Cut.NumberIn + 1:

Hair Cut.WIP=Hair Cut.WIP+1;

398 STACK, 1:Save:NEXT (13%) ;
138 QUEUE, Hair Cut.Queue;
128 SEIZE, 2,NVA:

Hair Cut Server,1l:NEXT(11$);

118 DELAY :
MinutesToBaseTime (Normal (3,1)),,NVA:NEXT (54%) ;

54$ ASSIGN: Hair Cut.WaitTime=Hair
Cut.WaitTime + Diff.WaitTime;

1853 TALLY: Hair
Cut.WaitTimePerEntity,Diff.WaitTime, 1;

208 TALLY: Hair
Cut.TotalTimePerEntity,Diff.StartTime,1;

443 ASSIGN: Hair Cut.NVATime=Hair
Cut .NVATime + Diff.NVATime;

45% TALLY: Hair
Cut.NVATimePerEntity,Diff.NVATime, 1;

103 RELEASE: Hair Cut Server,1l;
59$ STACK, 1l:Destroy:NEXT (58$) ;
588% ASSIGN: Hair Cut.NumberOut=Hair

Cut.NumberOut + 1:
Hair Cut.WIP=Hair Cut.WIP-
1:NEXT (39) ;
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; Model statements for module: Dispose 1
3S$ ASSIGN: Customer

Finish.NumberOut=Customer Finish.NumberOut + 1;

61$ DISPOSE: Yes;
; Model statements for module: Process 2
2S ASSIGN: Hair Cut and

Shampoo.NumberIn=Hair Cut and Shampoo.NumberIn + 1:
Hair Cut and

Shampoo.WIP=Hair Cut and Shampoo.WIP+1;

918 STACK, 1:Save:NEXT (65%) ;
653 QUEUE, Hair Cut and Shampoo.Queue;
645 SEIZE, 2,VA:

Shampoo, 1 :NEXT (633) ;

633 DELAY :
MinutesToBaseTime (Normal (5,2)),,VA:NEXT (106%) ;

106$ ASSIGN: Hair Cut and
Shampoo.WaitTime=Hair Cut and Shampoo.WaitTime +
Diff.WaitTime;

708 TALLY: Hair Cut and

Shampoo.WaitTimePerEntity,Diff.WaitTime,1;
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728

Shampoo.

963
Shampoo
978
Shampoo
62$
1118

1108
Shampoo

Shampoo

TALLY: Hair Cut and
TotalTimePerEntity,Diff.StartTime, 1;
ASSIGN: Hair Cut and

.VATime=Hair Cut and Shampoo.VATime + Diff.VATime;

TALLY: Hair Cut and

.VATimePerEntity,Diff.VATime, 1;

RELEASE: Shampoo, 1;
STACK, 1:Destroy:NEXT (1108) ;
ASSIGN: Hair Cut and

.NumberOut=Hair Cut and Shampoo.NumberOut + 1:

Hair Cut and

.WIP=Hair Cut and Shampoo.WIP-1:NEXT (3$);

224



14 Jha
étm k_t;tSJﬂ\ L@J é\j\‘, Assign Module bl Baa g (o il (8 g JEQ) 13 ‘f

Assign Module il 332 g

Assign 1

s ) DS o5l Cliia 5 S 5 @ el Bagaa a8 alinY saa 5l 038 axiidi
Baal g i) 3as g o Luil 8o Sl (a5 aldad il yuaia g} 5l IS

Aualal) cilaladiny)

it Aadadl] diliadll apanil) ¢ Jal 2ac WS i

o5 el das Jiad (pS £ 50 i -

Agbail 525 eldae) -

i) bbda sl B pal A1) 330

Assign ['>__<|

M arne:

L]

Azsignments:

Add.
Edit...

Delete

i

(] 4 | Cancel | Help |

Assignments <lalia) ) g 338l

Assignments
Type:
|Variable ﬂ
ariable Mame: e W alue:
ariable 1 ~| |

(] | Cancel Help
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Al ol ) e 33306
g sl ) s>

Assignments
Type:
|Variable ﬂ
Mew W alue:
Attribute s vale
Entity Type |‘I

Entity Picture

Other (] | Cancel ‘ Help |

Hame |Assignments|

1 As=ign 1

| #

Name
1 Azzign 1

SO
dS3 Glo ek as sl iy il s 5 )
Bas gl

Lonie x5l g ST ) alisd 2oy
as gl il Jay

"Elld pet e gl atua 3l LY &
I\Mdiaetlé&tlbgﬂaddﬁoidsﬁ‘Other
Bl elgi) (e 5l 254l

s By e ) Sinie (53 il o
Lasie Jadd axdiin g 3aa gl (AlKD J 50

.n)._?j‘n 8}‘“ U}S:‘

226

Assignments

0 rows

It ) sall 33805

Double-click here to add a new row.

Name px)

Assignment Ui

Type g

Variable Name _paiall au)



33:1&.; 3.&.\3 L@.\.‘! A L;\M "03\51\ L e.u!
Lodie Jadd aadind g 3as gl (A J 50 die
_"ajm" i}'m U}S:'
:\J‘,';Jm‘\:\]}alugugﬂ\ aaadl Al g5
g 8" & 8l 55 Ladie i ardiig g Baa )
Entity Type "(A\S

) dbude ?’J\j Baaadl " AK B  pat g5

055 Ladie Lo A% g Bas gl) 4l s20 2ie

MO s s

al) S (532015 GalAl) Uaill e (e
Ay g Bas ol I 540 die Bauaa dad
Melld et g il O 5 Ledie

e clld e o paiall S dall syl dag

gl OsS Ladie padiugl Ul il ki

.HL-):‘S EJ}AH ji "0315 t}:‘”

Attribute Name 4&all au)

Entity Type (ASI & s

Entity Picture (IS 3 ) ga

Other &l e

New Value 3xall 4l

SIMAN 42l Assion Module i 333 9

4 a0 cale
PROJECT, "Unnamed Project","Dr. A.
Barry",,,No,Yes, Yes, Yes, No,No,No;
REPLICATE, 1,,,Yes,Yes,,,,24,Hours,No,No;

3 galll cila
7
; Model statements for module: Assign 1
0% ASSIGN;
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Clialall ey jull cilaglailly o 55 ale ptaal Colele Loy Jeny AL Cilane a3 )
Jaray Ll Ao 350 smam s Oobe 4aa b 48,500 3l il 5 el 3 ALl culd 5 jpnall
il ad) s G 5 s gy baaba £ 550 () LeaDla) (8 (a5 4885 15 U3 Ju
e A 3l A3 )5l s ilss clagliatl 305 3l 5 5l clialal) 4382 1 (5 jlne
a0 B ol e Jale LeaBlaly a i g (3383 10 S B jls Jaray Ll e j 90 S
ALY ] gk il pad) 5 (3180 6 Jon gl b & G ge

1Y) Guplia aa sl g ol Sla

73 sadll

Fast Repair # Qut Which Worker (True)

= | =

0ot LT Skiled Worker # Repair

- Give Priority Low|

"~ Finished Repair

. . b N—
3 TFast Repair # Out
Mot Skilled * T

=Ji

Which Worker?

ive Priority Highen— . . . .

© " Non Skilled Worker # Repair

Give Priority Low B

Mormal Repair}: .

ive Priority High S

Fast Repair }: :
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Skilled

Mot Skilled

" Non Skilled Worker # Repair "

. Normal Repair # Out .

0

Finished Repair

0

Fast Repair # Out

i 5l i gl 8 ) S5 g

Cteate ua:i\...a; 53803

Name Entity Type Type Value|
1 Normal Rep Truck Random (Expo) 10
2 Fast Repair Van Random (Expo) 18
Units Entities per Arrival| Max Arrivals| First Creation
WMinutes 1 Infinite 0.0
Minutes 1 Infinite 0.0

Assign palbas 338l
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0
. Type Attribute Hame| New Value
< 1 ttribute * [ Priority 2
Double-click here to add a new row.
Hame
1 Give Priority Low |1 rows|
2 Giwve Priority High 1 rows

Assignments

Type Attribute Name
1 ftricute ¥ | Priority 1
Double-click here to add a new row.

zzigh - Basgic Pro

Hame
1 Give Priority Low
2 Give Priority High

lalal) 15l ge g 55 IS Al ¢ 51 o Apliadl Ui Uin LY

|1 rows|

Decide uaibas 338
[Decide - Basic Pro
Hame Type If Attribute Name| Iz | Value
1 Which Worker? 2-way by Condition Attribute Priority == 1

il Jalall ) (Aalal) (S G i SV AL i) R 21025 il Decide 53a s
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Process UASLA; 3234

Name Type Action Priority
1 Skilled Standard Seize Delay Releaze Medium(2}
2 Mot Skilled Standard Seize Delay Releaze Medium(2}

Type

Resource Name| Quantity

1 Hesource -

Skilled Worker 1

Double-click here to add a new row.

istics
Mormal Minutes Walue Added 1 =
1 rows | Mormal Minutes Walue Added 1 =
Resources
Type Resource Name |Quantity
1 Rezource | Not Skilled Worker 1
Double-click here to add a new row.
listics

|1 row= | fMormal

‘Minutes

Walue Added
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=TV Repair
[= Entity
- Time
Other
=} Queue
Time
(¥ Other
[=-Resource
=] Usage
[+ Number Busy
Number Scheduled
- Number Times Used
[#- Scheduled Utlization
Utilization

PROJECT,

A

12:02:28AM Category Overview April 15, 2004
|TV Repair I
Replications: 1 Time Units:  Hours
|Resource |
Usage
“Utilization Minimum WMaximum
Average Half Width Value Value
Mot Skilled Worker 0.6954 (Insufficient) 0.00 1.0000
Skilled Warker 02412 (Insufficient) 0.00 1.0000
o7
06
05
H 04
H 03
0z
01
] =~ -
S,
%, h
%, %,
&,
Model Filename: Model2 Page 9 of 9

) ) i) UL & S 2y e

"WorkShop","Dr. A.

Barry",,,No,Yes,Yes, Yes,No,No,No;

ATTRIBUTES:

VARIABLES:

True, CLEAR (Statistics), CATEGORY ("Exclude") :

Priority;

Which Worker?.NumberOut

SIMAN 4ay JUialf
4 pal il

Skilled.NumberIn, CLEAR (Statistics),CATEGORY ("Exclude") :
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Not
Skilled.NumberIn, CLEAR (Statistics), CATEGORY ("Exclude") :
Normal

Repair.NumberOut, CLEAR (Statistics),CATEGORY ("Exclude") :

Skilled.NumberOut, CLEAR(Statistics), CATEGORY ("Exclude") :
Not
Skilled.NumberOut, CLEAR(Statistics), CATEGORY ("Exclude") :
Not
Skilled.WIP,CLEAR (System),CATEGORY ("Exclude-Exclude") :
Finished
Repair.NumberOut, CLEAR (Statistics),CATEGORY ("Exclude") :
Which Worker?.NumberOut
False,CLEAR (Statistics), CATEGORY ("Exclude") :
Fast
Repair.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :

Skilled.WIP,CLEAR(System), CATEGORY ("Exclude-Exclude") ;

QUEUES: Skilled.Queue:
Not Skilled.Queue, FIFO,,AUTOSTATS (Yes,,)

PICTURES: Picture.Airplane:
Picture.Green Ball:
Picture.Blue Page:
Picture.Telephone:
Picture.Blue Ball:
Picture.Yellow Page:
Picture.EMail:
Picture.Yellow Ball:
Picture.Bike:
Picture.Report:
Picture.Van:

Picture.Widgets:
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Picture.Envelope:
Picture.Fax:
Picture.Truck:
Picture.Letter:
Picture.Box:
Picture.Woman:
Picture.Package:
Picture.Man:
Picture.Diskette:
Picture.Boat:
Picture.Red Page:
Picture.Green Page:

Picture.Red Ball;

RESOURCES : Skilled
Worker, Capacity(1l),,,COST(0.0,0.0,0.0),CATEGORY (Resources
), ,AUTOSTATS (Yes,, ) :

Not Skilled
Worker,Capacity(l),,,C0OST(0.0,0.0,0.0),CATEGORY (Resources
), ,AUTOSTATS (Yes, ,) ;

REPLICATE,

1, ,MinutesToBaseTime (480),Yes, Yes,,,, 8,Hours,No,No;

ENTITIES:
Van, Picture.van,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS (Yes,,) :

Truck,Picture.Truck,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS (Yes

e )

; Model statements for module: Create 1
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6S CREATE,
1,MinutesToBaseTime (0.0), Truck:MinutesToBaseTime (EXPO(10)
)y :NEXT(7S%) ;

7S ASSIGN: Normal
Repair.NumberOut=Normal Repair.NumberOut + 1:NEXT (0S);

; Model statements for module: Assign 1

0s ASSIGN: Priority=2:NEXT (2$);
; Model statements for module: Decide 1

23 BRANCH, 1:

If,Priority==1,10$,Yes:
Else, 115, Yes;
108 ASSIGN: Which Worker?.NumberOut
True=Which Worker?.NumberOut True + 1:NEXT(3S);

113 ASSIGN: Which Worker?.NumberOut
False=Which Worker?.NumberOut False + 1:NEXT (45%);

; Model statements for module: Process 1
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33 ASSIGN:
Skilled.NumberIn=Skilled.NumberIn + 1:
Skilled.WIP=Skilled.WIP+1;
158 QUEUE, Skilled.Queue;
1453 SEIZE, 2,VA:
Skilled Worker, 1:NEXT(13$);

13$ DELAY:

MinutesToBaseTime (Normal (5,1)),,VA;

123 RELEASE: Skilled Worker,1;

60$ ASSIGN:

Skilled.NumberOut=Skilled.NumberOut + 1:
Skilled.WIP=Skilled.WIP-

1:NEXT (59) ;

; Model statements for module: Dispose 1
5% ASSIGN: Finished

Repair.NumberOut=Finished Repair.NumberOut + 1;

635 DISPOSE: Yes;
; Model statements for module: Process 2
43 ASSIGN: Not Skilled.NumberIn=Not

Skilled.NumberIn + 1:

Not Skilled.WIP=Not
Skilled.WIP+1;
67S QUEUE, Not Skilled.Queue;
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663 SEIZE, 2,VA:
Not Skilled
Worker, 1:NEXT (65$) ;

65$ DELAY :
MinutesToBaseTime (Normal (6,1)),,VA;
645 RELEASE: Not Skilled Worker,1;
1128 ASSIGN: Not Skilled.NumberOut=Not
Skilled.NumberOut + 1:

Not Skilled.WIP=Not
Skilled.WIP-1:NEXT (59);

; Model statements for module: Create 2

115$ CREATE,
1,MinutesToBaseTime (0.0),Van:MinutesToBaseTime (EXPO(15)) :
NEXT (1169%) ;

116$ ASSIGN: Fast Repair.NumberOut=Fast
Repair.NumberOut + 1:NEXT (1$);

; Model statements for module: Assign 2

13 ASSIGN: Priority=1:NEXT (2S$);
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Batch Module p > 33 ¢

Batch 1 -
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Mame:

Type:

Eatch 1 ﬂ |F'ermanent j
Batch Size: Save Criterior;

|2 |Last j
Rule:

|.-’-'-.n_l,I Entity ﬂ

Cancel | Help

M ame; Type:
[Batch 1 | |Pemanent -
Batch Size: Temporar

|2 Last -
Fule:

|y Entity |

Cancel | Help |

Save Criterion 4aéall jlmal ) 5ol 3280

M ame: Type:

|Eatch 1 ﬂ |F'ermanent j
Batch Size: Save Criterian:

|2 |Last j
Fule: First

|.f3.n_lrl Ertity ﬂ glr-lnrguct

x|

Cancel | Help |

BA&:G“ J\);.“ 33803
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Batch

Marmne: Type:

IBatu:h 1 ;I IF'ermanent ;I
Batch Size: Save Criterian;

[2 | Last |
Rule:

I.-'i.n_l,l Entity LI
M—I Cancel | Help

52l dada gk b pailad) 33U
&).\S\ J\PB.AQU&A

Batch - Basic Pr
Hame Type Batch Size| Save Criterion Rule
1 Batch 1 |Permanent v |2 Last Any Entity

Temporary

Liall Jlxa ) s 3380
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Batch - Bazic Pr
Name Type Batch Size| Save Criterion Rule
1 Batch 1 Permanent 2 Last LI Any Entity
First
Sum
Product
Br_t&ﬂ J\)a.“ 33803
Batch - Bazic Pr
Name Type Batch Size| Save Criterion Rule
1 Batch 1 Permanent 2 La=t Any Entity L”
Any Entity
S5
Caa gl G laal)
S e ey as gl iy el s 5 ) Name as)
baa gl
e);iu L,f“\ k) aae Batch Size :La);j\ pa



iy e gl Sy (A4S ot Fi s
JECUR

1" 3o ol Aaalal) IS & ja 48 aaa
axa 5 Al Ca g Any Entity "33
e Lo 3t g deall) ikl e " 3
aaa'" las 5 323 By Attribute "daally”

Led il 5 alaill Aaalsl) ol JS "aa s
el ol (K e cay Al daal) o)
Ledic aniiudy Lgad & il ()] Lea o jaiu
MEEally Baclal) ) oS

PROJECT,

Save Criterion Hiall jxa

Rule 33

Attribute Name 4éal) au)

SIMAN 4L Batch Module aj> 33 g
&l dila

"Unnamed Project","Dr. A.

Barry",,,No,Yes, Yes, Yes, No,No,No;

VARIABLES: Batch

1.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") ;

QUEUES: Batch 1.Queue,FIFO,,AUTOSTATS (Yes,,)
REPLICATE, 1,,,Yes,Yes,,,,24,Hours,No,No;

El}dﬂhﬂa
; Model statements for module: Batch 1
0s QUEUE, Batch 1.Queue;
1s$ GROUP, , Permanent:2,Last:NEXT(2$) ;
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2S ASSIGN: Batch 1.NumberOut=Batch

1.NumberOut + 1;

Separate Module Juad d4a g

Separate 1

Crriginal

U ﬁﬁwme
by s A i) il s 3l (5 lanae Jaay s Ba) mall (pa jaey Jae el
JBaa ) Jaw) laaae
A S Juadl 5 Sl (e gt Bae () a3 (S el La) andind () Sy Bas 1) 028
O p s Jumd die AU geaaill Ak 3l 5 CallSS Gapadise ) B aad LS ils Lga Ja
ISy Al il @ i Ageat) il a5 die paliil) & o jal) Gl Jiaal)
Oo stlaall a3l (8 IS e ie de el 3 Lgrnand 4 &3 o) i il Caues xS
Ban sl Haly e SN G LS Baa 1) (e Al ) 5 Alae el
Sl Claladiny)

'%JKAUAKA )A.Lum”. &Jm&dmﬁ 31 oS dl.m‘)“-
Lﬁ)\jﬂb%@é@@ﬁ)&hld@id@)!-

i) bbds ) gl b pal Al 3380
Separate
M arne: Type:
|Separate 1 j |Duplicate Original j
Percent Cost to Duplicates (0-100); # of Duplicates:
|50 31

0k | Cancel Help
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) i die g i) ) ga JSE B

& ).1.“ J\ B 53303
Separate
M ame: Type:
|Separate 1 ﬂ |Du|:u|iu:ate Original ﬂ
P t Cost to Duplicates (0-100);
srcent Cost to Duplieates (0100F 5 i Fuisting Batch
|50 % [1

(] 4 | Cancel Help
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hﬁd@“ﬁ@&)ﬂ\)\};fad&b

Marmne:

T

ype!

ISeparale 1

| [Split Existing Batch i

kember Attributes:

I Retain Original Entity W alues

Retain Qriginal Entity ' alues
Take Al Reprezentative Walues
Take Specific Representative Yalues

[

]

Cancel | Help |

3 - El .E|:E:i|:: F'l'|:||: =

Name

Type

ﬂd\&;ﬁm);k@ua\jﬂ\ﬁﬁb
g5l Jlsa 33l ) seks aa

Cost to Duplicates| # of Duplicates

1 Separate 1

Duplicate Criginal ;I

Duplicate Criginal
Split Exizting Batch

30 1

o El .E|:E:i|:: F'l'lj
Name Type Member Attributes
1 Separate 1 : Split Existing Batch Retain Original Entity Values j
Retain Original Entity Values
Take All Reprezentative Values
Take Specific Reprezentative Values
- )S‘

S5 o ek s bas sl iy jail s 5 )

Bas gl

") g Aaaldll i<l Juai 43 )

(e 2d3s 2ac Fd ab 9 Duplicate Original
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"33 g sall Ao jall and” | LY 4l

& (S Juad o3y Uia 5 Split Existing Batch
A a5 3 gl R gy Canan n 3a IS
ALY el

da JAl) oall anlsl) A g ) g 8IS aat
AaluY) AN (e A€ aaa Aagdl) sda
dousill 238 5 (100-0 09) Sum (HISH

Oo i Loy 43U il G g sbudll g 5 58
Loaie ad Jeriusi Lo GASH Qi Ay
MRV i £ sl 5

Baa gl jalaies Al 5 daslal) K sae
L Jerind | Lo GIS) ) ALyl
M) i & sl 5 S Ladie

S Clin 28 i B (e’ Ayl

pda Ala) Kl ) de ganall Jiaall
daalall clacall (e 6 I 2 gad ol iay)
Entity.Type, Entity.Picture, )
Entity.Station, Entity.Sequence,

( Entity.HoldCostRate, and Entity.Jobstep
ARy adiiaally 28l Claal) K
Maaaal) Ao jall and" & gl oS Ladie
calS il 5 Jiaall GISH Cilia ol diia aul
paio 5 A Jal) b AlaY) sl ais
“Take s® " ganll laa 5 Ladie dads

Specific Representative Value”

Percent Cost to gemil) 4815 4l

Duplicates

# of Duplicates geadl) 23

Member Attributes saxl) Cilia

Attribute Name 4éall avi)

SIMAN 4L Separate Module J«<8 332 g

& il cile
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PROJECT, "Unnamed Project","Dr. A.

Barry",,,No,Yes,Yes, Yes, No,No,No;

VARIABLES: Separate 1.NumberOut

Dup, CLEAR (Statistics), CATEGORY ("Exclude") :
Separate 1.NumberOut

Orig,CLEAR (Statistics),CATEGORY ("Exclude") ;

REPLICATE, 1,,,Yes,Yes,,,,24,Hours,No,No;
; Model statements for module: Separate 1
0% DUPLICATE, 100 - 50:

1,3%,50:NEXT (2$) ;

25 ASSIGN: Separate 1.NumberOut
Orig=Separate 1.NumberOut Orig + 1;
33 ASSIGN: Separate 1.NumberOut

Dup=Separate 1.NumberOut Dup + 1;
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25 5al

— To Jedda —
18
.—|. TaDammam §——1| Arrival Terminal § - . Dispose.1
4 _—‘7 180

To Jedda Arrive

To Dammam Arivs Which Flight?

-2

To Madina Arrive

1. ToMadina — .

1

e il A
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To Jedda Arrive\'.—
4} .

To Dammam Arrivese—

To Madina Arrive\'.—
q .

— To Jedda

Which Flight? To Dammam

Entity. Type==fe-Jedds Pazs
Entity . Type==fFc-Bammam Passinger . u .
Entity . Type==To Mad|na Pa=ssingsr

To Madina
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Arrival Terminal

Dispose 1

Create =l

Name Entity Type Type Value
1 To Jedda Arrive To Jedda Pa Random (Expo) T
2 To Damrmam Arrive To Dammam Random (Expo) 1
3 To Madina Arrive To Madina P Random (Expo) 2

Units Entities per Arrival| Max Arrivals| First Creation|

Minutes 1 Infinite 0.0

Minutes 1 Infinite 0.0

Minutes 1 Infinite 0.0

Batch uaibas
Batch - Basic Proc
Name Type Batch Size| Save Criterion Rule Attribute Name

1 Fly To Temporary 10 Last By Aftribute Entity. Type

(33l 4x) 10 5» Batch Size 4« 3all asa Temporary <3 Type o all ¢ 55 O LaaY
(Laaall) Bac )y oy (51 ) (S Last A s Save Criterion 4 jal) Jads jlas

Entity. Type (Al & 53 s Attribute Name 4&all ani) 5 By Attribute 44all Rule

[Decide - Basic Proc

| Conditions

Decide (=il

IF Attribute Name

Entity Type

Entity Type -~ [Attnbute 1 To Jedda Passinger

Entity Type Aftribute 2 To Dammam Passinger

Entity Type Attribute 3 To Madina Passinger

Type

Double-click here to add a new row.e to add a new row.

1 Which Flight?

M-way by Condition

Process yailbas
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azic Process

Name Type Action Priority
1 To Damrma Standard Seize Delay Releaze Mediumi2})
2 To Madina Standard Seize Delay Releaze Mediumi2})
3 To Jedda Standard Seize Delay Releaze Mediumi2}
Resources| Delay Type Units Allocation Minimum| Maximum| Report Statistics
1 rows | Uniform Hourz MNon-“alue Added 0.5 1.1 =2
1 rows | Uniform Hourz MNon-“alue Added 1.15 1.25 =2
1 rows | Uniform Hourz MNon-“alue Added 18 2.2 =2

Type Resource Name| Quantity
1 Resource + | Flight Two 1
Double-click here to add a new row.

rt Statistics
Uniform Hours MNon-Value Added 0.5 1.1 =
1 rows | Uniform Hours MNon-Value Added 1.15 1.25 =
1 rows | Uniform Hours MNon-Value Added 159 22 =
R ¥
Type Resource Hame| Quantity
1 Rezource + [ Flight Three 1

Double-click here to add a new row.

Report Statistics

Unifarm Hours Mon-Value Added 1.15 1.25 |7
1 rows | Uniform Hours Mon-Value Added 1.9 22 =
Resources ]

Resource Name

Resource * | Flight One 1
Double-click here to add a new row.

11 o= | fUniform ‘Hours ‘Non-Value Added 1.9 22 =

Separate U=l s>

Name Type Member Attributes

1 Arrival Terminal Split Exizting Batch + | Retain Original Entity Values

¢l dda s Split Existing Batch 33 53 sall 4a 3all (Juad 58 Type daaill & 5 L LaY
Retain Original Entity Values e i<l ad e ¢5Y) s Member Attribute

Dispose U2l s | yal
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Name Record Entity Statistics

1 Dizpose 1 o
..
g
=/ Private Air
newy 239:07AM Category Overview gl 16, 2004
- Other
) Queue
Time " B
[-Other \Prlvate Air I
=) Resource
u - .
& Eﬁimher Busy Replications: 1 Time Units:  Hours
- Number Scheduled
1 Number Times Used ‘Resource I
+)- Scheduled Utiization
+)- Utiization
Usage
/Utmzatlon — T
Z H Average Half Width Value Value
Flight One 0.9184 (Insufficient) 0.00 1.0000
Flight Three 0.8207 (Insufficient) 0.00 1.0000
Flight Two 0.8548 (Insufficient) 0.00 1.0000
1
08 M I
e 08 I
g
e 04
02 =
o
%,!% %,% %y,
% L)
Model Filename: C:\Documents and Seftings\amb\Desktop\ORS4 3\PrivateAir Page 11 of M
slewe - - -
- 5 .
e \thuu!gJUJlng.Lﬁ)u
. :' ‘
SIMAN 42l Juial
- - '
4y adl) cala
s
" 4
PROJECT, Private

Air","amb",,,No,Yes,Yes, Yes,No,No,No;

VARIABLES: To

Madina.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
To

Jedda.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
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To
Dammam.NumberIn, CLEAR (Statistics), CATEGORY ("Exclude") :
To Madina
Arrive.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
To
Jedda.NumberIn, CLEAR (Statistics), CATEGORY ("Exclude") :
To Dammam
Arrive.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
Fly
To.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
Dispose
1.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
To
Madina.NumberIn, CLEAR (Statistics), CATEGORY ("Exclude") :
To Jedda
Arrive.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
To
Jedda.WIP,CLEAR(System), CATEGORY ("Exclude-Exclude") :
To
Dammam.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
To
Madina.WIP,CLEAR (System), CATEGORY ("Exclude-Exclude") :
Arrival Terminal.NumberOut
Orig,CLEAR (Statistics),CATEGORY ("Exclude") :
To
Dammam.WIP,CLEAR(System) , CATEGORY ("Exclude-Exclude") ;

QUEUES: Fly To.Queue,FIFO,,AUTOSTATS (Yes,,):
To Dammam.Queue:
To Jedda.Queue, FIFO, ,AUTOSTATS (Yes,, ) :

To Madina.Queue;

PICTURES: Picture.Airplane:

Picture.Green Ball:
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Picture.Blue Page:
Picture.Telephone:
Picture.Blue Ball:
Picture.Yellow Page:
Picture.EMail:
Picture.Yellow Ball:
Picture.Bike:
Picture.Report:
Picture.Van:
Picture.Widgets:
Picture.Envelope:
Picture.Fax:
Picture.Truck:
Picture.Letter:
Picture.Box:
Picture.Woman:
Picture.Package:
Picture.Man:
Picture.Diskette:
Picture.Boat:
Picture.Red Page:
Picture.Green Page:

Picture.Red Ball;

RESOURCES: Flight
Three,Capacity(1l),,,C0ST(0.0,0.0,0.0),CATEGORY (Resources)
, r AUTOSTATS (Yes, , ) :

Flight
One, Capacity(1),,,C0ST(0.0,0.0,0.0),CATEGORY (Resources),,
AUTOSTATS (Yes,, ) :

Flight
Two, Capacity(1),,,C0ST(0.0,0.0,0.0),CATEGORY (Resources),,
AUTOSTATS (Yes, , ) ;
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REPLICATE,

1, ,HoursToBaseTime (10),Yes, Yes,,,,24,Hours,No, No;

ENTITIES: To Dammam
Passinger,Picture.Man,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS (Y
es,,):

To Madina
Passinger, Picture.Man,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS (Y
es,,):

To Jedda
Passinger,Picture.Man,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS (Y

es,,);

Fisall ile
; Model statements for module: Create 1
7$ CREATE, 1,MinutesToBaseTime (0.0),To

Jedda Passinger:MinutesToBaseTime (EXPO (7)) :NEXT (8S);

85 ASSIGN: To Jedda Arrive.NumberOut=To
Jedda Arrive.NumberOut + 1:NEXT(0S);

4

4

; Model statements for module: Batch 1
0s QUEUE, Fly To.Queue;
113 GROUP,

Entity.Type, Temporary:10,Last:NEXT (12%) ;

128 ASSIGN: Fly To.NumberOut=Fly
To.NumberOut + 1:NEXT(3$%);
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; Model statements for module: Decide 1
33 BRANCH, 1:

If,Entity.Type==To Jedda
Passinger, 6$,Yes:

If,Entity.Type==To Dammam
Passinger,4$,Yes:

If,Entity.Type==To Madina
Passinger,5$,Yes:

Else, 2$,Yes;

; Model statements for module: Dispose 1
25 ASSIGN: Dispose 1.NumberOut=Dispose
1.NumberOut + 1;

153 DISPOSE: Yes;
; Model statements for module: Process 4
65 ASSIGN: To Jedda.NumberIn=To

Jedda.NumberIn + 1:

To Jedda.WIP=To Jedda.WIP+1;
193 QUEUE, To Jedda.Queue;
18$ SEIZE, 2,NVA:

Flight One, 1:NEXT(17%);
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17$ DELAY: Uniform(1.9,2.2),,NVA;
16$ RELEASE: Flight One, 1;
64$ ASSIGN: To Jedda.NumberOut=To
Jedda.NumberOut + 1:

To Jedda.WIP=To Jedda.WIP-
1:NEXT (1$%);

; Model statements for module: Separate 1
1s SPLIT: :NEXT (67%) ;
67S ASSIGN: Arrival Terminal.NumberOut

Orig=Arrival Terminal.NumberOut Orig + 1:NEXT (2%);

; Model statements for module: Process 2
43 ASSIGN: To Dammam.NumberIn=To
Dammam.NumberIn + 1:

To Dammam.WIP=To
Dammam.WIP+1;
738 QUEUE, To Dammam.Queue;
728 SEIZE, 2,NVA:

Flight Two,1:NEXT(718);

718 DELAY : Uniform(0.9,1.1),,NVA;
708 RELEASE : Flight Two,1;

256



118% ASSIGN: To Dammam.NumberOut=To
Dammam.NumberOut + 1:
To Dammam.WIP=To Dammam.WIP-

1:NEXT (1$%);

; Model statements for module: Process 3
5% ASSIGN: To Madina.NumberIn=To
Madina.NumberIn + 1:

To Madina.WIP=To
Madina.WIP+1;
12453 QUEUE, To Madina.Queue;
123$ SEIZE, 2,NVA:

Flight Three, 1:NEXT (1223);

1223 DELAY : Uniform(1.15,1.25),,NVA;
1218 RELEASE: Flight Three, 1;
169$ ASSIGN: To Madina.NumberOut=To

Madina.NumberOut + 1:

To Madina.WIP=To Madina.WIP-

1:NEXT (1$%);

; Model statements for module: Create 4

1723 CREATE, 1,MinutesToBaseTime (0.0), To
Dammam Passinger:MinutesToBaseTime (EXPO(6)) :NEXT(173$);
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173% ASSIGN: To Dammam

Arrive.NumberOut=To Dammam Arrive.NumberOut + 1:NEXT(0%);

; Model statements for module: Create 5

1763 CREATE, 1,MinutesToBaseTime (0.0),To

Madina Passinger:MinutesToBaseTime (EXPO(8)) :NEXT (177$) ;

177$ ASSIGN: To Madina
Arrive.NumberOut=To Madina Arrive.NumberOut + 1:NEXT (0%);
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Record
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PROJECT, "Unnamed Project","Dr. A.

Barry",,,No,Yes, Yes, Yes,No,No, No;

COUNTERS: Record 1,,,,DATABASE (, "Count", "User

Specified", "Record 1");

REPLICATE, 1,,,Yes,Yes,,,,24,Hours,No,No;
; Model statements for module: Record 1
0s COUNT : Record 1,1;
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Resources:

Add...

Queue Type: Queue Mame:
IDueue ﬂ |Seize 2.Queus
Ok, I Cancel | Help |
Intermal
Attribute
E wpression

Seize - Advanced Pro

Name Allocation Priority |Resources| Queue Type | Queue Name
1 Seize 2 Other j KMedium(2) 0 rows | Queus Seize 2. Queue
Value Added
MNon-Value Added
Transfer

Wait

Other

JJ\)AS\ J‘P 53303

Resources

Priority
1 Seize 2 Other ediumi2})
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J}.\LU\&}JJ\PBJS\J

Name Allocation Priority |Resourc:es| Queue Type | Queue Name |
1 Seize 2 Other Mediumi2} 0 rows |Clueue ﬂ Seize 2.Queue

Adttribute
Expression
SIMAN 4&L; 3aa o)
QUEUE, Seize 1.Queue;
SEIZE, 2,0ther;
DELAY: 0.0,,VA;

Search Module <32 34 g

Search 1 -
Found

L

Mot Found
Ging (1) ple e dad ol S A5 aal st gl de gena 5l silla (B sl o s
1ot e pading 5 2dae Cang
sl (B A dd ) al ) 0o Sl -]
bl (e e 5 e Ao gama G Ca) -2
(omad 8 Gnlly) 2y sall s e alaie) S Lelany cillaal) (ga gl paai -3
Pyl bhds sk G pailadl) 3330
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Search

M ame:

ISearch 2 ;I
Type: Queue Mame:

ISearch a lueue ;I IE!ueue 1 ;I
Starting ' alue: E nding % alue:

Search Condition;

MOTE: If search condition iz true, J iz zet to rank of first entity found

(] I Cancel | Help |

Search
M ame;
ISean:h 2 ;I
Type: Queue Mame:
Search a Queus j |E!ueue 1 d

Search a Batch E nding Walue:

Search Condition;

MOTE: If search condition iz true, J iz et to rank of first entity found

(] I Cancel | Help |

M\Q&m);la&ua:iw\ﬁﬁb

&).'L“J\P'E'ASUCA

Type L= 1 5T T Starting Value | Ending Value | Search Condition

1 Sedrch 2 Search a Queue LI Queue 1

Search a Batch
Search an Expression

SIMAN 4aly 3aa glf

0s$ SEARCH, Queue 1;
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1$ BRANCH, 1:
If,J<>0,2%,Yes:
Else, 35, Yes;

23 DELAY: 0.0,,VA;

3% DELAY: 0.0,,VA;

Signal Module 5 L&Y 34a g

Signal 1 -

@l kil Wailt Module i) sas s JS1s )Ls) 4ad Jla s a s
el ating (e s 22aall SN (e 220 S0 Gl 235l 3 (Blocks
(3N 5 gl sy Losie 5353 ) (3 ok bl aie el Bl Jolad -

Db Aakd iy IS Qll oS (S dalal il 22
byl Ll 5k b pailoadll 330

Signal ¥ alue: Limnit;

" |
Ok | Cancel | Help |

Name | Signal \Val ue| Limit
1 Signal 2 1

SIMAN 4als 3aa 4l

SIGNAL: 1;
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Store Module (5335 342 g

Store 1 »

& lle deadl 8 CLEISTAS jata ) ga Gla jad padion 4 LS () 330 ) QIS Canay
dalasiin) Alial 5 KD e cililian) pen I ALLYL 6 A) Clas

alee Baay el Aakl o AS e ) a2 g0 -1

Ay dals Gl e a2

Pyl hhds sl G palladl) 23l

M ame: Type:

|Stare 2 ﬂ | Storage j

Storage M ame:

|Sh:|rage 1 ﬂ
(] 4 | Cancel | Help |
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M arne: Type:

|Stu:ure 2 j | Storage j

Storage Mame:

|Stnrage 1 ﬂ Attribute
E =pression

(] | Cancel | Help |

i) dadia sk 3 ailadl) 53

Name | Type Storage Hame|
1 Store2 {Storage v ||Storage 1

Expression

SIMAN 4l 3aa gl
STORE: Storage 1;

Unstore Module O9)34 Z A 84a g

Unstore 1 -

Clalading) (u€e Al ¢ e Ban 5l A (e alin O Baw O 330 (e SIS 21 AL 50
O Bas sl
by Lhis J}H uazb.a;j\ 3283

Mame: Type:

|L|nst|:|re 2 ﬂ |Default ﬂ

Ok | Cancel | Help |

&}J\ J‘P 33343
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Unstore

M ame:

nztore 2

)ﬁd\m‘)}.‘a‘fualmﬂ ) 533l

Unztore - Advanced Pro

Name

Type

1 Unstore 2

Defautt v/

UNSTORE;

Storage
Set
Attribute
Expression
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5 ghiall clilid) cilaa g

Advanced Set Module 5 ghiall Cle gaaal) 3aa o

=

Advanced Set
e gann 515 Storage Sets )l Cile sene s Queue Sets il shll Cle gana 23y
0= Group 4e saase i yai Set 4e ganall 5 Cile ganall 538 sliac (i yai Ll 1S (5 ,al
Cle sane Set Index 4o sana e & yidio anly odiud Al 5 4gliiall jualiall
3 sall e dalay 53 & i) GaBan 5 1 5l Seize Sl Bas 51 Jaky Gy O Sy ) shal)
GRS Clas 5 8 Ca e o)) (S () sl e gane Material Handling Type Module
Unstore 033 z) &) s Store

Expression Module =25 33 g

=

Expression
Tl b il e iy Led daslill a5 Expressions Jubai s sas il o3a

8 (Rary G ) 30 I3 Arrays <ogheaS i) Ca e (R Leiland aladinly
Clay )53 5 sy elansd g Agiall e Y5 dapuall dlac ) (e aS) 5 alasiudy el

< Jie) dgihaie Gllee 5 (ol 585 (% 5+ Jie) Al lilee 5 (NORM(10,2) Jie) dxilicaa)
&8 oaill ¥ (g HAT el (B el aladii) (S Dl ke Slia s ((GT.

Asadd )i
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Failure Module J< 33 g

=

Failure
gl i 8 Laa Ll S IS J Al 5 Aad) 8o gl Ard) Apala o ) sl
File Module <ila 33a g

=

File
b..lh} .ReadWrite BJ;).“ &u\ﬁ@)\;dﬁxﬁ\m! J\J,_\qu.\p \J};}A U)S:i ui (ENEY

StateSet Module Ala 45 gaaa 332 g

=

StateSet
413 sy dasi o 0585 O Sy YA 5 3 ) sall (e dae g 3y 50 YL dpaai] aadiay
e gana oo i Al Glleall 3 Resource 83 5.3 sall Basas <Yy 5l Autostate

Statistic Module sbas) 3 ¢

=

Statistic
BISIAAM LU c.q;ﬁ éj @LAE &\,}3\.».4;) J,JJ;BS (aJA.Lu\.Jj

Storage Module (32 335 84a g

=

Storage

Mo i bas g (5l LD L5 () (S ¢y Al g0 Jaa ] iy g

: Advanced Modules 4eaiial) cifaa gl

Advanced Transfer Modules 4eiall JEBY) Clas g Sl (Arena &2 S8 & jaall
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< Advanced Transfer
Enter Leave PickStation Route Station Acrcess Convey Exit
Start Stop Activate allocate Free Halt Mave Request
Transport Sequence Conveyor Segment Transporter Distance
(SIMAN 4al b S (36 ) Blocks <) 8l <las g 9
o Blocks
[_]Access [ Activate Jallocate Jalter [ Assign [CJBeaqin
[ 1Block [Jeranch [JCapture [JCloze [JCombine Convey
[ 1Copy [JCount [Create [Delay [JDetect [JDispose
__1Dropoff [ Duplicate [JEl=e [JElzelf [JEndrf CJEndwhile
[_]Event [JExit [JFind2a [JFree [JGroup [JHalt
[1f JIndude [JInsert [IMatch CIMave [PickQ
[_]Pickup [JPreempt [JProceed [JQPick JQueue [JRead
[_1Release [ Relinguish CJRemove [JReguest [JRoute [5can
[__1Search [ 5eize [J5elect [ sSignal [J5plit [Js5tadk
[ 1Start [ station [J5top [JStore dTally Trace
1 Transport [JUnblock [JUnstore JvBA Cwait CWhile
[_1write zap
(SIMAN 4al b 5Sa (3 ) Elements waliall Glas
< Elements
[ arrivals [Jattributes [Begin [JBlockages [ Continuous [ Conveyors
[_1Counters [Jcstats []Discrete [JDistances [JDistributions [JD5tats
|_lEntities [JEvents [JExpressions [JFailures [JFiles [JFregquencies
[ JIndude initialize JIntersections CLevels CLinks IMetworks
[ IMicknames Joutputs [JParameters [JPictures [JProject [JQueues
[_1Rankings [JRates [JRecipes [JRedirects [JReplicate [JReportlines
_1Reparts [JResources JRules [ Schedules [JSeeds [ Seaments
[ 15equences [5ets [5tatesets [ 5tatics [ 5tations [J5torages
[ _1Tables [ Tallies [Tasks Trace [ Transporters [ variables
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Packaging a_al) Glas 5

o Fackaging
=
e©=e S e ™ e
Machine Conveyor  Machine Link  Conveyor Link Merge Split Switch Operator COperator
Group
I == | ] @
= B @ | fp. =& OO
Operator Palletizer Valve Tank Product Production Actions Label
Schedule Flans
Simulate

2o die Clas gl o3 (e Lgaling Bas 5 (6l 7 53 Cagus Jan Ladflall Cilaa gl) (e la 52
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:Case Studies 4wl s &N

s ¢l iwall galda

Lagiey oy 3l sidie (S adall Ak ) i3 oy aal 5 e 4l s 45y Jae

o gl Jsm s ke A0 30V 028 5 3183 8 5 1 O Interarrival times Jsas (e 41 )]

: ) Jsaall b LS JLaia)

1 gea sV e Al w555 J o

Time between
Arrivals Cumulative
(Minutes) Probability ~ Probability
1 0.125 0.125
2 0.125 0.250
3 0.125 0.375
4 0.125 0.500
5 0.125 0.625
6 0.125 0.750
7 0.125 0.875
8 0.125 1.000

r Al sl 8 LS c¥Laialy 5383 6 5 ] Cmbe 7 55T Sevice times deaal) dia )
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Service Time Cumulative
(Minutes) Probability ~ Probability

1 0.10 0.10

2 0.20 0.30

3 0.30 0.60

4 0.25 0.85

5 0.10 0.95

6 0.05 1.00

L35 500 esd s J e s 8lSlaay aldaill Jila o sllaall

sty 3l g ) paall daty (45 ) clas D 3 5l
é\; sdall o1

Aledd Algd a2y Gy 53 pudlae Aanal) oy 1 s Gl ) -

Aled amy i pemty g Aaaill Ty adlall sy S adlall gla sl 1 gadie Bl peal) -0
Adexa

(S e skl -2

2y o ey g Aeadl) Hilyg ) silall 3 JoY) ey Sia i g sldall Aty el
Alexd Al

Aledd Aled Al A e V) pUail) jalay o SanY -

Create 4358 casul 5 e baual Create pladinly elld g il )l g8 ) rliss
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File Edit View Tools Arrange Object Run  Window Help - E X
Dol SR SE(La@ o O o -8 ¥T | r b 0 s K
NSO O0L2CA | L-2A B =-7A- | eF | meglil mvre (v EBoe alz | F A
|* | HE 2 2 L= | G e W | | R BB
| 3
< Basic Process
I | —
Create Dispose Creste
s |
Process Decide
Batch Separate
Assign Record
=
Entity Queue
=== 1
Resource Varizble =
>
Schedule Set
L) Repaorts
ST Mavigate
Cireata module from Basic Process panel selected,

Process alaaiuly Jiay adlal)

Process 1

nAUS s I G il ()] (e 2S1) Lol Caany (531 5 Lagin Jual 511 Jasl) LY

Eﬁl Fun  Window He

Connect
v Auto-Connect
v Smart Connect

v Animate Connectors

Submodel *

(o)&‘dSﬁJ\@cmyﬁuSQ\J%‘g\@meg‘ﬂj

Dispose M3 (e sl (10 = 35 0 503l B sl
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Create 1 I Process 1 - \ Dispose 1
.J - .
|].
Leal 52 33U jelatd (453 p Leale Jazaal g Create Ul
Create
M ame: Entity Type:
|Eustamer$ Arive ﬂ |Eustnmer j
Time Betweaen Arivals
Type: Exprezsion: [Iritz;
|E:<pressiu:un ﬂ |D|5E[U.125,1 ,U.Ej |Minutes j
Entities per Arrival: b ax Arrivals: First Creation:
1 |Irfirite [T
(] | Cancel | Help |
ISl 8 LS il ¢ s
LiJSA\ "‘):\:\a_“!" J‘P @‘9 Expression "‘)..),\a:i" Li‘):i;i Type "&jﬁ" J\P @.L;y
DISC(P1,V1,...)

PLVI gV 5 s e dualio g )55 58 Jgea sl e 203 358l O a3 5
Ol e A sdial) yritall AiCaal) 35 Aagill 5 SI N a5l AN Y5 Al 8

DISC(F(xl),xl,F(xz),xz,...,F(xn),xn)

PXYY )ﬁd\&;&a@)@ﬁ)&(}reate ujszLA.K:jQLA}u\ d\;dlu«n;\.@j::}“mh‘}(

2l " gl

il slaal)

Name |Entity Type| Type Expression Units Entities per Arrival| Max Arri\rals| First Creation
Custeme Customer  Expression DISC{0.1251,0.25,2 0.375, Minutez 1 Infinite |D.D

297




L, 13 Gal a0 e U (e ki
O e arally Lgal 528380 jehai g Process s

Process
Marmne: Type:
|Service Station ﬂ |Standard j
Logic
Action: Pricrity:
Seize Delay Release ﬂ |Medium[2] ﬂ
Resources:

Rezource, Server, 1 Add.
<End of list>

Delete

Delay Tope: ITES Allocation:

|E:-:pressiu:un ﬂ |Minutes ﬂ |"»-"a|ue.-’-‘-.du:|eu:| j
Expression:

|DISE[ 0.1.1,0.3.206,3.0.85.409551.05] ﬂ

[v Report Statistics

(] | Cancel | Help |

33Ul & jedad Add... e Likaca Resources ")) sa" g (o2 BaaY

Resources

Type:

|F|esu:uuru:e j

Rezource Mame: [luarntity:

|Hesu:uuru:e1 j |'I
(] 4 | Cancel ‘ Help |
OK & OK bzl o e ga salaS Cila glaal) Litka g

(C_}mji\! u,ﬁ); LL\Mﬁ) Jﬁd\ dada 32l Ja;\}(
Name Type | Action | Priority | Hesourc:es|
1 Service 5t :Standard Zeize Delay Releaze Mediumi2}) 1 rows
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Delay Type Units Allocation Expression Report Statistics

Expreszion Minutez Value Added DISC{0.1,1,0.32,05,3,085 7

_;uu;\:\mlacﬁi d..j.la:! ji ).\.Ia_awu'l_.i.éL').A\c\k.\.s.n.!.~ YR
L@.m\}; 52al3 )g_k.\ﬂ"" Uﬁ)“‘ L@.\.\c“ Jaxad iy Dispose J\J&} \)Pi}

Finish Service

Dispose

Mame:

IFinish Service ;I

v Fecord Entity Statistics

(] I Cancel | Help |

il dabia

Hame Record Entity Statistics

1 Finizh Ser o

Setup

Go F5

Step F10
Fast-Forward

Pause Esc
Start Over Shift+F5
End Alt+F5

Check Model F4

Rewview Errars

Run Contral »
SIMAM ]

J':\@A.:J\ J\}; PR ] )laf\ﬂ
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Run Setup [X|
l

Speed ] Fun Control ] Reports
Project Parameters Replication Parameters

Initialize Bet i
Mumber of Replications: nitizlize Between Replications

|‘|D [v Statistics v System
Warm-up Period: Time Units:

|E'.E' |Hu:uurs j
Replication Length: Time Units:

420 ||".'1inl_rtes j
Hours Per Day: Base Time Units:

|24 |H|:|urs j

Teminating Condition:

0K |  Cancel | | Help |

Number of <)) Sl axe JAx3 Replication Parameters ) Sl allaa 3380 (g0

aac 5 448y 48() Replication Length LSl Jsha s <l 5 Si 10 Lyial a5 Replications
o LS gAY 381l 8 alledll 4 8055 0.0 i) 3305 Aelis 24 4l 3 e L)
.Default Values

ek Y s BSlaall (5 )25 Go o3 Run Jisk

Senvice Station’

» | The simulation has run to completion.
- .
‘-\/ Would you like to see the results?

Yes Mo |

Yes e baai y il saldy S
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[=1- Unnamed Project
=1 Entity

=1+ Time

3 18:520 Category Overview Agrl 12, 2004

Vslues Across ANl Replications
|Unnamed Project |

Reglicstions 10 Time Units: Hours

nsfer Time :
System Summary

System Auerags
Nurnber Cut 10810

Customer
[=- Wait Time

- Customer
[=]- Other

[=) Number In
- Customer
-I- Number Out
. Customer
Bl WIP
- Customer

= Queue
E! -Time
[ Waiting Time
.. Service Station, Queus
(I Other
[ Number Waiting
Service Station.Queue

=-Resource
[=l- Usage
] Number Busy

- SErver

Mogel Fllename: Ci\D: and 3 Desklop\GRI43\Singleserver Fage 1 of

o8l 8 1 saall adtiy o3 g ) 3 ganll BaaY

Customers Arrive _ Service Station =———={ Finish Service

BlSkaall (p Adadl 338
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\

Customers Arrive 5 ——————
/.

Finish Service

SIMAN 4als JUial)

& il cile

PROJECT, "mml", "amb",,,No,Yes, Yes, Yes,No,No,No;

VARIABLES:
FinishedService.NumberOut, CLEAR (Statistics), CATEGORY ("Excl
ude") :
Customers.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
Service.NumberIn, CLEAR (Statistics), CATEGORY ("Exclude") :
Service.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :

Service.WIP,CLEAR (System), CATEGORY ("Exclude-
Exclude") ;

QUEUES: Service.Queue, FIFO, ,AUTOSTATS (Yes,, ) ;

PICTURES: Picture.Airplane:
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Picture.
Picture.
Picture.

Picture.

Picture

Picture.

Picture

Picture.

Picture.

Picture

Picture

Picture.
Picture.
Picture.
Picture.

Picture.

Picture

Picture.

Picture

Picture.
Picture.
Picture.
Picture.

Picture.

RESOURCES :
servicel,Capacity (1),

s), ,AUTOSTATS (Yes,, ) ;

REPLICATE,

Green Ball:
Blue Page:
Telephone:
Blue Ball:

.Yellow Page:

EMail:

.Yellow Ball:

Bike:
Report:
.Van:
.Widgets:
Envelope:
Fax:
Truck:
Letter:
Box:
.Woman:
Package:
.Man:
Diskette:
Boat:

Red Page:
Green Page:

Red Ball;

,,COST(0.0,0

.0,0.0),CATEGORY (Resource

1, ,MinutesToBaseTime (100),Yes, Yes,,,,24,Hours,No,No;

303



ENTITIES:
Arrival, Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS (Y

eSII);

SETS: Servers, servicel;

C.Jﬂ\uﬂh

; Model statements for module: Create 1
28 CREATE,

1,MinutesToBaseTime (0.0) ,Arrival :MinutesToBaseTime (EXPO (1

)),100:NEXT (33) ;

3s ASSIGN:
Customers.NumberOut=Customers.NumberOut + 1:NEXT(0$%) ;

; Model statements for module: Process 1

0$ ASSIGN:

Service.NumberIn=Service.NumberIn + 1:
Service.WIP=Service.WIP+1;

9s QUEUE, Service.Queue;

85 SEIZE, 2,VA:
SELECT (Servers, POR,

), 2:NEXT (7$) ;

73 DELAY :
MinutesToBaseTime (Uniform(.5,1.5)),,VA;

65 RELEASE: SELECT (Servers, LAST) , 2;
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54$ ASSIGN:
Service.NumberOut=Service.NumberOut + 1:

Service.WIP=Service.WIP-

1:NEXT (1S) ;

; Model statements for module: Dispose 1
1s ASSIGN:
FinishedService.NumberOut=FinishedService.NumberOut + 1;

573 DISPOSE: Yes
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day ) Aaddll 49 daa

J‘,JLL:LJ..AJ\JLHMUAJ.\S\Jﬁjmﬁlsm.‘\:\ﬁg‘)kuaﬁﬁdm‘\AAUAUA‘)J_“
gl el Jim 5 359 (sl Clall Al e o gy ol jadl Ay pos Fad pman
A g 1 e 0 355 e ] ] ) o amaall ALl 5

(a5l il Ll 558 Jsan

Time between
Arrivals

(Minutes)

Cumulative

Probability ~ Probability

1
2
3
4

0.25 0.25
0.40 0.65
0.20 0.85
0.15 1.00

o) Aliagy Al g) K (e B a9 B8 ) daal Sy JU g daal aadal en reallld)

Gl o Sy sea) e O Readl) B3l s (LN Rl gl 4 LS (gl

;&\ﬂ\

(Minutes)

Probability ~ Probability

Service Time Cumulative
(Minutes) Probability ~ Probability
2 0.30 0.30
3 0.28 0.58
4 0.25 0.83
5 0.17 1.00
;S0 Aeadl) A Jl 58 s
Service Time Cumulative

3
4

0.35 0.35
0.25 0.60
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0.20
0.20

0.80
1.00

kol 43 yral aUsill 3lSlae (o sl

8 A sthaal) bl e Ul e g = yiie g3 gad SV (5 sk Baxg allaill 138 dndad (Say

[

Customers Arrive I
I

—u

Wait Line

Ahmad Available?

0

Ahmad Service fr—

0 Ei
= Customers Leave
—

Bakur Service

0

Customers Arriv

N

/

VWait Line

Ahmad Service

= Customers Leave

Bakur Service

(

Lein OBy 5 A (kb axy allail) 138 Axdad Jgla oyl
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SIMAN 4aly Juial)
& il cile

PROJECT, "Unnamed

Project", "amb",,,No, Yes, Yes, Yes, No, No,No;

ATTRIBUTES: Ahmad Service.Busy;

VARIABLES: Wait

Line.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
Ahmad Available?.NumberOut

True, CLEAR (Statistics), CATEGORY ("Exclude") :
Bakur

Service.NumberIn, CLEAR (Statistics), CATEGORY ("Exclude") :
Customers

Arrive.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
Ahmad Available?.NumberOut

False,CLEAR(Statistics),CATEGORY ("Exclude™) :
Customers

Leave .NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
Ahmad

Service.NumberIn, CLEAR (Statistics), CATEGORY ("Exclude") :
Bakur

Service.NumberOut, CLEAR (Statistics), CATEGORY ("Exclude") :
Wait

Line.NumberIn, CLEAR(Statistics), CATEGORY ("Exclude") :
Wait

Line.WIP,CLEAR (System), CATEGORY ("Exclude-Exclude") :
Bakur

Service.WIP,CLEAR (System),CATEGORY ("Exclude-Exclude") :
Ahmad

Service.NumberOut, CLEAR (Statistics) , CATEGORY ("Exclude") :
Ahmad

Service.WIP,CLEAR(System), CATEGORY ("Exclude-Exclude") ;
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QUEUES: Wait Line.Queue, FIFO, ,AUTOSTATS (Yes,,)

PICTURES: Picture.Airplane:
Picture.Green Ball:
Picture.Blue Page:
Picture.Telephone:
Picture.Blue Ball:
Picture.Yellow Page:
Picture.EMail:
Picture.Yellow Ball:
Picture.Bike:
Picture.Report:
Picture.Van:
Picture.Widgets:
Picture.Envelope:
Picture.Fax:
Picture.Truck:
Picture.Letter:
Picture.Box:
Picture.Woman:
Picture.Package:
Picture.Man:
Picture.Diskette:
Picture.Boat:
Picture.Red Page:
Picture.Green Page:

Picture.Red Ball;
RESOURCES:
Ahmad, Capacity(1),,,C0ST(0.0,0.0,0.0),CATEGORY (Resources),

,AUTOSTATS (Yes, ,) :

Bakur,Capacity(1),,,C0ST(0.0,0.0,0.0),CATEGORY (Resources),
,AUTOSTATS (Yes, , ) ;
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REPLICATE,

1, ,MinutesToBaseTime (480),Yes, Yes,,,,24,Hours,No,No;

ENTITIES:
Customr, Picture.van,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTATS (Yes,
')

G;yd\;ﬂﬁ

; Model statements for module: Create 1

5% CREATE,
1,MinutesToBaseTime (0.0),Customr:MinutesToBaseTime (EXPO (3)

) :NEXT (6S) ;

65 ASSIGN: Customers

Arrive.NumberOut=Customers Arrive.NumberOut + 1:NEXT (03);

; Model statements for module: Process 1
0s ASSIGN: Wait Line.NumberIn=Wait
Line.NumberIn + 1:
Wait Line.WIP=Wait
Line .WIP+1;

128 QUEUE, Wait Line.Queue;
118 SEIZE, 2,NVA:
Ahmad, 1:

Bakur, 1:NEXT (10S) ;
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108 DELAY: 0.016666666666667, ,NVA;
573 ASSIGN: Wait Line.NumberOut=Wait
Line.NumberOut + 1:

Wait Line.WIP=Wait Line.WIP-
1:NEXT (1$);

; Model statements for module: Decide 1
13 BRANCH, 1:
If,Ahmad

Service.Busy==0,60$,Yes:

Else, 61S,Yes;
608 ASSIGN: Ahmad Available?.NumberOut
True=Ahmad Available?.NumberOut True + 1:NEXT(2$%);

613 ASSIGN: Ahmad Available?.NumberOut
False=Ahmad Available?.NumberOut False + 1:NEXT(33);

; Model statements for module: Process 2
25 ASSIGN: Ahmad Service.NumberIn=Ahmad
Service.NumberIn + 1:

Ahmad Service.WIP=Ahmad
Service.WIP+1;
63$ DELAY: MinutesToBaseTime (NORM( 3 ,
0.5 )),,VA;
625 RELEASE: Ahmad, 1;
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1108 ASSIGN: Ahmad Service.NumberOut=Ahmad
Service.NumberOut + 1:

Ahmad Service.WIP=Ahmad
Service .WIP-1:NEXT (4%) ;

; Model statements for module: Dispose 1
43 ASSIGN: Customers

Leave .NumberOut=Customers Leave.NumberOut + 1;

113S DISPOSE: Yes;
; Model statements for module: Process 3
33 ASSIGN: Bakur Service.NumberIn=Bakur

Service.NumberIn + 1:
Bakur Service.WIP=Bakur

Service.WIP+1;

1153 DELAY: MinutesToBaseTime (NORM( 4 , 1
)) s VA;

1143 RELEASE: Bakur, 1;

1628 ASSIGN: Bakur Service.NumberOut=Bakur

Service.NumberOut + 1:
Bakur Service.WIP=Bakur

Service.WIP-1:NEXT (4S) ;

312



ol 3lelaa

ot Adal A 4 o i vy 3 gl i yaliind Lo gas

ATM Transactions &) 38 i 3 laa -1

Teller Operation 43l _jya e -2

"Drive Thru" Transactions 3 ksl 338U (3a O lalas -3
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1
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Drive Thru Customers

Dirive thru \ Dirive Thru Driving to
customers l'_'_' Station F— Window
1
Drrive Thru Window Teller . .
= Window —n Area Drive Thru Exit
L Drive Exit Exit to Highway

48 pall cililee 5 3
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Teller Customers

Feople enterm\ Bank D Move to teller
utilize tellers I"‘_'—' e T
|

Customer

Banking Area | Leave Bank

Teller Area ——

Y Cnall g e

ATM Customers

ATM Customers

arrive ATM Entrance (———=n Raoute 5

= ATM Area b= ATM Processing b—— = | Leave ATM Area

Exit Bank . —= Exit to Sfreet

i

Ul

Advanced Transfer Mdules 3 shiall Jall cilaa 5 (pe Baaa (s g 3 gadll 138 8 JaaDU
.Route Module s Station Module L&

Station Module 4dasa 3aa
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= Station 1 -

Gaaat G ke gl ol glSa ziaii il 5 (Glhsse de sene i) Aane Cojri s gl 028
bleall (8Ll B3 oy Ly 1368 Cillaaall (g e samal ddy i Alls 35 Aleal
Sl Al 3 Wlle aadiy

Ada) Al eyl dshia -]

2338 Cale SIN ) 58 28 g e gana -2

(S8 e B (b pellae dihis -3

leal 52 38 53
M ame: Station Type:
|Station 1) |Station v
Station Marmne:
|Statiu:un 1 j
(] 4 | Cancel Help |
Hame | Station Type Station Name |
1 Station 1 |Station Station 1
SIMAN 4als 4 ) Cila
PROJECT, "Unnamed Project","Dr. A.

Barry",,,No,Yes, Yes, Yes,No,No, No;

STATIONS: Station 1;
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REPLICATE, 1,,,Yes,Yes,,,,24,Hours,No,No;

SIMAN 4k 73 gaill cila

; Model statements for module: Station 1

0s STATION, Station 1;
3S DELAY : 0.0,,VA;

Route Module b 32a 4
. Route 1

SNl ) i Al ol s 8 4000 Adaadd) ) A daae ) (AS iy o g8
U Al Gej aaad (S

S (585 Lgtlalasig

el dapdl lag Clilee daae ) i) 5k (8 dakad Jlo ) -1

Adme dl bl aahae 3 G d ) -2

Leal 52 28] 51

M ame:
|Fh:uute 1 ﬂ
Route Time: | iks:
o =] [fous =l
Destination Type: Station Mame:
|Statiu:un j |Stati|:|n'| ﬂ

(] 4 | Cancel | Help |

Name | Route Time Units | Destination Typ-e| Station Hame|
1 Route 1 |0 Hours Station Station 1

SIMAN 4L 4 a3l Cila
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PROJECT, "Unnamed Project","Dr. A.

Barry",,,No,Yes, Yes, Yes,No,No, No;

STATIONS: Station 1;
REPLICATE, 1,,,Yes,Yes,,,,24,Hours,No,No;
SIMAN 4&L; 73 gall) il
; Model statements for module: Route 1
g$ ROUTE: 0.,Station 1;

317



Create - Bazic Proc

Hame Entity Type Type
9 Drive thru customers DriveCustomer Random (Expo)
2 People enter to utilize tellers TellerCustomer Random (Expo)
3 ATH Customers arrive ATW Customer Random (Expo)

Value Units Entities per Arrival| Max Arrivals|First Creation

21 Winutes 1 Infinite 0.0
11 Winutes 1 Infinite: 0.0
1 Hours 1 Infinite 0.0

Process <las 453

- Bazic Proc
Name Type Action Priority
1 Window Teller Area Standard Seize Delay Releaze Mediumi2}
2 Customer Banking Area Standard Seize Delay Releaze Mediumi2}
3 ATM Proceszing Standard Seize Delay Releaze Mediumi2}
Re=zources| Delay Type Units Allocation
|11 rows | | Uniform Minutes Value Added
1 rows |Expression Minutes Value Added
1 rows | Uniform Minutes Value Added
Minimum| Maximum Expression Report Statistics
4 20 1 =
A5 15 expo(17) =
7 12 1 =
Q_?}“S \AJJ\}A MJ

Resources

Resource Name

Rezource * | \Window Teller

Double-click here to add a new row.

Resources

Type Set Name | Quantity Selection Rule Save Attribute
1 Set * | Tellers Set 1 Cwclical
Double-click here to add a new row.
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Resources

Resource Hame

Resource | ATM Machine

Double-click here to add a new row.

Hame Station Type Station Name

1 Drive Thru Station Station Drive Thru_5St

2 Drive Thru Window Station Drive Window _5t

3 Drive Exit Station Drive Thru Exit_5t

4 Bank Door Station Bank Door_5St

5 Teller Area Station Teller Area_5t

6 Exit Bank Station Exit Bank_5t

T ATMW Entrance Station ATH_Entry

8 TH Area Station ATM Mach_ST

L@_a.a‘j; 33803 ('BJ}M‘ k"_il,_\.‘Aaj\ L)A) Route Module LLI\JL.\»A 6399
Name Route Time Units Destination Type Station Name

1 Driving to Window UNIF( 5, T} minutes Station Drive Window St «
2 Drive Thru Exit 5 minutes Station Drive Thru Exit_St
3 Mowe to teller window UNIF( 5, T} minutes Station Teller Area_5St
4 Leave Bank 5 Minutes Station Exit Bank_5t
5 Route 5 UNIF( 4, 8} minutes Station ATHM Mach_5T
6 Leave ATM Area 5 minutes Station Exit Bank_5t

EI |: poOze - 13 :5:i|::

L@_a.a‘j; 53303 Dispose Q:\S.J;}}

Name Record Entity Statistics
1 Exit to Highway i
2 Exit to Strest =
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4& Input Analyzer
File WView Help

|0 == | &

[& | B2 |45 o ) | N2

For Help, press F1 l_,ml_ L
Jao) 33l el [ Laracal 5 New al File JUal 4 )l 4aildl) e

320



<& Input Analyzer - Input1
File Edit View Fit Options Window Help

[DEdE SR = |6 e @K

s Input1

e

UM | 4

For Help, press F1 |

Use Existing ... & Data File a3 File JUa) 4w )l 4kl (0 o5

Edit View Fit Opfions Window Help

Mew Ctrl-+HM |"|'3Ih;@|¥?

Cpen... Ctrl+0
Close

Save Ctrl+5
Save As...

| Generate Mew...

Print Preview

Print... Ctrl+P
Print Setup...

Send...

Recent File

Exit

Calal) HLod) 3280 yelaia
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I Files of type: |Distri|:uutiu:un Files {*.dst)

Look in: | (2 InputAnalysis

x|« & ek B

exp.dst

File name: * dst]

j Cancel

=& [nput Analyzer - [Input1]
Bl File Edit view Fit

DeE Sk

Options  Window Help

4 oo i | w2

EBE

|
‘ Deta Summary
|

Mumber of Data Points

EI in Data Value

[Histogram Range
IMumber of Intervals

For Help, press F1

1000
g.0022
3.5
4.92
5.01

=0 to 39
=31

INUM

(ol BY) aanll ga 138) 48 37 a2y Lild linll (5 ) S5 7 e IS gl ) o Laal
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Options  Wind:

Beta

Empirical [
Erlang
Exponential
Gamma

Lognormal
Mormal

Triangular
Unifarm
Weibull

Sha |
bl any (3 a5 5ill iy &5 Ll dpuliad) Cilay 5 53OS (Gaday el yall Jranans 130
1% K-S Test JWiA) Say K-S Test 9 Chi Square Test s W) ) jaks &lld g saldas

Data Fit...

Parameters »

Colors r

v Output Summary Files Cancel

v Include £S5 Test

W Auto D ata Translation Help

(e Aaiill CulS dlaaal) il
Distribution Summary
Distribution: Weibull
Expression:  WEIB(4.91, 1.03)
Square Error: 0.000756
Chi Square Test

Number of intervals =15

Degrees of freedom = 12
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Test Statistic =144

Corresponding p-value =0.284

Kolmogorov-Smirnov Test
Test Statistic = 0.0176
Corresponding p-value >0.15

Data Summary

Number of Data Points = 1000
Min Data Value =0.0022

Max Data Value =38.5

=4.92

=5.01

Sample Mean
Sample Std Dev

Histogram Summary

Histogram Range =0to 39

Number of Intervals =31

Fit All

SUMMARY.OUT iyl Cala

Document: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst

Data File: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst

Function Sq Error
Weibull 0.000756
Gamma 0.000818
Erlang 0.000846
Exponential  0.000846
Beta 0.00203
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Lognormal  0.00625
Normal 0.0391
Triangular  0.0632
Uniform 0.0957

L e Gaadai Jumi) 55 ss Jus s O s
3aad A5l i) i Laa kil e o) S a5l il sae il (e i s
% Gl dae BEICY Gkt

Window Help

Data Fit... i | mep

TR T

Distribution. ..
Colors

.

Histogram Parameters

Mumber of Intervals: |2EI
Low Value: |EI
High ¥ alue: |23

(] | Cancel | Help |

@}@\SM\A@QKQQOQUAHAQMJ

Distribution Summary

Distribution: Exponential
Expression: EXPO(4.92)
Square Error: 0.000421

Chi Square Test
Number of intervals = 11
Degrees of freedom =9
Test Statistic =6.98
Corresponding p-value =0.639
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Kolmogorov-Smirnov Test
Test Statistic = 0.0192

Corresponding p-value >0.15

Data Summary

Number of Data Points = 1000
Min Data Value =0.0022

Max Data Value =38.5

Sample Mean =4.92

Sample Std Dev =5.01

Histogram Summary

Histogram Range =0to39

Number of Intervals =20
bl e ki Juadl w sl sa oV ) @ sl of JasY
Fit All

Document: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst

Data File: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst

Function Sq Error
Erlang 0.000421
Exponential  0.000421
Gamma 0.000422
Weibull 0.00048
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Beta 0.00277
Lognormal  0.00784
Normal 0.06
Triangular ~ 0.101
Uniform 0.148

V) @s e dala Als o oY) 5l Of LaaY

Distribution Summary

Distribution: Exponential
Expression: EXPO(4.92)
Square Error: 0.000068

Chi Square Test
Number of intervals = 6
Degrees of freedom =4
Test Statistic =0.959

Corresponding p-value >0.75
Kolmogorov-Smirnov Test
Test Statistic = 0.0192

Corresponding p-value >0.15

Data Summary

Number of Data Points = 1000
Min Data Value =0.0022

Max Data Value =38.5

Sample Mean =4.92

Sample Std Dev =5.01

Histogram Summary
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Histogram Range =0to39

Number of Intervals =10

Fit All

Document: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst

Data File: C:\Documents and Settings\amb\Desktop\InputAnalysis\exp.dst

Function Sq Error
Erlang 6.8e-005
Exponential  6.8e-005
Weibull 0.000107
Gamma 0.000166
Beta 0.00158
Lognormal  0.00868
Normal 0.0976

Triangular ~ 0.202
Uniform 0.281

Jesd el Jswas @Y ) sl 0o OS e sl Alla o ) g5l Adas Dl
Ml Jalas
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Operators

Description

The following table includes mathematical operators and logical operators sup-
ported by Arena. Standard math priority rules are used to evaluate complex

equations.

Operator Operation Priority

Math Operators

¥ Exponentiation 1 thighest)

! Division 2

* Multiplication 2

- Subtraction 3

. Addition 3

Operator Operation Priority

Logical Operators

EQ., == Equality comparison 4

NE., <> Non-equality comparison 4

LT., = Less than comparison 4

OT., > Greater than comparison 4

.LE., == Less than or equal to 4
comparison

.GE. , >= Greater than or equal to 4
comparison

AND., && Conjunction {and) 5

OR., 11 Inclusive disjunction {or) 5

Nofe that == is a logical operator and = is an assignment operator. Use == fo test
whether two items have the same value; use = to set a value, as in the Assign module.
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Math Functions

Description

2 3l
Al 1 JIsal)

Arena provides 20 standard mathematical functions. Each function takes a pa-
rameter list enclosed in parentheses. These parameters may be specified as con-
stants or expressions when used in a model.

Remarks

The geometric functions (ACOS, ASIN, ATAN, HCOS, HSIN, HTAN, COS, SIN,
TAN) take a value specified in radians.

Function Description
ABS(a) Absolute value
ACOS(a ) Arc cosine
AINT( a) Truncate

AMODI al, a2)

Real remainder, returns (al -(AINT{al/a2)*a2))

ANINT( a) Round to nearest integer
ASIN(a) Arc sine

ATAN(a ) Arc tangent

COS(a) Cosine

EP({a) Exponential (")

HCOS{ a ) Hyperbolic cosine
HSIN(a) Hyperbolic sine

HTAN{ a ) Hyperbolic tangent

MNI( al , a2, ...)

Minimum value

MOD( al , a2}

Integer remainder, same as AMOD except the
arguments are truncated to integer values first

Mx(al, a2, ..)

Maximum value
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Math Funclions (conl.)

Function Description

LN{a) Natural logarithm
LOG(a) Common logarithm
SIN(a ) Sine

SQRT{ a) Square root
TAN(a) Tangent
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SIMAN S 3 & yaia

SIMAN Constructs Variables

Description

For each construct type, a variable is provided that returns the number of con-
structs defined in a simulation model. Additional variables return the number of
blocks in the model, number of active entities, etc. Unless otherwise noted,
these variables remain constant throughout a simulation run. Each of these vari-
ables returns an integer quantity. They are not user-assignable.

Variable Element Name or Description

MXARR Number of ARRIVALS

MXASM Number of Named Attribute Symbols

MXATT Number of ATTRIBUTES

MXBKG Number of BLOCKAGES

MXBLK Number of Blocks in SIMAN model

MXCNT Number of COUNTERS

MXCNW Number of CONVEYORS

MXCST Number of CSTATS

MXDSB Number of DISTRIBUTIONS

MXDST Number of DSTATS

MXENT Number of Entities active in the model (changes
throughout the simulation run)

MXEXP Number of EXPRESSIONS

MXFAL Number of FAILURES

MXFIL Number of FILES

MXFRO) Number of FREQUENCIES

MXINX Number of INTERSECTIONS

MXLEW Number of LEVELS
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SIMAN Constructs Variables {cont.)

Variable Element Name or Description
MXLNK Number of LINKS

MXNET Number of NETWORKS
MXPAR Number of PARAMETERS
MXQUE Number of QUEUES
MXRAT Number of RATES

MXREC Number of RECIPES

MXRES Number of RESOURCES
MXRLMN Number of REPORTLINES
MXRPT Number of REPORTS
MXRUL Number of RULES

MXSCH Number of SCHEDULES
MXSEE Number of SEEDS

MXSEQ Number of SEQUENCES
MXSET Number of SETS

MXSTA Number of STATIONS
MXSTR Number of STORAGES
MXSTS Number of STATICS

MXSTT Number of STATESETS
MXTAB Number of TABLES

MXTAL Number of TALLIES

MXTRMN Number of TRANSPORTERS
MXVAR Number of VARIABLES
MXVSM Number of Named Variable Symbols
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Summary Table of Variables

Attributes and Entity-Related Variables

4 Gl
O priall jaiia Jgan

General Allributes

Variable Arguments Description

“Attribute Name Index 1, Index 2 General-purpose entity

aftribute

“A Adttribute Number General-purpose entity attribute
[, Entity Number]*

“Entity.Type [Entity Number] Entity-type attribute

“Entity.Picture [Entity Number] Entity animation atiribute

Entity.SerialNumber —

Entity serial number

“Entity.Jobstep [Entity Number] Entity jobstep (sequence index)
attribute

“Entity.Sequence [Entity Number] Entity sequence attribute

“Entity.Station [Entity Number] Entity station location attribute

Time Allributes

Variable Arguments Description

Entity.CreateTime —

Entity creation time attribute

Entity.StartTime —

Entity start time attribute

Entity. VATime Entity value-added time
— attribute
Entity. NVATime — Entity non-value-added time

attribute

Entity. WaitTime —

Entity waiting time attribute

Entity. TranTime —

Entity transfer time attribute

Entity.OtherTime —

Entity other time attribute

= Assipnable

* Entity number is an opticnal argument that permits referencing and assigning attributes of remote

entities.
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Cost Attributes

Variable Arguments Description
“Entity.HoldCostRate  — Entity holding cost rate
Entity MACost — Entity valued-added cost
attribute
Entity . NWVACost — Entity non-valued added cost
attribute
Entity WaitCost — Entity waiting cost attribute
Entity. TranCost — Entity transfer cost attribute
Entity.OtherCost — Entity other cost attribute
Entity-Type Variables
Variable Arguments Description
EntitiesIn Entity Type Number of entities in
EntitiesOut Entity Type Number of entities out
EntitiesWIP Entity Type Number of entities in process
InitialPicture Entity Type Initial picture
InitialHoldCostRate Entity Type Initial hold cost rate
InitialWVACost Entity Type Initial value-added cost
InitiaINVACost Entity Type Initial non-value-added cost
InitialWaitCost Entity Type Initial waiting cost
InitialTranCost Entity Type Initial transfer cost

InitialOtherCost

Entity Type

Initial other cost




Group Member Variables

Variable Arguments Description

AG Rank, Attribute Group member attribute
Number

ENTINGROUP Rank [, Entity Grouped entity number
MNumber]*

GRPTYP [Entity Number] Group type

ISG Rank Grouped entity IS attribute

MG Rank Grouped entity M attribute

NSG Rank Grouped entity NS attribute

NG [Entity Number]* Number of grouped entities

SAG Attribute Number Sum of grouped entity

attributes

Other Entity Variables

Variable Arguments Description
“ATTR Attribute Number Attribute value
[, Index 1, Index 2]
IDENT — Active entity number
NUMENT — Number of active entities

Calendar Variables

Variable Arguments Description

FIRSTINCAL — First entity on the calendar
NEXTINCAL Entity Number Next entity on the calendar

* Assignable

# Entity number is an optional argument that permits referencing and assigning attributes of remote
entities.
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Continuous Variables

Level Variables
Variable

Arguments

Description

Level Name

Index 1, Index 2

MNamed level variable

L¥] S

Level Number

Level variable

Rate Variables

Variable Arguments Description

“Rate Name Index 1, Index 2 MNamed rate variable

D Rate Number Rate variable

Conveyor Variables

General

Variable Argument Description

IC5 Conveyor [D Conveyor status indicator
{0 =idle, 1 = moving,
2 = blocked, 3 = inactive)

MLC Conveyor |ID Conveyor length

NC Conveyor [D Conveyor velocity

= Assignable
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Conveving Entity Variables

Variable Argument Description

CLA Conveyor 1D Length of accumulated entities

LC Conveyor 1D Number of occupied cells

LEC Conveyor ID Length of conveying cells

MNEA Conveyor 1D Number of accumulated entities

NEC Conveyor 1D Number of conveying entities

CNVDST Conveyor Number,  Entity location on conveyor
Entity Number

QQueue Variables

General Queue Variables

Variable Arguments Description

ENTATRANK Rank, Queue ID Entity number of queued entity
FIRSTING) Queue 1D First entity number in queue
LASTING Queue 1D Last entity number in queue
NQ Queue 1D Number in queue
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Queued Entity Variables

Variable Arguments Description
AQUE Queue ID, Rank, Attribute of queued entity
Attribute Number
ISQUE Queue ID, Rank Sequence index attribute of
queued entity
MQUE Queue ID, Rank Station attribute of queued
entity
NSQUE Queue ID, Rank Sequence number attribute of
queued entity
PREDECESSOR Entity Number Queued entity predecessor
SAQUE Queue 1D, Sum of attributes of queued
Attribute Number entities
SUCCESSOR Entity Number Queued entity successor

Resource Variables

General Resource Variables

Variable Argument Description

IRF Resource 1D Resource failure

“MR Resource |ID Resource capacity

NR Resource 1D Number of busy resource units

RESUTIL Resource ID Resource utilization

RESSEIZES Resource 1D Number of seizes

RTYP Resource D Resource type

LR Resource ID Resource location

“STATE Resource ID Resource state

STATEVALUE Resource Expr, Resource stateset
StateString

" Assignable
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General Resource Variables (cont.)

Variable Argument Description

IDLE RES — Idle resource state constant
BUSY_RES — Busy resource state constant
INACTIVE_RES — Inactive resource state constant
FAILED RES — Failed resource state constant

Time and Replication Variables

Variable Argument Description

“MREP — Maximum replications
NREP — Replication number
“TFIN — Final simulation time
TNOW — Current simulation time

System Response Variables

Throughput

Variable Argument Description
Total.Throughput — Total entity throughput
Cosls Variables

Variable Argument Description

Total VACost

Total value-added cost

Total.NVACost

Total non-value-added cost

Total.WaitCost

Total waiting cost

Total. TranCost

Total transfer cost

= Assignable
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Costs Variables (cont.)
Variable

Argument

Description

Total.OtherCost

Total other cost

Total.EntityCost

Total entity cost

Total.ResUseCost

Total resource usage cost

Total.ResBusyCost

Total resource busy cost

Total.ResldleCost

Total resource idle cost

Total.ResourceCost

Total resource cost

Total.SystemCost

Total system cost

Statistics Collection Variables

Counter Stalistics

Variable Argument Description
“MC Counter ID Count limit
NC Counter ID Count value

Time-Persistent Stalistics (Cstal)

Variable Argument Description

CAVG Cstat 1D Average value

CMAX Cstat 1D Maximum value

CMIN Cstat 1D Minimum value

CSTD Cstat 1D Standard deviation
CTPD Cstat 1D Time period

CHALF Cstat ID Half-width

CWALUE Cstat ID Last recorded value
CBATCH Cstat ID Average value in batch
© Assignable
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Time-Persistent Statistics (Cstal) (cont.)

Variable Argument Description

CNUMBAT Cstat ID Number of batches

CBATSIZ Cstat ID Batch size

Time-Persistent Statistics (Dstat)

Variable Argument Description

DAVG Dstat ID Average value

DMAX Dstat ID Maximum value

DMIN Dstat ID Minimum value

DSTD Dstat ID Standard deviation

DTPD Dstat ID Time period

DHALF Dstat ID Half-width

DVALUE Dstat ID Last recorded value

DBATCH Dstat ID Average value in batch

DNUMBAT Dstat ID Number of batches

DBATSIZ Dstat 1D Batch size

Frequencies Slatistics

Variable Arguments Description

FAVG Frequency ID, Average time in category
Category

FCATS Frequency 1D Number of categories

FCOUNT Frequency 1D, Frequency category count
Category

“FHILIM Frequency ID, Frequency category high limit
Category

> Assignable
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Frequencies Statistics (cont.)

Variable Arguments Description

“FLOLIM Frequency ID, Frequency category low limit
Category

FSTAND Frequency 1D, Standard category percent
Category

FROQTIM Frequency ID, Time in category
Category

FRESTR Frequency ID, Restricted category percent
Category

FTOT Frequency 1D Total frequency time

FTOTR Frequency 1D Restricted frequency time

FVALUE Frequency 1D Last recorded value

Tally Statistics

Variable Argument Description

TAVG Tally ID Average value

TMAX Tally ID Maximum value

TMIN Tally ID Minimum value

TNUM Tally ID Number of observances

TSTD Tally ID Standard deviation

THALF Tally ID Half-width

TVALUE Tally ID Last recorded value

TBATCH Tally ID Average value in batch

TNUMBAT Tally ID Number of batches

TBATSIZ Tally ID Batch size

= Assignable
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Qutput Statistics

Variable Argument Description

OVALUE Output 1D Last recorded value

Post-Run Statistics

Variable Argument Description

ORUNAVG Output D Average value

ORUNMAX Output 1D Maximum value

ORUNMIN Output 1D Minimum value

ORUNHALF Output 1D Half-width

Transporter Variables

General Status Variables

Variable Arguments Description

“aT Transporter 1D, Transporter unit status
Unit Number

MT Transporter ID Number of active units

NT Transporter ID Number of busy units

NT Transporter 1D Transporter set velocity

NTU Transporter 1D, Transporter unit velocity
Unit Number

= Assignable
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Free-Path Transporter Variables

Variable Arguments Description

D Transporter D, Transporter distance
Station 1D

IDIST Distance Set 1D, Distance set value

Beginning Station 1D,
Ending Station ID

LT Transporter D, Transporter location
Unit Number

Guided Transporter Variables

Variable Arguments Description

ACC Transporter D Acceleration

DEC Transporter D Deceleration

ISZT Transporter 1D, Size type
Unit Number

LDL Transporter I1D, Destination link
Unit Number

LDX Transporter 1D, Destination intersection
Unit Number

LDZ Transporter D, Destination zone number
Unit Number

LT Transporter D, Intersection location
Unit Number

LTL Transporter 1D, Link location
Unit Number

LTZ Transporter D, Zone location
Unit Number

NSZT Transporter 1D, Transporter size value
Unit Number

TAZ Transporter D, Zone arrival time
Unit Number
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Guided Transporter Variables (cont.)

Variable Arguments Description
TVF Transporter ID Turning velocity factor
TWZ Transporter ID, Time waiting in zone

Unit Number

Guided Network Variables

Variable Arguments Description
INXMNUM Station IO Intersection number
IDSNET Network 1D, Network distance
Beginning Inter-
section ID, Ending
Intersection 1D
LENZ Link ID Zone length
LNKNUM Beginning Inter- Connecting link
section ID, Ending
Intersection 1D
LTYP Link ID Link type
LX Intersection |D Intersection length
MZ Link 1D Number of zones
NDX Link 1D Destination intersection
NEXTX Network ID, Begin-  Next travel intersection
ning Intersection 1D,
Destination Inter-
section D
NL Link ID Number of occupied zones in
link
NX Intersection 1D Intersection status
NXB Link ID Beginning intersection
NXE Link ID Ending intersection
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Guided Network Variables (cont.)

Variable Arguments Description
NZ Link ID, Zone Zone status
Number
VL Link ID Link velocity factor
VX Intersection 1D Intersection velocity factor

Miscellaneous Variables

Blockage Status Variable
Variable Argument Description

NB Blockage 1D Current blockage guantity

Expressions

Variable Arguments Description
ED Expression Number  Expression value
EXPR Expression Number  Expression value
[ Index 1, Index 2 |
Expression Name Index 1, Index 2 Expression value
Functions
Variable Arguments Description
NSYM Symbol Name Symbol number
NUMBLEK [ Block Label | Block number
TF Table 1D, X Value Table function value
UF User Function User-coded function
Number
STR {constructType, Symbol name
constructNum

[,subConstructNum])
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General-Purpose Global Variables

Variable Arguments Description
v Variable Number Variable value
NAR Variable Number Variable value

[Index 1, Index 2 |

“Nariable Name Index 1, Index 2 Variable value

Paramelers

Variable Arguments Description

coO Parameter Set ID Constant value

NMPAR Parameter Set |D Number of parameter values
“P Parameter Set |, Parameter value

Parameter Number

Resource Cost Variables

Variable Argument Description

NSEXPO Schedule 1D Non-stationary exponential
distribution

SchedValue Schedule ID Schedule value

Search and FIND| Index Variable
Variable Argument

Description

(.IJ _

Search index variable

= Assignable
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Set Variables

Variable Arguments Description
MEMBER Set 1D, Index Set member
MEMIDX Set ID, Member 1D Member index in set
NUMMEM Set ID Number of members
Station Variables
Variable Arguments Description
INXNUM Station 1D Intersection number
MSC) Sequence D, Sequence station
Sequence Index
NE Station 1D Number of entities transferring
Storage Variable
Variable Argument Description
NSTO Storage 1D Number of entities in storage
Stack Variables
Variable Arguments Description

Diff. StartTime

Difference in saved start time

Diff. VATIime — Difference in value-added time

Diff. vACost — Difference in value-added cost

Diff NWVATime — Difference in non-value-added
time

Diff NWVACost — Difference in non-value-added
cost

Diff.WaitTime — Difference in waiting time
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Stack Variables {cont.)
Variable

Arguments

Description

Diff. WaitCost

Difference in waiting cost

Diff. TranTime

Difference in transfer time

Diff. TranCost

Difference in transfer cost

Diff.OtherTime

Difference in other time

Diff.OtherCost

Difference in other cost
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2lx|

Enter Data
W Station | j
" Station Sgt
Station... | Options... |
Arrival Data
Batch Size: |1
First Creation: |
Time Between: |EXPO( 5] j
hax Batches: |
bark Tirne Aftribute: Arrival Time M
Assign... | Animate... |
Leawe Data
Tran Out... | Count... |
® Eoute w Sihm ™ Seq " Expr
" Connect
Station: | j
Eoute Time: |2 j
(0] | Cancel | Help ‘
(Sl e s 9 LS i) Ja
Enter Data
Station Part A Arrive
Arrival Data
Batch Size 1
Time Between EXPO(5)
Mark Time Attribute Arrival Time
Leave Data
Station Part A Prep
Route Time 2
Assignments
Attribute Sealer Time
Value TRIA(1,3,4)
Al sasll) e s Assign. .se Lar \;\3
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Asgsignments:

Attribute, Sealer Time, TRIA[,3.4) Add
<End of list>

Edit...

e

Delete

Ok, Cancel Help

Adull 328l jelait Add... Slo Ll
2| x|

Assignment Type
& Aftribute
" Wariahle
" Bate
T Lewvel
" Other
(Station, Sequence, Jobstep, etc)

Adtribute: | j

wWalue: |

oK Cancel Help

A Gl 33U 3 Sealer Time ) Jaal &3 3 s (S5 &l 1) Attribute sl
8530l e Ji OK il 63 Value: ola) 538U 3 TRIA(1.3,4) s Attribute:
thleS il J2al5 Arrive 2 e (o) ui Jadl

Enter Data

366



Station

Part B Arrive

Arrival Data
Batch Size 4
Time Between EXPO(30)
Mark Time Attribute Arrival Time
Leave Data
Station Part B Prep
Route Time 2
Assignments
Attribute Sealer Time
Value NORM(2.4,0.5)
AN bl (a0 5 (i ye Jaial Server 1 Y Jiin oY)
Enter Data
Station Part A Prep
Server Data
Resource Part A Prep R
Capacity Type Capacity
Capacity 1
Process Time TRIA(1.,4,8)
Leave Data
Station Sealer
Route Time 2

aadlal) saalal) 2 LS gavid
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Enter Data
Lakel: | Statian: | j Tranln...
Senver Data Leave Data
Besource: | j Lt Ut ‘ Eaii. |
CopaciyTyps:  [Cowey o] | SBose  SSNn Csen g
Lapacty: i §tati0;: | N
W Resource Statistics
Brocees Time: | B Foute Tims: |2 -
Options... | Beszource... | Clueue... ‘
Animate...
’Tl Cancel | Help ‘
Al bl d';.)ij O ye bzl Server 2 ) Jaiu oY)
Enter Data
Station Part B Prep
Server Data
Resource Part B Prep R
Capacity Type Capacity
Capacity 1
Process Time TRIA(3,5,10)
Leave Data
Station Sealer
Route Time 2

Al saalal) 2 LS gaiia
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Enter Data.

Lahel: |

Server Data

Station: |

Besource: |

Capacity Type:

| Capacity j

Capacity: | 1

v Resource Statistics

Brocess Time: |

Optians... ‘ Besource...‘

-]

Cueue... ‘

Animate..

j TranlIn...

21|

Leawe Data
Tran Out... | Count... |
W Eoute ® Sthm  Seq " Expr
™ Connect
Station: | j
Foute Time: |2 j
(0]4 Cancel Help

o LS i) Jasl 5 (455 e Tl Tnspect 1 ) Jiiss

Enter Data
Station Sealer
Server Data
Resource Sealer R
Capacity Type Capacity
Capacity 1

Process Time

Failure Probability

Sealer Time

0.09

Pass Inspection Leave Data

Station Shipping
Route Time 2

Fail Inspection Leave Data
Station Rework
Route Time 2
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Enter Data
Label: | Station: | j Tranln..
Server Data Fass Inspection Leave Data
- | j Tran Cut... ‘ Count... |
ey T |Capacity j & Houte @ StNm o C Seg  © Expr

" Connect
Lapaciy: | 1 Station: | j

v Resource Statistics

j Foute Time: |2 j

Erocess Time: |

Fail Inspection Leave Dat
Eailure Probability: 003 | alinspecian Leavs Fata

Tran Out.. ‘ Count.. |
Options... ‘ Besource... ‘ Oueue.. ‘ & Boute & Sihm ™ Expr
" Connect
% Station: | j
Boute Time: |2 j
[0];8 | Cancel ‘ Help ‘

ok WS bl Jaal s Tnspect 2 e ) (puis Jadl 5

Enter Data

Station Rework

Server Data

Resource Rework R
Capacity Type Capacity
Capacity 1

Process Time EXPO(45)
Failure Probability 0.2

Pass Inspection Leave Data

Station Salvaged Parts
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Route Time

Fail Inspection Leave Data
Station

Route Time

Scrap

Enter Data

2 x|

Label: |

Senser Data

Station: | j Tranln...

Pass Inspection Leave Data

Fesource: |

Tran Dt ‘ Count.. |

Capacity Type: |Capacity

& Foute ® St C Seg " Expr
" Conhect

Lel Lo

Capacity: | 1

v Besource Statistics

Station: | j

Process Time: |

j Foute Time: |2 j

Fail Inspaeian Leave Dst
Esilure Probabilty: 0z | altinspection Leave Lata

Optians... ‘ Besource...

Tran Qut.. ‘ Count... |

‘ Queue... | & Boute & St " Expr

" Connect

Qﬂnimate_. Station: | j

Enter Data

Station

Boute Time: |2 j

(0] ‘ Cancel ‘ Help ‘

aalil) bl d';.)b Depart 3 éc OB e ozl

Shipping

Count
Counter

Increament

Shipping C
1

Tally
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Tally Shipping_Ta

Type of Statistics
Attribute Arrival Time
Al 53l 3 LS g
21
Enter Data
Lakel: W Station | j
" Station Set
Station... TranIn... | Optians... ‘
Count Talky
® |ndividual Counter ® |ndividual Tally
" Counter Set Member " Tally Set ember
" Mone " Mone
Counter; |Shipping_C j Tally: Shipping_Ta j
. 1
Increment | Type of Statistics
® |mtensal " Between " Expr
Adtribute: | j
0] ‘ Cancel ‘ Help |
aalil) bl d';.)b Depart 2 éc OB e ozl
Enter Data
Station Salvaged Parts
Count
Counter Salvaged Parts C
Increament

1
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Tally

Tally Salvaged Parts Ta

Type of Statistics

Attribute Arrival Time
Al 53l 3 LS g
2lx]
Enter Data
Lakel: ® Station | j
" Station Set
Station... TranlIn... ‘ Options... ‘
Count Tally
@ |ndividual Counter @ |ndividual Talks
" Counter Set Member ™ Talky Set Member
" Mone " MNone
Caumer | Sakaged Parts_C j Tally: Salvaged Parts_Ta j
. 1
limisinzin: | Type of Statistics
w |mtersal " Between " Expr
Aftribute: | j
[0]4 ‘ Cancel | Help ‘
Al clblal) Jaal g Depart 1 Sle 08 e Lar)
Enter Data
Station Scrap
Count
Counter Scrap C
Increament 1
Tally
Tally Scrap Ta
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Type of Statistics

Attribute Arrival Time
Al 53l 3 LS g
2lx]
Enter Data
Lakel: ® Station | j
" Station Set
Station... Tranln... ‘ Options... ‘
Count Tally
® |ndividual Counter @ |ndividual Talks
" Counter Set Member " Talky Set Member
" MNone " MNone
Counter; | Serap C j Tally: Scrap_Ta j
- 1
Increment: | Type of Statistics
w |ntersal " Between " Expr
Adtribute: | j
[0]:4 ‘ Cancel | Help ‘

Replicate
Number of Replications
Beginning Time

Length of Replication

1Al Jaal s Simulate (e O e Jaral | sl

0.0
2000
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Project

Title: |EIeu:taniu:s Assembly and Test
Analyst: |Dr. Adnan Barry

Date: E [Nov [2001
Replicate

Mumber of Replications: ’1—
Beginning Time: o
Length of Replication: 2000

Terminating Condition:

Between Replications...
W Initialize System

I Initialize Statistics

Wharm-Up Period:

[0];8 ‘ Cancel ‘ Help |
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Depart
Inspect Serap
T_} Rework
E"’//@D_l :
m
Part A Amive Fart & Prep L}
Salvaged Partz
E\@ T_) Sealer
—1 [
Part B Aive -
Server
Part § Prep
m Shipping
Simulate

Bectronics Assembly and Test
2000

S Caguy Sl lag Cigw RUN > GO e hraally @llyg siSladl i oY)
M)yl iy Slaall i Laim 5 3 gl (e AdliSl) o] 32 3 JE5E a5 s )
e AL g BlSlacal) At

ARENA Simulation Results
amb - License #9400000

Summary for Replication 1 of 1

Project: Electronics Assembly Run execution date :30/31/2001
Analyst: Dr.Adnan Barry Model revision date: 3/11/2001
Replication ended at time : 2000.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
Salvaged Parts Ta 540.48 (Insuf) 101.91 874.90 31
Shipping Ta 35.911 (Corr) 9.7800 117.85 548
Scrap Ta 334.79 (Insuf) 76.343 821.27 4
Rework R Q Queue Time 429.95 (Insuf) .00000 782.19 36
Part A Prep R Q Queue 6.0259 (Corr) .00000 28.804 365
Sealer R Q Queue Time 1.9247 (Corr) .00000 12.850 603
Part B Prep R Q Queue 42.308 (Insuf) .00000 105.34 240
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DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
Rework R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Sealer R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Part A Prep R Availabl 1.0000 (Insuf) 1.0000 1.0000 1.0000
Part B Prep R Busy .72774 (Insuf) .00000 1.0000 .00000
Part A Prep R Busy .79647 (Corr) .00000 1.0000 1.0000
# in Rework R Q 11.615 (Insuf) .00000 22.000 19.000
# in Part B Prep R Q 5.0770 (Insuf) .00000 19.000 .00000
# in Sealer R Q .58031 (Corr) .00000 4.0000 .00000
Sealer R Busy . 77139 (Corr) .00000 1.0000 .00000
# in Part A Prep R Q 1.0999 (Corr) .00000 6.0000 2.0000
Rework R Busy .99029 (Insuf) .00000 1.0000 1.0000
Part B Prep R Availabl 1.0000 (Insuf) 1.0000 1.0000 1.0000
COUNTERS

Identifier Count Limit

Scrap C 4 Infinite

Shipping C 548 Infinite

Salvaged Parts C 31 Infinite

Simulation run time: 5.48 minutes.

Simulation run complete.
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Enter Data
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Server Data

Resource Rework R
Capacity Type Scedule
Scedule Rework Schedule Ignore
Process Time EXPO(45)
Failure Probability 0.2
Pass Inspection Leave Data
Station Salvaged Parts
Route Time 2

Fail Inspection Leave Data

Station Scrap
Route Time 2
2]
Enter Data
Label: Station: ‘ j TranIn...
Senver Data Fass Inspection Leave Data
—— ‘ j Tran Cut... | Count... |
w w - -
Eepadiv e Schedule = Boute Stim Seg Expr
" Connect
Schedule: -] [lgnore -
iiEEhE | J | J Station: | j
v Fesource Statistics
Foute Time: |2 j
Frocess Time j
el Eialbetalioy ’7 Fail Inspection Leawe Data
Tran Out... | Count... |
Options... | Besource.. ‘ Lueus.. ‘ ® Route & Sthm © Expr
™ Connect
Schedule. . | Animate. . |
Station: | j
Boute Time: |2 j
0] | Cancel | Help |
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Capacity Duratian:
<End of list> Add...
Edit...
Delete
oK Cancel Help
A 3L )@i:_\ﬁAdd g;‘cln,.;a\
2]
Capacity: |1
Duration: |4BD
Ok, ‘ Cancel ‘ Help ‘
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K | Cancel Help
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Capacity Duration:
1. 480 Add..
2,480
<End of list> $
oK, Cancel Help
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Ok |

Resource Information

— StateSets

StateSet: I [ j

Change State of Server Resource:

After Seize: j

— Failures (entire resource)
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Failures:

Edit...

Delete

— Downtimes (individual units)
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® Statignary " Bositiohal

Downtimes:
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Edit...

Delete
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Failure Sealer Failure
Failure Based On Time
Fai When Wait
Uptime EXPO(120)
Downtime EXPO(4)
H
Eailure: | j
Failure Based On: Time M
Fail When: Wiait <
Uptirne: | j
Downtime: | [ j
Uptime in this State Only:
| K
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Time-FPersistent: Counters
Clueue. Part B Prep_B_C. Mumber Add... <End of list> Add...
Queus, Sealer_B_0Q, Numberin G
Cueue, F_{eworkﬁFLQ, Mumberin C Edit.. Edit..
<End of list»
Delete Delete
Outputs:
<End of list> Add
. Edit...
Tallies:
Shipping_Ta. Yes. "Ship.dat" Add... Delete
<End of list>
(S Erequencies:
Delete <End of list> Add..
Edit...
Delete
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Diata Object

" Besource " Storage

" Transporter " Yariahle

" Corwveyar " Station

W Queue " Other

Queue Mame: j
Type of Statistic

® Mumberin Clueue

Expression: | j

Repaort Label: |#in Part B Prep_R_Q
W Save Observations to a File

05 File Marme in Double Quotas:

| E
Ok | Cancel ‘ Help |

Al bl L &

Data Object

Queue select

Queue Name Part B Prep R Q
Save Observation to a File check
OS File Name in Double Quotes “Prep B_Q.dat”

el Galad) S

Data Object

Queue select

Queue Name Sealer R Q
Save Observation to a File check
OS File Name in Double Quotes “Sealer_Q.dat”
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Data Object

Queue select

Queue Name Rework R Q
Save Observation to a File check
OS File Name in Double Quotes “Rework Q.dat”

7] %
Talky Narme: | j
W Sawe Obsersations to a File
05 File Mame in Double Quotes:
QK | Cancel Help |

Al 33l i Add... e bal Tallies @

Al el Jaad

Tally Name Shipping Ta
Save Observations to a File check
OS File Name in Double Quotes “Ship.dat”
Al bl Jasi s Add. .. baxl Frequencies <asd | pal
Expression NQ(Rework R Q)
Constant or Range Constant
Value 0
Constant or Range Range
Value 0
High Value 10
Constant or Range Range
Value 10
High Value 20
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Constant or Range Range
Value 20
High Value 30

s34l i

2]
Expression: | j
Type: |\falue j

Bepaort Label: |

[T Sawe Observations to a File

Categories:

Constant. 0, . Include Add...
Fange, 0. 10, Include
Fange, 10, 20, Include

Range. 20. 30, . Include Edit..

g

<End of list>
Delete
QK Cancel ‘ Help |
el B
Time-Fersistent: Counters:
Queue, Fart B Prep_R_G, Number Add... <End of list> Add..
CQueue, Sealer_B_0C, Numberin Qi
Cueue, Rewark_F_0Q, Mumberin C Edit Edit
<End of list> i -
Delete Delete
Dutputs:
<End of list> Add..
. Edit...
Tallies:
Shipping_Ta, Yes, "Ship.dat" Add... Delete
<End of list>
el Frequencies:
Delete MO(Fewark_R_Q), Value,, No Add..
<End of list>
Edit...
Delete
)% Cancel | Help |

W
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oA g BlSlacall gty

Zasaill i 338l ) o gd s OK darol

;g;tﬂ\dgjiﬂ\c+£ijcymeSBU§:~d\95);\

ARENA Simulation Results
amb - License #9400000

Summary for Replication 1 of 1

£

Project: Electronics Asse Run execution date 11/ 1/2001
Analyst: Dr.Adnan Barry Model revision date: 3/11/2001
Replication ended at time 50000.0
TALLY VARIABLES

Identifier Average Half Width Minimum Maximum
Observations
Salvaged Parts Ta 302.17 (Corr) 19.439 1229.2 1199
Rework R Q Queue Time 193.93 48.888 .00000 674.58 1467
Sealer R Q Queue Time 6.2386 1.5828 .00000 50.795 16499
Scrap Ta 285.39 (Insuf) 25.366 1159.2 267
Part B Prep R Q Queue 70.972 (Corr) .00000 541.65 6624
Shipping Ta 57.472 (Corr) 9.0197 564.91 15031
Part A Prep R Q Queue 15.183 2.5646 .00000 99.536 9876

DISCRETE-CHANGE VARIABLES
Identifier Average Half Width Minimum Maximum Final
Value
Part A Prep R Busy .85391 .02036 .00000 1.0000 1.0000
# in Rework R Q 5.6899 1.6284 .00000 28.000 .00000
# in Sealer R Q 2.0586 .59611 .00000 21.000 .00000
Part B Prep R Availabl 1.0000 (Insuf) 1.0000 1.0000 1.0000
# in Part A Prep R Q 2.9990 .61504 .00000 24.000 1.0000
Sealer R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
Part A Prep R Availabl 1.0000 (Insuf) 1.0000 1.0000 1.0000
Rework R Available 1.4992 (Insuf) 1.0000 2.0000 1.0000
Sealer R Busy .84177 .02003 .00000 1.0000 .00000
Rework R Busy 1.3732 .06088 .00000 2.0000 1.0000
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Part B Prep R Busy .79305 .04708 .00000 1.0000 .00000

# in Part B Prep R Q 9.4023 (Corr) .00000 88.000 .00000
COUNTERS
Identifier Count Limit
Salvaged Parts C 1199 Infinite
Scrap C 267 Infinite
Shipping C 15031 Infinite
FREQUENCIES
--Occurrences—--— Standard
Restricted
Identifier Category Number AvgTime Percent Percent
Value (NQ (REWORK R Q)) Constant(0,) 112 81.559 18.27 18.27
Range (0,10) 163 197.97 64.54 64.54
Range (10, 20) 63 120.45 15.18 15.18
Range (20, 30) 11 91.559 2.01 2.01
STATE (Sealer R) BUSY 3635 11.578 84.18 84.18
IDLE 3339 1.9188 12.81 12.81
FAILED 387 3.8871 3.01 3.01

Simulation run time: 1.97 minutes.

Simulation run complete.
B malaall 8 il 138 s G gus

: Output Analysis <l il Julas

Slae Ciay 342 ) il BlSall (& e jad) Qi g gaim ge () il (5 ka0 s
=l ae b il Output Analyser gl pxdini Cogn ssival 8 3 2
Glad) £ g gall 8 Ailian Y A ally lalinas Al UL das i3t ARENA

Jary el ) oY 450 (30 ) ARENA Jals (e W) Output Analyser dsiis iy
33800 el Junil s cJany SV ARENA gliss¥ 5 2303
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I+ Output Analyzer - Rework_F_0Q dat
File “iew Tools Graph Analyze ‘Window Help

D| 2| | SR il b bt] Eiil-] | w2

L NoM[

338l jelié File > New (e bl

— Data Group Files

Edit...

Delete

il

Help

Clilall alae jelas Add. .. o bl
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| 7] %]

Loak in: |ﬁ hdy Documents j @ @

Adohe (1 My Wehs [lzainah

BestPick CO MyHTHL Prep B_Q.dat
Docs 1 byl P dat
GlobalTrend L My Text Fework_R_0.dat
FultiBoot_files CIMNewPics Sealer_B_OQ.dat
hty eBooks CINMPapers [4] Ship.dat

hoby Likarary [C1Pics

hoby bduisic [ Search

Wy Pictures 1 Simula

File name: |*.dat

Files of type: |Simu|ati0n Cutput (*.daf) j Cancel

Data Group Files <l ilile de ganeS Wilo i ja i) clilal) s

Data Group Files

Prep B_Q.dat 1, DSTAT. #in PartB Prep_R_Q =l
Fework_B_Cldat 1, DSTAT, # in Bework_R_0

Sealer_F_O.dat 1. DSTAT, #in Sealer_R_Q Edit
Ship.dat, 1. Tally, Shipping_Ta —

Delete

_ belee |
_ bk |

Help

yelaid Graph > Plot JU'J «PrepB Q il tla's'l\ band jalla & il (n.n)-\j oY)
3aall)
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Plot

— Data Files

OK

Prep B 0.dat, 1

Cancel

Edit...

i

Help

-

Delete

Title: |

¥-dods Label: | Time

Y- Label [ alue

Display Time fram: I to: I
FlotWalues from: I o I

“|Plot - Prep B_Q_dat

Valus

OK & Prep B_Q.dat Jials Add. .. bl

_ O] x|

&5
0
75
i)
[
B0
55
50
a5
a0
35
30
25

0

m lu. .\u 1 ! .\lu ||

o

T' Iﬂ ll.lhhl.l “HH ﬂh

OQIDB)

Plot Legend ~ Filename {Replication Treatment)
# in Part B Prap_R_Q (1)
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Diata File: | Fework_F_0 dat

Browse.. | Begin Time: | 20000 k.
End Time: 21000 Cancel

N
N

Beplications: |1

i

Title: | Min Walue: Help

’7
w-fuds Lahel: |Time Max Walue:

Y-Axis Label: |Va|ue

sl o ot

[T Rework_R_Q.dat(1) (O]

# in Rework_E_0Q(1)

anaill sale ) sidal o) Sl gz jaall 1 k) sl

Data File: |F{ework_P\_G.dat[ j Browse... | (0] |
Beplications: |1 j Cancel
Title: | Help

w-Axis Label. |

Histogram Cells

MNurmber (Interiar): |3
Lower Limit: |U.5
Width: |

Sawve Cell Freguency in Files

Felative: Curnulative:

j Erowse. . | j Browse.
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i R_Q_dat{1) - [O] x|

#in Rework_R_Q(1)

Histogram Summary _|
# in Rework R _0(1)

Cell Limits ihs. Freq. (Time) Rel. Freq.
Cell From Tao Cell Cumnl . Cell Cumnl.
1 -Infinity 0.5 9135 9135 0.1827 0.15827
2 0.5 10.5 3.227e4004 4, 14e+004 0.6454 0.8281
S| 10.5 20.5 7589 4,899e+004 0.1518 0.97393
4 20.5 30.5 1007 Se+004 0.02014 1
5 30.5 +Infinity 1} Se+004 1} 1

o By

leary Ua yaid g Output Analyser el (8 8 55S Jbas) didad 3,k s gl
})'A\AA]\ @ & dS.Cu
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AL GPSS World 3Staall aldas

1tk

43S 5 oUaill 3 Transactions (e liie o) (alalatie 2l 65 408 i jafiad (8 g JUD) 128 3
eelen ) a5 olgil) ny oL (e aga) ) ol agie alil)
S Al ad g alail) < Jsaall (plalatia 2l 61 GENERATE G andin

The GENERATE Block:

GENERATE A,B,C,D.E

Operands Jueall Cua

sl sV (Null) (25 O3S0 O OSan g s R o8 9 ¢ a6l il (e ) dana g
o 8 Om ad ) (String) <as > s (Number) & s (Name)
(Direct SNA) b yilse saill Lxe diia sl (Parenthesized Expression)
Cplaleia Allae Ao CSasY 5

O3S O (a5 58] 585 ¢ Alla Jae ) sl e a5 e
wad sl (String) <asoa 3V (Number) &3 s\ (Name) o) 3V (Null) (25
Direct ) 3 33w JUaill dsxe diva i (Parenthesized Expression) o) 8 (s
Clalatia allaa aladin) (Sar¥ 5 (SNA

O Rars s LER] 585 ¢ Jalaia gl a8 ali gy 5o 5 Ll e Al
B (String) <2 s~ 5 (Number) 23 B (Name) a= s\ (Null) (23Y o5

8 pilae oUaill 4axe Aia i (Parenthesized Expression) o 58 On ywad
Oalalia allaa aladin) (S 5 (Direct SNA)
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Al Y1 Aall 5 ¢ anand g8 ot Al Cplalaiall daad a8 2l 5 ad g s D
(Name) =) ) (Null) 25 0583 O Sy ) 98 5 ¢ Al aladl) 13g]
Parenthesized ) ) g8l (String) <35> 5\ (Number) &3 B
alasin) (SaY 5 (Direct SNA) 3yl allaill dpxe diia ) (Expression
Oelebae llae

Y O8O Ry 0 Apal SBY) Ay (5 LA 58 5 ¢ Aplad)) (5 sl E
O S 5 (String) <as > ) (Number) & s\ (Name) a=) 3\ (Null)
Direct ) b 33\ JUaill L3xe diva i (Parenthesized Expression) o) 58
ol s 35 (S5 (SNA

dae alsif g aaill (e agal ALy Cplalaial e (aldill TERMINATE ) axdion
S S il ALy el

The TERMINATE Block:
TERMINATE A
BACAIRGITEN
O OSars s LEA) 52 5 0 4l Al YY) Aaiill 5 oldY) Sl (ali) )ik A

3 (PosInteger) < sa zsaa ab 5 5 (Name) as) 5 (Null) (23 O 5
3 (SNA) daill dpoxe diia | (Parenthesized Expression) o) ) O s
(SNA*Parameter) plasl 4p22c d4ia

Example 1:

GENERATE 1
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TERMINATE 1

GPSS (52 7 sad dniua b il Ja0

2| GPSS World - Untitled Model 1:2
File Edit Search View Command Window Help

D|] & |mel S/2)

B Untitled Model 1

GENERATE
TERMINATE

For Help, press F1 Repart is Complete, |Clock o

Create Simulation & Command U} 4w I 4Gl

ﬁ File Edit Search WView Window Help

0 | Iil'rs-l El c'flb || El Create Simulation Cirl+Alt+5 |_

GENER v
TERMIN .
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i srna GPSS Al (g galll S il IS 1)

& Untitled Model 1

GENERATE 1
TERMINATE

=3

& Untitled Model 1.3.sim - JOURNAL

03}26404 14:52:05 Model Translation Bequn.
03/26{04 14:52:06 Ready.

O Aina Gaal (Sy 5 g lll a5l Aals (e grana il () i Ready 4l
& Window csle Jaially duw )1 Aalil) e Lale Juant )5 (8l 3380 480 e JuadY)

UGS Blocks Window U3 lgia y Simulation Window JLia)

File Edit Search WView Command RULGETE Help

Ol = %[5 @) %lﬁ Cascade

Tile

€ Untitled Model 1

Simulation Windaow Blocks Window

Simulation Snapshot Expression Window
- ) Fadilities Window
G EN E RAT = ! Unt!:vaj Mu:e: ! ) Logicswitches Window
TERM'NAT v 2Untitled Mode| 1, 3.5im - JOURMAL Matrix Window ...
Plot Window ...
& Untitled Model 1.3.sim - JOURNAL Queues Window I
Savevalues Window
03/26/04 14:52:05 Model Translation Begun. Storages Window
03126404 14:52:05 Ready. Table Window
) gl 5L g lais
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i1 GPSS World - Untitled Model 1.3.sim:2
Edit Search View Command Window Help

File

DiSE| =2 82

& Untitled Model 1

GENERATE
TERMINATE

& Uptitled Model 1.3.sim. -

03/26/04 14:52:05 Ready.

JOURNAL

03{26/04 14:52:05 Model Translation Begun.

& Untitled Model 1.3.sim:2 - BLOCK ENTITIES

Laocation |

-] 8] of

Find Continue — Halt Step

8| 4|

Place Remove

| Block Type

Loc

| Current Co... | Entry Co... | Retry Ch... | LinENurnber| I.r:ch..lde—fﬂe|

1}
0

i}
0

1}
0

2
3

a
a

START &3 Command dewi )1 A8l e SLials elld 5 3lSlall (g o oY)

File Edit Search View

D || &[]

i Untitled Model 1

Window Help
Create Simulation Cirl+Alt+5
Retranslate Cirl+Alt+R
Repeat Last Command Cirl+Alt+H

LI L B

Untitled Mot

03726104 14:5
03/26/04 14:5

Untitled Model |

START

STEP 1
HALT
COMTIMUE

Ctrl+alt+1
Ctrl+Alt+H
Ctrl+Alt+C

CLEAR.
RESET

SHOW ...
Custom ...

398

) sall 3L el




Start Command

|smHT 100

Cancel |

TERMINATE il JeSy a3l o) ja) ixg 138 5 el alasd 100 dagill Ll

o Jalaie ) e e IS0 Al g (s) s GENERATE il aa il 63 3 Jalatia 100 ¢l
& Weld (5 55 3lSaall (5 a3 OK bl ladie TERMINATE de ¢ g plaill
DSl el g AUl Jelatia 100 se slgiily sUSLaall g 5 lld 2y CaS il 33805

o))

4 Untitled Model 1.3.sim:2 - BLOCK ENTITIES

anationl _:J _I_J _ﬂ]_] i] Ll i!

Fird Continue. Halt Step Flace Remove

Loc | BlockType | CurrentCount|  Entry Count| Retry Chain | Line Number |  Include-file |
{Cy1GEN  GENERATE o 100 0 2 0
P 2TER  TERMINATE o 100 0 3 0

- Untitled Model 1.3.1 - REPORT

GP55 World Simulation Report - Untitled Model 1.3.1

Friday, March 26, 2004 19:02:54

S5TART TIME END TIME BLOCEKS FACILITIES STORAGES
0.000 100,000 2 0 0
LABEL LOC BLOCE TYPE ENTRY COUNT CURRENI COUNI REIRY
1 GENEERATE igo 4] 0
2 TERMINATE 100 4] 9]
FEC XN FRI EDT ASSEM CURRENT NEXI FPARAMETER VALUE

101.000 ipi 4] i

2 Jha
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3 i) Al 2 3ak Al ADVANCE lld 43laaly elly g S0l i) Jiall ) ghai Ca g
3 Al Jlarin) ey 5l Aedd (e ) ()55 38 Aipre B i) Jalaciall pUail) (a6 3 8 G sl
Led s allail) 8 Al e ad e a e JUEBY) (o) Jidi dria 33y 5 pe daih ol pUaill 3 ) 5

Sl s
The ADVANCE Block:
ADVANCE A,B

Jlead) Cua

S (Name) p) 0553 OV (Sars s o 5 ¢ a3l T e 3 530 ) A
Parenthesized ) 09 58 (s smad ) (String) s~ ) (Number) 3.
aleal Lnae dia il (SNA) adaill 4pxe dia i (Expression
(SNA*Parameter)

) s s AN ik (<8 AN ki) Alla b 5l el Jlae ol B

Cagon ) (Number) @3 51 (Name) o) s\ (Null) (25 58 O (Sag
dpxe dia i (Parenthesized Expression) o) 8 om s sl (String)

(SNA*Parameter) alxal 433e dia ) (SN4) pUaill

Example 2:

GENERATE 1
ADVANCE 5
TERMINATE 1

Gl gali ) 138 Jas
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@ Untitled Model 1

GENERATE 1
ADVANCE 5
TERMINATE 1

o
File Edit Search WView EaGly=asN Window Help
Cirl+Alt+5 |
CLEAR
RESET
Custor

GENERATE
ADVANCE
TERMINATE

Untitled Medel 1.4.sim - JOURNAL

- —

03{26/04 19:38:32 Model Translation Bequn.
II]3.||'12Ei.||'I]ii 19:38:32 Ready.

& START 100 g 52 BLaall o) yaly g all gal) 3383 i
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e A e

GENERATE 1
ADVANCE 5
TERMINATE 1

Losin| S 8 o #4 8 &

Fired Conltinue  Halt Step Flace Femove
Loc | BlockType | CumentCount| Entry Count| Retry Chain | Line Mumber |  Incude-fie |
(1GEM  GENERATE ] 105 a 2 0
midlZADV  ADVANCE 3 105 a 3 ]
@s3TER  TERMINATE

* Untitled Model 1.4.1 - REPORT

GB55 World Simulaticon Beport - Untitled Model 1.4.1

Friday, March 26, 2004 1%:45:07

START TIME END TIME BLOCES FACILITIES STICORAGES
D.00D0 105.000 3 o o
LABEL LOC BLOCE TYPE ENIRY COUNT CURRENT COUNTI REIRY
1 GENERATE igs L] ]
2 LALDVLANCE igs 5 ]
3 TERMINATE 100 [+] ]

ADVANCE il xie ;3 alie 13Y 5 agie slailly 5 50 Jelaia 105 2 53 o3 40 JaaY
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3 Jha

oe by ADVANCE Gl Galabaiall aladind jedat Cuay sabad) JEAl) ) shat o g
ADVANCE <l A¥iiall gl Jasl o clusal ol alind iad 5 SEIZE Galdll 39 5k
Gl ALl Al e 51 1 5 ST iay 63 s RELEASE 5 Al

: Sl S il 2l s ADVANCE

The SEIZE Block:
SEIZE A
sdalal) Cua
S (Name) o) 0588 O (Sars sos i 985 Facility Algadll ansf o) o3 A
Parenthesized ) 09 58 O swa3 sl (PosInteger) & 3o g a8
fJMJ f\:aqm Adn ji (SNA) e\.k.\.u 3_33;: N ji (Expression
(SNA*Parameter)
The RELEASE Block:
RELEASE A
sdalal) Cua
S (Name) o) 058 O 08ars s 35 Facility Agad o) o) o8 A

Parenthesized ) b 8 om ywad | (PosInteger) <> 5o el D)
(:.".AS ATJJJC Adn }i (SNA) (aUa.Lu :\_pgc Aan }i (Expression
(SNA*Parameter)
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alasin) (Sa¥ g lgars ae 4a 5l Jie S RELEASE 5 SEIZE O aaY sdaly daadla
L& ADVANCE s ligasil) Jiny (53l Cllill SEIZE 3ass () g 431 LS AV (550 Waaal
ADVANCE s 4Ll Jiay (53 Q) &% o aay RELEASE O

Example 3:

GENERATE 1

SEIZE Server
ADVANCE 5

RELEASE Server

TERMINATE 1

alay) () Jas

@ Untitled Model 1

GENERATE 1
SEIZE Server
ADVANCE 5
RELEASE Server
TERMINATE 1

1 i 380 i g pealiall an i
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GENERATE 1

SEIZE Server
ADVANCE 5
RELEASE Server
TERMINATE 1

03426404 20:15:00 Model Translation Begun.
03126704 20:15:00 Ready.

NTITIES
Location | - 8 of = 8 &
Fird Contirie  Halt Step Flace Remove

BockType | CurrentCount| Entry Count  Retry Chain  Line Mumber | Induds-file |

GEMERATE il 0 o 2 o

SEIZE 0 0 0 3 0

ADWVAMCE il g ] 4 o

RELEASE il i} li] 5 ]

TERMINATE 0 0 n] [ 1]

&9 START 100 (GssluallS BlSLadll (g 5as

| Block Type Current Count | Entry Count | Retry Chain | Line Number | Inchide-file |

Untitled Model 1.5.1 - REPORT

GP55 World Simulation Report = Untitled Model 1.5.1

Friday, March 26, 200¢ 20:17:31

START TIME END TIME BLOCES FACILITIES STCORAGES
0.000 501.000 -] 1 o
HAME VALUE
SERVER 10000.000
LABEL LOC BLOCH TYPE ENTRY COUNI CURRENT COUNT RETIRY
1 GENERATE 501 4090 ]
£ SEIZE 101 1 1}
3 ADVANCE 100 a ]
4 RELEARSE 100 i} ]
5 TERMINATE 100 0 ]
FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER FEND INTER RETRY DELRY
SERVER 101 0.998 4.950 1 101 0 o 0 400
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> GENERATE ) Aol 53 (pal sall (alalatiall J 533 e SEIZE QN () s
Gl xie 35 pal 5 s Las 4ediisy Jalaie (5 e ADVANCE A ¢4 25

835 3 GENERATE <l (e Jad) ) 5ea) ) sildall &adle JaaY) GENERATE
QI ol Laay Liay) (Ui 3 delaie 400 40 23 9 GENERATE <l () LS ll gdll
Abgadl) 230l o g8 2l 5 Jalaie 49 32 52 SEIZE

O 5 ) el (4 pual ais ADVANCE ) 3 A Jalall 4af (1o & 30 gl
el
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4 Jts
Clilan) pand A gl 8 Lab ¢ Algguaill i) s ol ) gida 0 65 bl JUall 8 JasDl
Jemnsty Lo 3 5 QUEUE et (o 5) S (palld 2 5 im jal) 13gd €5 saldall 1a e
it g g 5 DEPART Gl g JBiY) ) slda ) delaie J 530 ie Gliliany)
S S i Lagd g S ) sl e dalaie 7 53 230 Cliliasy)

The QUEUE Block:

QUEUE AB
sdlead) Cua
B sl (Name) — ond 0552 O (Bars Sosma o5 psilall and 4l 8 A

3 (Parenthesized Expression) o) 88 Gx w3 o) (PosInteger) w2 5o gasaa
(SNA*Parameter) plaa dp3:c dia i (SNA) adaill d22e dia

SR) sy T Al Y1 4iay Lyl Jsb L 3 D Sl B
(PosInteger) > 5o ganasa & 5 sl (Name) o) 3V (Null) (25Y 0588 O (S 3
(SNA) Al Lnae 4 i (Parenthesized Expression ) oo 88 o i
(SNA*Parameter) plaal 4332 dia

The DEPART Block:
DEPART A.,B
HOIPVAIATEN
) sl (Name) — amd 058 O (Sans sosma b5 ¢ sl ausl ol o8 A

(Parenthesized Expression) o) $8 o s 5\ (PosInteger) < 5o gasasa
(SNA*Parameter) olaal dpaxc diva 5f (SNA) pUaill e diia
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GR) gy T ) Y1 Aty sl e L iy ) Gl ) 20 B
0 na by | (Name) am) 5 (Null) (25 055 O (Sas
daa (Parenthesized Expression ) )8 e (PosInteger)
(SNA*Parameter) a-"-d d0ae daia ji (SNA) aU:';.LU FERRYS

alaiia) (SaY 5 lguany ae da5) e 3 DEPART 5 QUEUE Of LaaY sdals ddiadle
SEIZE (sf Al a3 Sy 3 il QUEUE (3an o iy 431 LS JAY) (53 Laaaf

i gy Al ALl sasy DEPART Gl s ge 48iall 3 ¢4asii O iy DEPART ) LS
Or Sothall (o lead s aing s QUEUE Gl J g Alaal (e JURGYY (g ) Jaavndi Lo
Al gl 23 gl

ol (e B glae pen (g0 LSy bl ealipll ol MU

& Untitled Model 4

GENERATE 1
QUEUE Line
SEIZE Server
DEPART Line
ADVANCE 5
RELEASE Server
TERMINATE 1

Lol i il
; Cascade
1 Tie
| Simulation Windaow » Blocks Window
Simulation Snapshot » Expression Window
Fadilities Window
| Untited Model
i ) Logicswitches Windaow
2 Untited Model 1.6.sim - JOURMAL o
i ) Matrix Windaw ...
Dl lemdiHmd BAm A=l 4 & miema T Ol ME AT T TE.
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& Untitled Model 4.1.sim:2 - BLOCK ENTITIES

Location | = 8| of 4«4 8| 4]
Find Contirue  Halt Step Flace Remove

Loc | Block Type | Current Count | Entry Count | Retry Chain | Line Number | Include-file |

% 1GEM GEMERATE 0 0 i} 2 0

EP2QUE  QUELE 0 0 0 g 0

03 561 SEIZE ] a 1} L 0

Cs40EP DEPART ] a 0 5 i}

S ADV ADVANCE ] 0 0 2 0

FeREL RELEASE ] 0 0 7 0

& 7TER TERMIMATE 0 0 0 a 0

@& Untitled Model 4.1.sim:3 - FACILITY ENTITIES

Lacation I

- 8 o A

Fird Cortinue  Halt Step

| Fadility

i Utilization | Delay Chain | Acquisitions i Available | Ave. Time | Owner XN | Retry Chain | Pending Chain | Interrupt Chain |

START 100 _ia3 (¥ Dad slSkacall o) ja) (8 Ayl 338U 3 (d ol jedanY 400 LaaY

-

sl g8l 328l

Loc | Block Type Current Count | Enfry Cauntl Retry Chain | Line Mumber | Indude-file |

& 1GEM GEMERATE 0 501 0 2 0
ICezque  qQueELE 400 501 0 3 0
El3SEl  SEIZE 1 101 0 4 ]

=4 DEP DEPART 0 100 0 5 0

5ADV ADVAMCE 1] 100 1] 3] 0

CF5REL  RELEASE 0 100 0 7 0

£ 7TER TERMIMATE o] 100 o] 3 i}

B lguall 3280

| Utilization | Delay Chain | Acquisitions | Available | Ave, Time | Owner XN | Retry Chain | Pending Chain | Interrupt Chain

Fail
Elscryer

FACILITY
SERVER

QUEUE
LINE

0.998

400 101 + 4950 101 0 0 0
: ) 82l

ENTRIES TUTIL. AVE. TIME AVATL. OWNER PEND INTER RETRY DELAY
101 0.9%98 4.950 1 101 a 0 0 400

Mn¥ CONT. ENTRY ENTEY (O) AVE.CONT. LVE.TIME AVE. (-0) RETIERY
401 401 501 1 155.601 1559.601 200.000 4]

409



400 Lo @ sm sl 5 3Sad) il s QUEUE Al aie (S sidall of LaaY

LS Ayl Jlaniil s30 (uSatig lan Aille a5 0.998 & Aligull Ayllad () Laa (alaia
Cll gl 58y il ) il Jalaie 402 ) sV alsh dias ) sildall O

Gl alea uay @lld g o3 gaill e cojlad o oal celilandle Jas 5 gl

Gy 13l LAY s ADVANCE
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5 Jlia
) i gl e A 3 Jrny lld g Uail) e A0 g Jaaly i) Q) ghas

5cun 542 IS GPSS S i L) e U(3,7) A7 53 On s saial

SIS 2l 5 I8 S 5 2l Gale o) Jlae aiai 25 5 (e (40 ) o s

GENERATE 5,2
ADVANCE 4,1

Gl malipd) e Jpanil) 138 (5 i

i Untitled Model 4

GENERATE 52
QUEUE Line
SEIZE Server
DEPART Line
ADVANCE 4.1
RELEASE Server
TERMINATE 1

ol shall 3380 & 3a3n 538 a2 LeS gl 5 ) g3l 380 53 s lai g ceali ) an i
) 38 gl e Ulas LS Lgde Jaani

Cascade
Tile l

Simulation Window 4 Blocks Window
Simulation Snapshot * Expression Window

Fadiities Window
Logicswitches Windaow
Matrix Windaw ...
) ) Plot Window ...

4 Untitled Model 1.7.sim:3 - FACILITY EMTITIES -

) ) Queues Window

v 5 Untiled Model 1.7.5im:4 - QUEUE ENTITIES .
Savevalues Window

1 Untiled Model 1
2 Untited Model 1.7.sim - JOURMAL
3 Untiled Model 1.7.sim:2 - BLOCK EMTITIES

sl g8l 328l
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Loc Block Type Current Count | Entry Count | Retry Chain | Line Mumber | Indude-file

(y1GEN  GEMERATE 0 100 0 2 0
CE2QuUE QUELE ] 100 ] 3 ]
5 3 5El SEIZE 0 100 0 4 0
C#4DEF  DEPART 0 100 0 5 0
El 5 ADV ADVAMNCE 0 100 0 & 0
6 REL RELEASE 0 100 0 7 0
8 7TER TERMIMATE 0 100 0 3 0
- gl 3330
Facility Utilization | Delay Chain | Acguisitions | Available | Ave. Time | Owner XN | Retry Chain Pending Chain | Interrupt Chain
ESERUER 0.778 o} 100 + 3.997 0 0 a 0
<) ghall 5285
Queue Entity Current Content | Entry Count | Zero Entry Count | Maximum Content | Average Content | Average Time {+0) | Average Time {-0) | Retry Chain
LINE o] 100 73 1 0,052 0,265 0.983 0
<o dl) 3als
FACILITY ENTRIES TUTIL. AVE. TIME AVAIL. OWWNER PEND INTEER ERETRY DELAY
SEEVER 100 0D.778 3.997 1 a 4] 4] 4] 4]
QUEUE MAX CCONT. ENTRY ENTREY (0) AVE.CONT. LVE.TIME AVE. (-0) ERETRY
LINE 1 a 100 T3 0.052 0.265 0.983 a

412



6 Jta
eVl s 2y g alail) Cliea 2aY (5 ST w58 Jsan 058 Camn Galad) JUl ) ghail
The TABLE Command:

NAME TABLE  A,B,C,D

ad 058 O gy ea5n sy Jsaall sl 5l Aadle NAME Cus
sl 52l
Gosra smsLelpan o (A UL il Sy ol and 585 gl daa A
O e ) (String) Sas o> s (Number) & s\ (Name) a=) 0580 O (S
(SNA) pdaill Lnae 4aua | (Parenthesized Expression) us) s
B0 05 O s s s Y R el sl B
A3 05 Ol ey o gay il aaa

i ge gmna a5 ) g g s sy Sl e D
Ll g 5 Aa 33U i) mams Liled a5y 3l TABULATE <) TABLE JeY) g b

AN Lemans A8e 4l Gl s Jsaal) 03 5<8 5 JSG 48 Las any TABLE eY) Cus
S 5ill 4l TABULATE

The TABULATE Block:

TABULATE A.B

:dleall Cun
canaa ad Sl (Name) aw) 0580 O (Sars s sp54ad ) 5l Jsand) ) A

dia | (Parenthesized Expression ) o) 8 (53 sl (PosInteger) < 5o
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(SNA*Parameter) plzal 23 dia 5l (SN4) adaill 400c

3 (Number) a5 s\ (Name) o) s (Null) s23Y 058 O (Sars 0l dale B
3 (SNA) aaill dpsae diia i (Parenthesized Expression ) 81 (s
(SNA*Parameter) plaal 43330 4iia

85 Transit Time JEBY) ey sI M1 alaill 3 ¢ sSall e 51 () SE a3 53 (Y s i
aloia JS) Aagi L] 2n 55 oLl Enae Adim

TTime TABLE M1,1,1,10
GENERATE 52
QUEUE Line
SEIZE Server
DEPART Line
ADVANCE 4.1
RELEASE Server
TABULATE TTime
TERMINATE 1

CEREE

Cascade
Tile L
Simulation Window k Blodks Window

Simulation Snapshot k Expression Window

Facilities Windaw
v 1 Untitled Model 1

2 Untitled Model 1.9.5im - JOURMAL
3 Untitled Model 1.9.sim:2 - BLOCK ENTITIES
4 Untiled Model 1.9.sim:3 - FACILITY ENTITIES
5 Untited Model 1.9.sim:4 - QUELE ENTITIES )
) ) Savevalues Window
& Untiled Model 1.9.sim:5 - TABLE WINDOW )
Storages Window

7 Untitted Model 1.9.1 - REPORT
A Table Window

Logicswitches Windaow
Matrix Window ...
Plot Window ...
Queues Window

la Jlia) oSaall J ghaall landy Aaii la jla 8 eliaa’ 333000 038 O 20
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Table |TTIME |

TTIME

Cancel

& Untitled Model 1.8.sim:5 - TABLE WINDOW =13
TTIME
Mean: 0.000 S.D.: 0.000
m
0
T8 28 a8 48 55 65 75 65 3

sy B3 L) JanY
i START 500 g 38l (5 s
sl g8l 338l
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Loc
Cy1GEN
C#z20QUE
23 56
Z#4DEP
[ 5 Aoy

Fs REL
h 7 TAB
o8 TER

Block Type
GEMERATE
QUELE
SEIZE
DEPART
ADVAMCE
RELEASE
TAEBLULATE
TERMIMATE

Current Count | Entry Count | Retry Chain | Line Mumber | Indude-file

] 500 0 3 ]
] 500 0 4 ]
] 500 0 5 ]
] 500 0 & ]
] 500 0 7 ]
] 500 0 a8 ]
] 500 0 9 ]
0 500 ] 10 0

RCD TG AT

Fadility Utilization | Delay Chain | Acguisiions | Available | Awe. Time | Owner XN | Retry Chain Pending Chain | Interrupt Chain
[F]server 0.798 0 500 + 3.991 0 0 0 0
: J,).t\ j-LJ\ 5334
Queue Entity Current Content | Entry Count | Zero Entry Count | Maximum Content | Average Content | Awverage Time (+0) | Average Time (-0) | Retry Chain
LINE [a] 500 Jo6 1 0.048 0.239 0.892 1]
-J shaall 5305
TTIME
Mean: 4.231 5.0 0.772
360 -
0 | —
1! 2 3 4 5 B 7 il 'q

Al el (e 3 (5 ) S 7 e i ) Baa
PPl
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FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY
DELAY

SERVER 500 0.798 3.991 1 0 0 0 0
0
QUEUE MAX CONT. ENTRY ENTRY(0) AVE.CONT. AVE.TIME AVE. (-0)
RETRY
LINE 1 0 500 366 0.048 0.239 0.892
0
TABLE MEAN STD.DEV. RANGE RETRY FREQUENCY
CUM. %
TTIME 4.231 0.772 0
3.000 - 4.000 202
40.40
4.000 - 5.000 243
89.00
5.000 - 6.000 45
98.00
6.000 - 7.000 9
99.80
7.000 - 8.000 1
100.00

) g AL 5y 0 565
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7 Jlia

A5 sl A3 5Y (oS w55 Jgaaa 505 QTABLE ) Jiall 1an (8 o s
S i)

.

The QTABLE Command:

NAME QTABLE A,B,C,D

o) 058 O g easm s sy Jsaall sl 5 Aedle NAME Cus

sl g2l

cana o8 ) (Name) and 058 O (Sars s sp 5 sl an) A
(PosInteger)

B0 0 s s s Y Al el aal) B

A3 058 O g s sa il aas C

50 grnaa a8 ) (5 O Qg (s p g ) aae D

Gl Lllie 3 5aY) 138 (ot g

TTime TABLE M1,1,1,10
QTime QTABLE Line,1,1,10
GENERATE 5,2

QUEUE Line
SEIZE Server
DEPART Line

ADVANCE 4.1
RELEASE Server
TABULATE TTime
TERMINATE 1

SIS il gaa 3800 )
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; Cascade |

i Tile

T — o o

| simulation Snapshot r Expression Window
Fadilities Window
Logicswitches Window
Matrix Window ...
Flot Window ...
Queues Window
Savevalues Window

v 1gpssByExample.gps
2 gpssByExample. 10.sim - JOURMAL
3 gpssByExample, 10.sim;2 - BLOCK EMTITIES
4 gpssByExample, 10.sim:4 - TABLE WINDOW
5 gpssByExample, 10.2 - REPORT

oenver Storages Window
4,1
J\ ja.“ PR (e ?3
Open Table Window le
Table |GTIME |
TTIME

Cancel

Qtime LU Laxie 5 J s (gl lia) 4pSa) s 3380 038 () Tas
B3 el

& gpssByExample.12.sim:2 - TABLE WINDOW M=
QTIME
Mean: 0.000 S.D.: 0.000
0 _
0 1| 2| 3I dl 5| EI ?I BI Ig

START 500 = ol 5 geali ) 13 Jaa
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ool Joan seday s salad) JUED 8 LS oo s AY) ) Al jaea

& Untitled Model 4.5.sim:5 - TABLE WINDOW

B=E3

QTIME
Mean: 0.239 S.D.: 0.524
600 _
0
1 L B B~ B R B 3
A
FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY
DELAY
SERVER 500 0.798 3.991 1 0 0 0 0
0
QUEUE MAX CONT. ENTRY ENTRY (0) AVE.CONT. AVE.TIME AVE. (-0)
RETRY
LINE 1 0 500 366 0.048 0.239 0.892
0
TABLE MEAN STD.DEV. RANGE RETRY FREQUENCY
CUM. %
TTIME 4.231 0.772 0
3.000 - 4.000 202
40.40
4.000 - 5.000 243
89.00
5.000 - 6.000 45
98.00
6.000 - 7.000 9
99.80
7.000 - 8.000 1
100.00
QTIME 0.239 0.524 0
- 1.000 454
90.80
1.000 - 2.000 35
97.80
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2.000 - 3.000 10
99.80

3.000 - 4.000 1
100.00

2 a2 e
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8 Jla
s (8 Canall 43y 5l (o ey 3l s FUNCTION o) JUiall 138 8 (a paciae (i gas

S s s J85 Slo (are e a5 58 0o Alaall padidi
The FUNCTION Command:

NAME FUNCTION  A,B

Jleal) Cua

G50 ganem 2 ) 5l (Name) psd 0580 O OS5 &y 2 5 Al A A
Parenthesized Expression ) 09 58 (m e sl (String) u=d ) (PosInteger)

(SNA*Parameter) alzal 4330 daia 5l (SNA) aUaill Lpac diia i (

Ay Al 8 clilad) 2550 a5l e ahy (an) 5 Ciya) Al ¢ g3 B
Sos =

) sall g1 5

Alua & g3 (e Ay Cama g (Continuous) C

absie & g3 (e Alld Ca_my g (Discrete) D

daiia g 41y o my (Discrete Attribute) E

48 g9 adla (List) L

Glia 401l & 53 (e Al (List Attribue) M

i Ll (5l v g 55 IS 55 g

Single Channel Queue ) ¢} iall b
begin doaty A glie JS4 adall ks ) G5 deay aal g calae Al jirea AW Jas

i Ll Jgeag e A Y1 038 5 3383 8 5 1 o Interarrival times Osa s (abe 4ia
0 Jaall 5 LS Jaiay!

(a5l ol el 558 s

Time between
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Arrivals Cumulative
(Minutes) Probability ~ Probability

1 0.125 0.125

2 0.125 0.250

3 0.125 0.375

4 0.125 0.500

5 0.125 0.625

6 0.125 0.750

7 0.125 0.875

8 0.125 1.000

r Al sl 8 LS c¥Laialy 5383 6 5 1 (e 7 55T Sevice times deaal) dia )
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Service Time Cumulative
(Minutes) Probability ~ Probability

1 0.10 0.10

2 0.20 0.30

3 0.30 0.60

4 0.25 0.85

5 0.10 0.95

6 0.05 1.00

L35 500 esd s J e s 8lSlaay aldaill Jila o sllaall

IAT FUNCTION RN1,D8
0.125,1/0.25,2/0.375,3/0.5,4/0.625,5/0.75,6/0.875,7/1.0,8

Laay

IAT & Al ol (1

1150 16 532 GPSS o) 5aY) GPSS (2 ) 4l sdiall A3 ,Y1 ) ga gp Aol daa (2
(RN16 (sin s RNT (0 4300 guin) a3 )3

Sl e )50l 8 s 5ms eie Al ¢ 53 (3

JSEN e iy phaad) Jsl (B E) A S (gny daalie sl )5 5Y) a5 (4
el daff die oS il a5 Al A F(x) Cus F(xi),x1/F(x2),X2/ . ./F(Xn). Xn
X=x & sl

Al 0 e Radll Bl o 558 goa i Jially

STime FUNCTION RNI1,D6
0.1,1/0.3,2/0.6,3/0.85,4/0.95,5/1.0,6
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Gl alil) | 5hai s

TTime TABLE M1,1,1,10
QTime QTABLE Line,1,1,10
IAT FUNCTION RN1,D8
0.125,1/0.25,2/0.375,3/0.5,4/0.625,5/0.75,6/0.875,7/1.0,8
STime  FUNCTION RN1,D6
0.1,1/0.3,2/0.6,3/0.85,4/0.95,5/1.0,6
GENERATE FNSIAT
QUEUE Line
SEIZE Server
DEPART Line
ADVANCE FN$STime
RELEASE Server
TABULATE TTime
TERMINATE 1

Jsas oo Al ad i & cpllall Lieadil (S LY
GENERATE FNSIAT
Gl 8 daaal) dia )Y (i) i Uiled SIS FNG Al ey ol s JAT Al ansl L)

5 38 500 45 zali ) JAxs ADVANCE

C_‘a\lﬂ\j

<l }33\ 3233
Loc Block Type Current Count | Entry Count | Retry Chain | Line Mumber | Indude-file
(y1GEN  GEMERATE ] 501 ] g ]
CP2QUE  QUELE ] 501 ] 10 ]
o 35El SEIZE 1 501 0 11 0
Ch40DEP  DEPART ] 500 ] 13 ]
[CJ5ADV  ADVANCE 0 500 0 14 0
EFSREL  RELEASE a 500 a 15 a
[E7TAE  TABULATE ] 500 0 16 ]
LY3TER  TERMIMATE 0 500 0 17 0

«L):x@_uﬂ\ 3233
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Fadility Utilization | Delay Chain | Acquisitions | Awvailable | Awe. Time | Owner XN | Retry Chain Pending Chain | Interrupt Chain
iSERUER 0.743 0 501 + 3.232 501 0 a a
‘gﬁjﬁd\ﬁhﬂi
Queue Enfity Current Content | Entry Count | Zero Entry Count | Maximum Content | Average Content | Average Time (+) | Average Time (-0) | Retry Chain
LINE 1 501 229 [ 0.509 2,196 4.044 0
dL%LLﬂ\LJjA;.Bﬁﬂj
aTIME
Mean: 2.200 5.0 3.227
360 -
I] [ |
1 Fa 3 1 5 6 i g 'q
2l
FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY
DELAY
SERVER 501 0.749 3.232 1 501 0 0 0
0
QUEUE MAX CONT. ENTRY ENTRY (0) AVE.CONT. AVE.TIME AVE. (-0)
RETRY
LINE 6 1 501 229 0.509 2.196 4.044
0
TABLE MEAN STD.DEV. RANGE RETRY FREQUENCY
CUM. %
TTIME 5.438 3.513 0
- 1.000 30
6.00
1.000 - 2.000 48
15.60
2.000 - 3.000 76
30.80
3.000 - 4.000 85
47.80
4.000 - 5.000 68
61.40
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5.000 - 6.000 52

71.80

6.000 - 7.000 43
80.40

7.000 - 8.000 30
86.40

8.000 - 9.000 13
89.00

9.000 - _ 55
100.00
QT IME 2.200 3.227 0

- 1.000 284

56.80

1.000 - 2.000 51
67.00

2.000 - 3.000 46
76.20

3.000 - 4.000 37
83.60

4.000 - 5.000 24
88.40

5.000 - 6.000 17
91.80

6.000 - 7.000 9
93.60

7.000 - 8.000 6
94.80

8.000 - 9.000 8
96.40

9.000 - 18
100.00

NS Do

Gl il e el Qi 2 i) llall o 5y
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9 Jua
ot IS AT B Nl e JUEY) 5 Con ) A8 (1m et (o gas JU]) M2 3
Qi ) Jesy) sl Jeliall o g3l s TRANSFER Ul (a jaiad (i gus eJududia
€l Al g A T gy cand  Mad) ) wiy AT
The TRANSFER Block:

TRANSFER  A,B,C.D

B PYAIRUITEN
SV BOTH 055 O g g i) sa 5 EaY ddial Cogu g JEiY) Qlld )4 A

e e 5l Name as) 5 fraction »S 3 SBR 3! P 3 FN ) PICK 5 ALL
dxe dia gl ParenthesizedExpression u»\)ﬂ OR RS ) Poslnteger <> 5o
SNA*Parameter alxel dp22c 4ia 5l SN4 HUsill

OS8O s s a) s g P shall Al B sal 3l a5l Se S G B
oI 58 G s o) Poslnteger i sa gsaa 332 5l Name o) 3 Null Sa )
(,L..A daxe dia 5l SNA plaall daxe dia g ParenthesizedExpression
SNA*Parameter

O8O s s s) s g P skl Al BBl 3l a5l S o G C
oI 58 O s ) Poslnteger i sa gsaa 332 5l Name o) 3 Null Sa )
padd dpxae A 5l SNY Wil dpdae doia 5l PgrenthesizedExpression
SNA*Parameter

0588 O s ) 585 | Ancal J8Y) dlaiiy ALL Lshll (S o 8 23 D
O s G wed 5) Posinteger > 5o gisaa 33 ) Name av) 3} Null S )
(,L..A daxe dia 5l SN4 plaall daxe dia g ParenthesizedExpression
SNA*Parameter

TRANSFER <l ) sk

Alyy B dalally saae Q8 ) oy pliall e JEBY) e (S Lol e skl

Jhe A Jalad) Jizly
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TRANSFER ,NewPlace
s (8 Jeny D 138 () ] e A Jdladll S5 Lanie
Mich )
TRANSFER 0.75,,NewPlace
0 T5% (b s QT3 Jany (30 Ll Jalaiall o3
NewPlace e b alzall Gl ) <yl
Ll Jalaidl 5l BOTH 4Kl sa A Jalaall o 650 Laaie
A 8 B el 3 s 505 2359 (30 ) 1) 0l g
Jalacal 5 3 333 30 ) ) sl gy s i
O OSaly o Gallall nda e A glaal) asey &l adai &) Gl C
s Led saa S ) (50 3S S dlla 8 haal) 530
Jie B Jalall b o 3ay (530 allal
TRANSFER BOTH,FirstPlace,SecondPlace
FirstPlace e !l Alldll ) Jsaall kil Jaleial) Jaag 138
O SecondPlace e el &l ) Jgdall Jglay oSay o 8
A€ Alla 5 1388 5 oY) Cllall J saall A glaal) gy oSy
FirstPlace Je_all I Auladl) () oS5 agia (¥ Jsaall
) ey Al o 320 LT o skl Vi 8
Lo Al X 5 S all g8l o3a sl e s s Leal) kil Jalatial
0585 ) Jsaally )5 038 sl sy in Ly JEBY) o
Sliad ) gall gl i il Canes uliaiy)
TRANSFER ALL,FirstPlace,LastPlace,2
uasd 4l A ) a8 8 FirstPlace el QI jls) o
a1 5 (D delal) Gl 32 Jaa) Gally 4k 1) Gl
Jsaall 4ulSs) asd axy 9 LastPlace 3l e el QI Jias
1388 5 J oY) N (e & glaall 5 il alay Y A a0l
) ASSRY ) il e S 2 L) 2 skl Vi 3
o AT ey el gl ada Jf e g Leal) Jadill Jalaiall
Al gl 038 aal ey s ) phe S50 Lhn S Al
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BOTH sk

ALL _shb
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Sied L g o JLiia) o llE J5¥ Abadl) 0 5S35 agl) J g2y
TRANSFER PICK, FirstPlace,LastPlace

<l 5 FirstPlace e _wal) ] (G W) ple @ jLa) 5

Ay ranny QlE J gl J 533 sl g LastPlace el

30m3 A3 asii pe Ry Qs ) QYD o k) 13 3

Mied € Jalally dany (g L) 30l ) laie 4lia) g B Jalally

TRANSFER FN,Functionl,5

) Jaiy oAl Q) amaail 5 L) Calias g Function] Alall ass

e 4xd ga 20y G ) Ll Jalaial) iy ) shal) 1 8

) 8 € 2ang &1 1) 5 € Jalally Ba0sall Al g alae dagd

R DERRIGUPEIN

Alladl dla el & ) ghall 13g (3 kY o gas

Allall Als el (8 ) ghall 13gd (3 katY i gus

FN Al s

P aledll )5k

= Al el sk
Oel ) sk

Sl JEall & TRANSFER llal) addfind o gu
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o yod) A0l Sy daal

JJJLL'U*AJ\JLH“L}“JSS\JP}”B\SM‘MJLUA}}“d\-’ﬁ-“\ﬂwué‘)"-“
i aadl BN (o gig 329 (el LIl Al e o gy il g o Zard aalae
A g 1 e 303 55 e ol ) )] Joh amaall ALl )

(a5l Ol el 558 Jsan

Time between
Arrivals

(Minutes)

Cumulative

Probability ~ Probability

1

2
3
4

0.25 0.25
0.40 0.65
0.20 0.85
0.15 1.00

e Alagy Al g) S (e B a9 B8 JIS) daal Sy JU g dea) aadal) en i)
o A Sy deal Go IS Laasll A ms il Read b gl 43l LS (gl

;&\jﬂ\

(Minutes)

Probability ~ Probability

Service Time Cumulative
(Minutes) Probability ~ Probability
2 0.30 0.30
3 0.28 0.58
4 0.25 0.83
5 0.17 1.00
;S0 deadl) A jf 58 s
Service Time Cumulative

3
4

0.35 0.35
0.25 0.60
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5 0.20
6 0.20

0.80
1.00

A3l 48yl allaill 3lSlace o sllaal)

AHMD 4penis 202y 2addll (a5 IAT Lamsiy Jsmasll Onbe dia3l lga (58 Cigms

IAT FUNCTION RNI1,D4
0.25,1/0.65,2/0.85,3/1.0,4

AHMD FUNCTION
0.3,2/0.58,3/0.83,4/1.0,5

RNI1,D4

BKR FUNCTION RNI1,D4
0.35,3/0.6,4/0.8,5/1.0,6

IAT FUNCTION
0.25,1/0.65,2/0.85,3/1.0,4
AHMD FUNCTION
0.3,2/0.58,3/0.83,4/1.0,5

BKR  FUNCTION
0.35,3/0.6,4/0.8,5/1.0,6

TTime TABLE M1,1,1,10
QTime QTABLE Line,1,1,10

GENERATE
QUEUE Line
TRANSFER

SEIZE
DEPART
ADVANCE
RELEASE
TRANSFER
BAKUR SEIZE
DEPART

432

BKR 4xwis Sl

e BLUISTSD)

RN1,D4
RN1,D4

RN1,D4

FNSIAT
BOTH,,BAKUR

AHMAD
Line
FNSAHMD
AHMAD
,JFIN

BAKR
Line



ADVANCE FN$BKR

RELEASE BAKR
FIN TABULATE TTime
TERMINATE 1

Al 5 aeal Aladl) s S BOTH Lsh 8 Wlieasin) J15Y) TRANSFER LaY
a3 () e deal Aassl gy 4tend QT3 A G g aiad (S Jadll e skl 8 blieadil
65l 4 5 daia o ST 5 dan 55 2y 5 GPSS (o8 geabigl) 138 Jaal )Ss Ao 5 4ena

all gl 3385 jelaf ihaiall

Loc Block Type Current Count | Entry Count| Retry Chain | Line Mumber | Indude-file
0 1 GEN GEMERATE 1] 1] 1] 11 0
C#20UE QUELE 0 0 0 12 0

C" 3TRA TRAMSFER u] u] u] 13 0
=2 4 5EI SEIZE o] o] o] 14 i}
ChsCEP DEPART o] o] o] 15 i}
D 5 ADY ADVAMCE o] o] o] 17 i}
EF7REL RELEASE 0] 0] 0] 13 0
ﬂ' 3TRA TRAMNSFER 0 0 0 19 0
EXBAKLR SEIZE 0 0 0 20 0
C& 10 DEP DEPART 0 0 0 22 0
D 11 ADY ADVAMCE 0 0 0 23 0
EF12REL RELEASE 0 0 0 24 0

TABULATE 0 0 0 25 0

TERMIMATE 0 0 0 26 0

|l Sle baall @b g by 38l (5 23 TRANSFER <l 8ll Jee aalis S
528l (pe LiSapee 138 Call g3l 83805 (ya Aot 1 AadlEl 3 3 sm gall 5 Step 4ind i€l 5
Sl daaY 5 glad 5 sl lSladl)

-1
Loc Block Type Current Count Entry Count | Retry Chain | Line Mumber |  Indude-file
o 1GEN GENERATE 1 1 0 11 0
D2 QuUE QUELE 0 0 0 12 0
G‘ 3TRA TRAMSFER 0 0 0 13 0
=24 5E1 SEIZE 0 0 0 14 0
&5 DEP DEPART 0 0 0 156 0
D 6 ADY ADVAMCE 0 0 0 17 0
EF7REL RELEASE 0 0 0 18 0
G‘ 3TRA TRAMSFER 0 0 0 19 0
EEBAKUR SEIZE 0 0 0 20 0
k10 DEP DEPART 0 0 0 22 0
D 11 ADV ADVAMCE 0 0 0 23 0
EF 12 REL RELEASE 0 0 0 24 0
LCLFIM TABLLATE 0 0 0 25 0
o 14TER TERMIMATE 1] 1] 1] 26 1]
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GENERATE @l aie Jalxia Al 5 Step (e lilaria Ladic

-2
Loc Block Type Current Count Entry Count | Retry Chain | Line Mumber | Indude-file
0 1 GEM GEMERATE 0] 1 0] 11 0]
=P 2QUE QUELE 1 1 0 12 0
G‘ 3TRA TRAMSFER 0 0 0 13 0
% 4 SEI SEIZE 0 0 0 14 0
C 5 DEP DEPART 0 0 0 156 0
D 6 ADY ADVAMCE 0 0 0 17 0
EF7REL RELEASE 0 0 0 18 0
c' 3TRA TRAMNSFER 1] 1] 1] 19 1]
B BAKUR SEIZE u] u] u] 20 u]
C 10 DEP DEPART u] u] u] 22 u]
E| 11 ADV ADVAMICE o] o] o] 23 o]
EF 12 REL RELEASE o] o] o] 29 o]
R FIN TABULATE 0] 0] 0] 25 0]
¥ 14TER TERMIMATE 0] 0] 0] 28 0]

el all ¢ il sdall 1) Jaleciall 4l

3
Loc Block Type Current Count | Entry Count | Retry Chain | Line Mumber | Indude-file
0 1GEN GEMERATE 0] 1 0] 11 0]
D22 QUE QUELE 0 1 0 12 0
G 3TRA TRAMSFER 0 1 0 13 0
E,I:E*} SEI SEIZE 1 1 0 14 0
&5 DEP DEPART 0 0 0 16 0
E| 6 ADY ADVAMCE 0 0 0 17 0
EF7REL RELEASE 0 0 0 18 0
G 3TRA TRAMSFER 0 0 0 19 0
EEBAKUR SEIZE 0 0 0 20 0
k10 CEP DEPART 0 0 0 22 0
D 11 ADY ADVAMCE 0 0 0 23 0
EF 12 REL RELEASE 0 0 0 24 0
L FIM TABLLATE 0 0 0 25 0
¥ 14 TER TERMIMATE 0 0 0 26 0

G sl A&ty daleiall G 2aal AL o Ly i g aeal e S o L
daa) Jalsiall alieg 5 aealy @l g5

4
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Loc Block Type Current Count Entry Count | Retry Chain | Line Mumber | Indude-file

y1GEN GEMERATE o 1 o 11 o
D2 Que QUELE o 1 o 12 o
¢ 3TRA TRANSFER 0 1 0 13 0
4 sEI SEIZE 0 1 0 14 0
o#5DEP | DEPART 1 1 0 16 0
s aDv ADVANCE 0 0 0 17 0
CF7REL RELEASE 0 0 0 18 0
{ 3TRA TRANSFER 0 0 0 19 0
BAKUR SEIZE 0 0 0 20 0
(O 10 DEFP DEPART 0 0 0 22 0
[0 11 ADV ADVANCE 0 0 0 23 0
CF12REL RELEASE 0 0 0 24 0
(ZhFIN TABULATE 0 0 0 25 0
0 14 TER TERMINATE ] ] ] 6 ]

4058 B i 13y Jalatiall J 530 e SEIZE W (o)) Jaal) ) sibdal) B jalaay elld

(0 skl

-5
Loc Block Type Current Count Entry Count | Reftry Chain | Line Number |  Indude-file
0 1 GEM GEMERATE 0] 1 0] 11 0]
22 QUE QUELE 0 1 0 12 0
G‘ 3TRA TRAMSFER 0 1 0 13 0
X4 5E1 SEIZE 0 1 0 14 0
C 5 DEP DEPART 0 1 0 16 0
ol)6 ADv ADVANCE 1 1 0 17 0
EF7REL RELEASE 0 0 0 13 0
{} 3TRA TRAMSFER 0 0 0 19 0
EEBAKUR SEIZE 0 0 0 20 0
k10 DEP DEPART 0 0 0 22 0
D 11 ADV ADVAMCE 0 0 0 23 0
EF 12 REL RELEASE 0 0 0 24 0
LCLFIM TABLILATE 0 0 0 25 0
o 14TER TERMIMATE 1] 1] 1] 26 1]

Aalaiall deas aaaf oy
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Loc Block Type Current Count | Entry Count | Retry Chain | Line Number | Indude-fle

o1 GEN GEMNERATE 1 2 0 11 0
Ce2qQuUE QUELE 0 1 0 12 0
G‘ 3TRA TRAMSFER 0 1 0 13 0
=2 4 5EI SEIZE 1] 1 u} 14 1]
5 DEP DEFART u] 1 u} 16 u]
ol s ADy ADVANCE 1 1 i 17 o
¥ 7REL RELEASE u] u] u} 13 u]
C’ 3TRA TRAMSFER 0] 0] i} 19 o]
£ BAKUR SEIZE 0] 0] i} 20 o]
C& 10 DEP DEPART 0] 0] i} 22 o]
D 11 ADW ADVAMCE o] o] o} 23 o]
EF 12 REL RELEASE o] o] o} 24 o]
R FIN TABULATE 0] 0] o} 25 0]
¥ 14TER TERMIMATE 0] 0] 0 28 0]

GENERATE i) adau) g0 alaill ) anas Jalatie Jay

-7
Lioc Block Type Current Count | Enfry Count | Retry Chain | Line Mumber |  Indude-file
0 1 GEM GEMERATE 0 2 0 11 0
=lCF 2 QUE QUEUE 1 2 0 12 0
G‘ 3TRA TRAMSFER u] 1 u] 13 u]
=24 5EI SEIZE o] 1 o] 14 o]
ChksCoEP DEFPART o] 1 o] 15 o]
i) 6 ADY ADVANCE 1 1 o 17 o
EF7REL RELEASE 0] 0] 0] 18 0]
ﬁ' 3TRA TRAMNSFER 0 0 0 19 0
EXBAKUR SEIZE 0 0 0 20 0
C& 10 DEP DEPART 0 0 0 22 0
D 11 ADY ADVAMCE 0 0 0 23 0
EF12REL RELEASE 0 0 0 24 0
LCLFIN TABLULATE 0 0 0 25 0
LY 14TER TERMIMATE 0 0 0 26 0

8
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Loc Block Type Current Count | Entry Count | Retry Chain | Line Mumber |  Indude-file
0 1GEM GEMERATE 0 2 0 11 0
Oz QuUE QUEUE 0 2 0 12 0
G‘ 3TRA TRAMSFER 1] 2 1] 13 1]
= 4 5EI SEIZE u] 1 u] 14 u]
ks DEP DEFPART u] 1 u] 15 u]

ol ADv ADVANCE 1 1 0 17 0
EF7REL RELEASE o] o] o] 18 o]
Q‘ 83 TRA TRAMSFER. o] o] o] 19 o]

EI:EBAHJ_IR SEIZE 1 1 o] 20 o]
Ck 10 CEP DEFART o] o] o] 22 o]
D 11 ADV ADVAMCE 0] 0] 0] 23 0]
EF 12 REL RELEASE 0] 0] 0] 29 0]
R FIN TABULATE 0] 0] 0] 25 0]
LY 14 TER TERMIMATE 0 0 0 26 0

&) S sl Ji TRANSFER <8 (8 J5¥) 050l dead (8 Jgndie deal o Ly
Adeddy Sy lay S elld s BAKUR el aladll SEIZE s

(LS 53 5) BLSLaall JesT) Leidgd in SLaall yaiass 138

sl gal) 338l

Loc Block Type Current Count Entry Count | Reftry Chain | Line Number |  Indude-file
0 1 GEM GEMERATE 0] 501 0] 11 0]
C=2 QuE QUELE 0 501 0 12 0
G‘ 3ITRA TRAMSFER. 0] 501 0] 13 0]
=24 5E1 SEIZE 0 299 0 14 0
Ca5DEP DEPART 0 299 0 16 0
El 6 ADY ADVAMCE 0 299 0 17 0
X7 REL RELEASE 0 299 0 13 0
G‘ 3TRA TRAMSFER 0 299 0 19 0
EEBAKUR SEIZE 0 202 0 20 0
k10 DEP DEPART 0 202 0 22 0

E,El 11 ADV ADVAMCE 1 202 0 23 0
EF 12 REL RELEASE 0 201 0 24 0
L FIM TABULATE 0 500 0 25 0
8 14 TER TERMIMATE 0 500 0 26 0

- Mgl 3330
Fadility Utilization | Delay Chain | Acguisitions | Awailable | Ave. Time | Owner XN | Retry Chain Pending Chain | Interrupt Chain
[F] armap 0.880 0 299 + 3.344 0 0 0 0
7 [ 0.727 o 202 + 4,183 501 o 0 o
<) ghall 5285
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Queue Entity

[m e

Current Content | Entry Count

Zero Entry Count | Maximum Content

Average Content | Average Time (+0) | Average Time (-0) | Retry Chain

a 501 343 4 0.352 0.816 2.589 a
:JﬁU:J\ dﬁ; 338U
QTIME
Mean: 0.816 5.0.:1.57
600
0 [ ——r———
1 2 3 4 5 B i g Iq
;(,U:'..'d\ @ G Sl ey Jgaa 328
TTIME
Mean: 4.508 5.0.:1.951
120 _
0
1 Fa 3 4 5 Fi g 9
Rl
FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY
DELAY
AHMAD 299 0.860 3.344 0 0 0 0
0
BAKR 202 0.727 4.183 501 0 0 0
0
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QUEUE
RETRY
LINE

TABLE
CUM. %
TTIME
11.60
34.00
56.80
77.00
87.60
91.60
95.00

97.80

100.00
QTIME

80.44

87.03

92.02

96.01

97.60

98.20

99.20

99.60

99.80

100.00

MAX CONT. ENTRY ENTRY(0) AVE.CONT.

4 0 501 343

MEAN STD.DEV.

4.508 1.951
1.000

2.000

3.000

4.000

5.000

6.000

7.000

8.000

9.000

0.816 1.591

1.000

2.000

3.000

4.000

5.000

6.000

7.000

8.000

9.000

0.352

RANGE

AVE.TIME AVE. (-0)

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

0.816 2.589

RETRY FREQUENCY

0
58

53

20

17

14

11

33

25

20

AU ooV Gunlie asd 8l e

59.8% 1 0525 500 0 0525299 = 2eal agard alll axe

40.4% s 0325202 = s pears ol 2

439

86% = 2ea) iullad

72.77% = S 4dad



458y 3.344 = 2eaY iaxdll (4o ) Jans ia
438 4,183 = S daasl) e ) Jaus s
Gy 4= 55l Jsh ple
055343 = sokinal (ol LY 2
31.4% = (500/343) — 1 = Jkiw o030 o Juis)
055 0.352 = ) sidall J sk Lo sie
483 0.816 = Ll & U (ga ) dans e
32 2,589 = Siad Lkaii) gl ilall b JUSEY) (a5 o sie
358> 4,508 = Al 3 & Sall (50 ) s s
Glia o aad ) gidall & DY) (e g2 (0
B ] 50 o ostlll B 5okl 5505403
G2 51 w0335
B3 52 o025
a4 53 w0205
13<a

PECNEICPU ST PRNSE [N PN
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10 Jba

5 RETURN 5 PREEMPT ) sill s RMULT 5 EQU (oY) ot Cogas JUall 128 3
PRIORITY
The EQU Command:

NAME EQU X

Lol 220 _Sslense A NAME S o) ) i 5 (an) 5ke 5 ) 13
Gosra Ay omad Xawl 05 O Ginas 5o 9854 sl 3 jLally 3 aidll
G el (58 O s
;b

Price EQU 10
OB zaliall B Price pw) 2 sile Ol 1388 5 10 daidl) 4uany g Price P R i TR )
10 4aill 4xkazs GPSS

The RMULT Command:

RMULT A,B,C.D.E,F.G

GPSS (8 dasad) 40 all 28 \Y1 ol a0 81 gl daf daxy yaY) 128

Jlaxll

S Y 058 O Sy LR 585 RNT U A gdal) o8 531 Al 5a 81 58 A
a4 s 2

S Y 058 O Sy s LER) 585 RN2 (G A glal) o8 )31 Al 5a 81 58 B
> 50 e dac

S Y 058 O (Rars s LER) 58 5 RN3 il 450 sall Q8 Y1 Al 5e 81 58 c
a4 a2
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S 2BV 058 0 CRars s R 585 RN4 @l ol 40 sal) o351 al 50 8 D
i 50 i dac

S Y 05 0 Sars (5 LER) 5 5 RNS ealall A siall o3 Y1 ol o 8153 E
2 50 ginaa 220

SV 058 O CRars s LR 58 5 RNG saled) 8 gall o8 Y1 a5 51 53 F
> 50 e dac

S Y 058 O (Sars ) 58 5 RNT eobadd) A8 siall o8 531 ol 50 81 53 G

> 50 grisia 22
The PREEMPT Block:

PREEMPT  A,B,C,.D.E

Aloadf i e AT el U o LD Al iy 531 Jaail s

Jaall
Ca ge pmna 230 gl an) O3S O g s b5 Al an) ) 8 A
G a) sa s Aliadl) calie ) 13) dakliall sk 5f PR W 3oy 4aladY) sk B

Null s25¥ 51 PR 058 O s

o s 5o 5 et (e ) el Jalaiall 4] Jiiy (o3 QN o8 5 o) o C
Lase dia 5) Gul 8 O a5l o se ramia 30 )l ) (3 (055
aleal Lnae Abua i Uil

2150 Jaall Sl (a3 4 s (530 el a5 aleall 5 D

ALy Al el o elln g 2,0 Ayl 038 (o Jalaiall 2ay g RE dlar¥) sk E
Sospa C a9 lavie 5 C alaad) (81 S0 ) (amy O

The RETURN Block:

RETURN A
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8 e Lelady OIS Al Ayl ) PR sk (2 PREEMPT dhassl 52 ) all Jalaiall g

el Abiadl 4l Al Jalaiall daad olghi) azy (553

Jalal)

S s mnaa axe gl and 058 O Gy sosmn s s Algadll an) Sl 8 A
alral dynae daa adaill dpvae dia 4 g8 el

The PRIORITY Block:

PRIORITY AB

Lozl Jalaiall 40 i b ) sy

sJlaall

ol ) gusaa axe ) ol Ll 050 O gy Ay g s o4 g Saaal) Alindl) Aad A
alzal 4o diia gl pUaill dpaae diia 5l Gl 8 (e

5 simna i pgd () Cplelaial) Cala Tazil) Jalaiall gy s & 3al) 5_SIULa B
Y 5 BU 055 0 enas (LGS 55 Aliady)

:Ja

PRIORITY 10
Ad) oy dalsie (9910 Abiadl (g ginna (any IS 12

QJ.'.UmC“"L"‘.. "MJJS‘S‘AA

Zilpall aay M) dale (5 340 5 gl Dl Ay axdiind

ALY 3 e Ailal g3 a5l 5 )50 5 3¢aY Overhaul 453

o 4y 51 8 e Ay gall Llpall lghin (8 day joo iladlaly alill g

Gladlay) LSy delu 1041 (B aduisdcle 4018 JS

Q010 US sy Ly 5 oad 58 Uiaed ) 5 il e g ol
k) glinT U il 8 Jea Adds 1545 5k AddS

4883 120430 Goiadgdcle 511 IS dualidpile Alsas
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5y sal) Ailpcall o ekl 8 ALY Ll 30 8 el Loty

Rseed

Overhaul
Spot
Service

Alljobs

ESEPIRRTEN

s 50 sadAiyfl dee (S -1

Ol Aeas 8 il g adiaill Jale dled aaa -2

EQU
RMULT
QTABLE
QTABLE
QTABLE
QTABLE

GENERATE
QUEUE
QUEUE
SEIZE
DEPART
DEPART
ADVANCE
RELEASE
TERMINATE

GENERATE
QUEUE
QUEUE
PREEMPT
DEPART
DEPART
ADVANCE
RETURN
TERMINATE

el
39941
Rseed
Overhaul,10,10,20
Spot,10,10,20
Service,10,10,20
Alljobs,10,10,20

2400,480,,,1
Overhaul
Alljobs
Maintenance
Overhaul
Alljobs
600,60

Maintenance

90,10,,,3

Spot

Alljobs
Maintenance,PR
Spot

Alljobs

15,5

Maintenance
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GENERATE 300,60,,,2
QUEUE Service
QUEUE Alljobs
PREEMPT Maintenance,PR
DEPART Service
DEPART Alljobs
ADVANCE 120,30
RETURN Maintenance
TERMINATE
GENERATE 480
TERMINATE 1
: C”M\
<l 333\ 334l
Loc Black Type Current Count Entry Count Retry Chain |  Line Mumber Include-file
Cy1GEn GENERATE 0 9 0 g 0
k2 quE QUELE 0 9 ] 10 0
CE3quUE QUELE 0 9 ] 11 0
4561 SEIZE 0 9 ] 12 0
CisoEP DEPART 0 9 ] 13 0
ks DEP DEPART 0 9 ] 14 0
O 7 aov ADVANCE 0 9 0 15 0
CFaREL RELEASE 0 9 ] 16 0
59 TER TERMIMATE 0 3 0 17 0
(10 GEN GEMERATE 0 265 0 19 0
CF11qQuE QUELE 0 265 0 20 0
C# 12 QuUE QUELE 0 265 0 21 0
05 13 PRE PREEMPT 0 265 0 22 0
Ca 14 DEP DEPART 0 265 0 23 0
IC 15 DEP DEPART 0 265 0 24 0
[ 15 ADV ADVAMCE 0 265 0 25 0
EF 17 RET RETURN 0 265 0 26 0
b 18 TER TERMIMATE 0 265 0 27 0
(19 GEN GEMERATE 0 79 0 29 0
=920 QUE QUELE 0 79 0 30 0
C#21QuUE QUELE 0 79 0 3 0
I 22 PRE PREEMPT 0 79 0 32 0
Caz23DEP DEPART 0 79 0 33 0
Ca24DEP DEPART 0 79 0 34 0
ol 25 aDv ADVAMNCE 1 79 0 35 0
I=F 25 RET RETURN 0 78 0 36 0
b 27 TER TERMIMATE 0 78 0 37 0
28 GEN GEMERATE ] 50 0 33 ]
TERMIMATE 0 50 0 40 0
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Fadility Delay Chain | Acquisitions | Available | Awve. Time | Owner XN | Retry Chain Pending Chain | Interrupt Chain

iM.-'—\II"ITENAI"ICE a 353 + 54.138 401 [u] a a
) shall 53

Queue Entity Current Content | Entry Count | Zero Entry Count | Maximum Content | Average Content | Average Time (+0) | Average Time (-0)
OUERHAUL 1] 9 1] 1 0.032 86.413 836.413
[Bseor 0 265 265 1 0.000 0.000 0,000
SER\I‘ICE 1] 79 67 2 0.033 10,019 55,960
."—\LLJOBS 1] 353 332 2 0.065 4,445 74.726

ALLJOBS

Mean: 4.445

5.0 32.459

360

T T rtrrrrr 11111 T1hgp

iy sl Ailpall gl sila 33415

OVERHAUL

Mean: 86.413

5.D.: 60.070

10
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uﬁb)&\ B)@A.i @\LA JﬁU:: 33803

SERYICE
Mean: 10.019 5.0.: 59.251
120 -
0 = I o J—
10 1T 17 1717 17T 1T 1T 1T 1T 1T 1T 1T 1T 1T T |‘| a0
RH)J\ Q\A:\lmﬂ\ JJ.\U:: 53313
SPOT
Mean: 0.000 5.D.: 0.000
360 -
0
10 1T 111 111117 17 17T T 1T 1T 1T1 |'| q0
A

FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY
DELAY
MAINTENANCE 353 0.796 54.138 1 401 0 0 0
0
QUEUE MAX CONT. ENTRY ENTRY(0) AVE.CONT. AVE.TIME AVE. (-0)
RETRY
OVERHAUL 1 0 9 0 0.032 86.413 86.413
0
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SPOT 1 0 265

0
SERVICE 2 0 79
0
ALLJOBS 2 0 353
0
TABLE MEAN STD.DEV.
CUM. %
OVERHAUL 86.413 60.070
11.11
10.
33.33
20.
33.33
30.
33.33
40.
33.33
50.
33.33
60.
33.33
70.
33.33
80.
33.33
90.
33.33
100.
55.56
110.
77.78
120.
77.78
130.
88.89
140.
88.89
150.
88.89
160.
100.00
SPOT 0.000 0.000
100.00
SERVICE 10.019 59.251
92.41
10.
96.20
20.
96.20
30.
96.20
40.
96.20
50.
97.47
60.
97.47
70.
97.47
80.
97.47

265
67

332

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000

000
000
000
000
000
000
000

000

448

0.000

0.033

0.065

RANGE

- 100.

- 110.

- 120.

- 140.

- 150.

- 160.

- 170.

.000

.000

.000

.000

.000

.000

.000

.000

.000

000

000

000

.000

000

000

000

000

.000

.000

.000

.000

.000

.000

.000

.000

.000

.000

0.000

65.960

74.726

RETRY FREQUENCY

265

73



90.
97.47
100.
97.47
110.
97.47
120.
97.47
130.
97.47
140.
97.47
150.
98.73
160.
98.73
170.
98.73
180.
98.73
190.
100.00
ALLJOBS 4.445 32.459
96.03
10.
97.45
20.
97.45
30.
97.45
40.
97.45
50.
97.73
60.
97.73
70.
97.73
80.
97.73
90.
97.73
100.
98.30
110.
98.87
120.
98.87
130.
99.15
140.
99.15
150.
99.43
160.
99.72
170.
99.72
180.
99.72
190.
100.00

000
000
000
000
000
000
000
000
000
000

000

000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000
000

000

449

100.

110.

120.

140.

150.

160.

170.

190.

10.

20.

30.

40.

50.

60.

70.

80.

90.

100.

110.

120.

140.

150.

160.

170.

180.

190.

000

000

000

.000

000

000

000

000

.000

000

000

000

000

000

000

000

000

000

000

000

000

000

.000

000

000

000

000

000

000
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:11 Jba
g gl 8L aa)  Jalaiag axaiosd ol Jaudii alaill 35 ) 5e 51 (o Facility Aligeastl)
Aa)y s lSa A A o S Ji Yo o5S Laie J';‘da\.ﬁ\.aéi b yg
Ao dlgaaly iy b Jalate (ga ST e gy Uil 33550 51 58 Storage 033l 5
AN S & UsY) aclic Jle atea JolS Jadi iie cplalaial) (i 5 dlma
(e Jaxd 3 gl (g 220 4 e 0 jaall Hlai () apdaios Adaa )
s 3 RELEASE 5 SEIZE ) sill dausl g Alguail) £3A) 5 Jld) 48 Liad (o 3o
A e @Al s Jsaal Gulls g e iy el el ) lisd ¢ 3l
oS il ad5 ) j8e A 235y 5 iy STORAGE <Y

The STORAGE Command:

NAME STORAGE A

aal OS8OV g d g i (A Ol an) slae Y NAME Cus

Jlaxll
i e s e (58 O g g Ay g e (A 5 O3l LK dal) A
Ol Cilas 5 (e Ban 5 D) 5l Jadl (s o) Fie Qleadios LEAVE 5 ENTER (il
S il ael 5
The ENTER Block:
ENTER AB
A Clas g e daaa dae jUat) f 34 (< ey
Jlaadl
i e gnaa o) o) and Ll 0580 O g (s sp 5 () an) sl 8 A

,A&A@axijmjewieam&jwﬁoﬁﬁ;dj

451



O3 Al A (e L) iy (Al 5 W Jlad] o llaal) § aall Cilas 5 220 B
qona 230 gl a5l (8Y (5S5 085 A Jia) ey | Al JEY) e
el Ao dda ) plhaill dpase didia ) (B O med 5l e se
The LEAVE Block:

LEAVE A,B

a3 Al Slas gl dae 538 ) el das @ 5 O Al Cilas 5 (e 220 DA B iy

L)

sJlaall

30 g ad ) )l Ll 050 O gy susmm sa 5 (R sl G A
alral doae daia gl pUaill e diia G el

3 35 s cpn Lgaali] 3 305 U it o stladl ¢ 35l Sl g 300 B

e RV PV P PR UPSE PRERE AN DI R I Ry (N P

Single Channel Queue with two  ¢ediy gl diall ik

Servers

Gy 3l siie ISy adal) 3k ) G330 oy aa)5 ) sty sl 4l i A (e
L Usems oo A0 ¥V 038 5 33083 8 5 1 w Interarrival times Jswa s (e 4ia ) Lagiyy
r Ul Jsaall i LS Jlaial) i

1 gea sV e Al w555 J o

Time between
Arrivals Cumulative
(Minutes) Probability ~ Probability
1 0.125 0.125
2 0.125 0.250
3 0.125 0.375
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4 0.125 0.500
5 0.125 0.625
6 0.125 0.750
7 0.125 0.875
8 0.125 1.000

o LS Vsl Gaadlal) e UK 5182 6 5 1 (e 7 5) 5T Sevice times deaal) dia )
AL FRPREN]
Aexall dia w555 Jsaa

Service Time Cumulative
(Minutes) Probability ~ Probability

1 0.10 0.10

2 0.20 0.30

3 0.30 0.60

4 0.25 0.85

5 0.10 0.95

6 0.05 1.00

L5235 500 deas 5 J s s 8lSlaay plaill s o lladl)

NS § Ul 3 i) 5

TTime TABLE M1,1,1,10
QTime QTABLE Line,1,1,10
IAT FUNCTION RN1,D8
0.125,1/0.25,2/0.375,3/0.5,4/0.625,5/0.75,6/0.875,7/1.0,8
STime  FUNCTION RN1,D6
0.1,1/0.3,2/0.6,3/0.85,4/0.95,5/1.0,6
Server STORAGE 2
GENERATE FNSIAT
QUEUE Line
ENTER Server
DEPART Line
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ADVANCE FN$STime

LEAVE Server
TABULATE TTime
TERMINATE 1

IS LIS Lgle Joani g ¢ il 3380 _a Saaa 5380 2

Cascade
Tile

v Blocks Windaow
Simulation Snapshot » Expression Window

Fadilities Window
1 Untitled Model 1

2 Untitled Model 1.1.sim - JOURMAL
3 Untitled Model 1.1.sim:2 - BLOCK ENTITIES
4 Untiled Model 1.1.sim;3 - STORAGE ENTITIES
5 Untitled Model 1.1.sim:4 - QUEUE ENTITIES
v 6 Untiled Model 1.1.5im:5 - TABLE WINDOW
7 Untitled Model 1.1.1 - REPORT

Logicswitches Window
Matrix Windaw ...
Plot Window ...
Queues Window

Savevalues Window

Storages Window
Table Window

Oolaal) 328 jeluta
& Untitled Model 1.2.sim:2 - STORAGE ENTITIES

Localionl ;I LI EI il

Find Continue Halt Step

Storage | |Utilization | Delay Chain | Capadity | Storage In Use | Min In Use | Max In Use | Entry Countl Available | Retry Chain |
[&]servEr 0.000 0 2 0 0 0 0 + 0

50 500 43235 bl Jas

il
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) gal) 53l

Loc Block Type Current Count | Entry Count | Retry Chain | Line Mumber | Indude-file
o 1GEN GEMERATE 0 500 ] 8 0
2 QuE QUELE ] 500 0 9 ]
EL3ENT ENTER ] 500 0 10 ]
Ch4CEP CEPART ] 500 0 11 ]
)5 aDv ADVAMCE 0 500 0 12 0
CFs LEA LEAVE ] 500 0 13 ]
L7 TAE TABULATE 0 500 0 14 0
i s TER TERMIMATE 0 500 0 15 0
(OBl 338l
Storage Utilization | Delay Chain | Capacity | Storage InUse | Min InUse | Max In Use | Entry Count | Awailable | Retry Chain
ESERUER 0.345 a 2 il a 2 500 + 1]
+ ul glall 33315
Queue Entity Current Content | Entry Count | Zero Entry Count | Maximum Content | Average Content | Average Time (+0) | Average Time (-0) | Retry Chain
B e 0 500 437 2 0,007 0,034 1.308 0
JJJLL:.“ dj‘h 5283
AQTIME
Mean: 0.034 5.0 0.221
(111} -
1]
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TTIME

Mean: 3.176

5.0.:1.336

QUEUE
RETRY
LINE

STORAGE
DELAY
SERVER

TABLE
CUM. %
TTIME
11.40
32.60
59.20
84.60
94.80
99.80

100.00
QTIME

99.20

100.00

210

MAX CONT. ENTRY ENTRY (0)
2 0 500 487
CAP. REM. MIN. MAX.
2 2 0 2
MEAN STD.DEV.
3.176 1.336
1.000
2.000
3.000
4.000
5.000
6.000
0.034 0.221
1.000

456

ENTRIES AVL.

t o A
AVE.CONT. AVE.TIME AVE. (-0)

0.007 0.034 1.308

AVE.C. UTIL. RETRY

500 1 0.689 0.345 0 0

RANGE RETRY FREQUENCY
0

- 1.000 57

- 2.000 106

- 3.000 133

- 4.000 127

- 5.000 51

- 6.000 25

- 7.000 1
0

- 1.000 496

- 2.000 4
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12 Jla

BSlaall 3l yria Cayad I el Y1 (lang 238 o gas JUll 128 B
The BVARIABLE Command:

NAME  BVARIABLE X

.Boolean (sihia yiie o ya
) OsSa O) eaag sosa sa g ol a5l e i e NAME Cus
o S Ol s s s s wad X
Jlia
AC BVARIABLE (BV$SA’AND’BVS$C)

Aastl) aay g Gl Y1 Apihaid) Al yasdy eV 13a

BVS$AIC =1 “TRUE” IF BV$A =“TRUE” AND BV$C = “TRUE”

=0 “FALSE” OTHERWISE

The FVARIABLE Command:

NAME  FVARIABLE X

Floating Point (S48 (5 i y2ie (8 ym g
) 0S8 OV g s sy il s 5) e Ciai NAME Cus
mn3 05K () Gy (o5 g8y e mad X
Jl
VarX FVARIABLE 5*LOG(QS$Line)

b e 13

FV$VarX = 5*LOG(QS$Line)
Line Jsibl (5 sise Q$Line Cus

The VARIABLE Command:
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NAME  VARIABLE X

(S (S paie LB g
o) 058 Ol s s sy il an) 5l ey i I NAME Cas
mn3 05K () G (S5 g8 s o mad X
Jl
VarX VARIABLE 5*LOG(QS$Line)
by ) 12

V$VarX = 5*LOG(QSLine)
.Line sl (5 sise Q$Line Cus
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13 Ja

AUl )yl aed M TEST 5 SAVEVALUE 5 ASSIGN <l gl ands JUl) 138 8
The ASSIGN Block:

ASSIGN A,B.C

(N Jay oA Jalaiall (of) Ll Jalaial) ales dad Jhans sf slacy adiia
:Jlanll
G se a5l La) 08 O s s om s bA ddaidl dae i, A

Ji—jiﬁ-.ﬁ@ﬁje&aﬂjaﬁdma&a‘siewaaddca&m‘,iwﬁuy‘)yaj)i

RE
Aia gl s o opad sl pal ol aae gl Lewd 05 O ama s Ay s e o2 5 A B

pld daxe dda B Alaill dynae
mnd o) Can ge pmna aae sl Law) ol (3 0580 O g ) g8 s Ay 8 C

The SAVEVALUE Block:

SAVEVALUE A,B

s o 4 s cillee o) a Y andig I 13a 5 "AL ghae dai dal (10 a5 oy

il &l yaaia g
-Olaxll
el b sl aanl - gl o aii By (55 e 55 Aa sinall Aaill B 5 5w A

O 8 O mand o) Gon ge mna e i Lawd (60 () Gaagy s Al Aaill 5 A
e Laae daa ol aUaill Ao diia
Lol 05Ss O s Ay gm0 5 L b o L) i Ly 325 (o sllaall Al B

alrad daae daa ol pUaill e diia f G et sl 2ae
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The TEST Block:

TEST O A,B.C

S aaie el s alaill e cilia ¢ 5Sile WLe (e 4 iy I 1 o iy
A laal) 3] Ani Lozl Jalaiall Leal) ey Al dgal

s Jlandl

s zma JLRY) 58 SIB debalh A delall d8dle o ilaie Jale 0
DS GE 3l (e ) L sl (0 58)) G 5l () B O35S O emas s 0
(g 3%aY) NE 5 (st 5l oo B LE 5l (st 5l 0

o gl 2 g and 050 O mag Ay en oo (Bdad) dall) sy A A
alral doae daia gl pUaill dpnac diia G el

0582 O s By s (ULERY) e g 0 8 ) Al sl Aad B
.(,.\a.df\_pmaj.mjie&mf\_pqcf\jmj Cp g n puat o el aae j(-..u;\

S ense amaa dae gl and 0550 O s LR 5p 5 deailall QA o) il o8 C

elad dpaxe dia 5l alaill dpae a5l G g8 O pad ol (5
() ) 3 aaladiin] i jaiasd Ciguns
sciasall adly Aia
Asall 5 il Casaall wily Ciaaa an g o) ol Blaii g 5 33l ala (8 4l 4SS o3
bl i piad gL o sl Al A Casaall dlla 200 2 Ly s Alls 150 - sasl sl
10 Oe 058 o B g osd) 0o anall KL (5 50 Baal gl Adnall Al 1O res
Gl e B (5 50 S diman 1552 5 30 5120 5 10 614 4iSa; (6 Cinna
hal oy bugie JLal sy aa JLal as ol agll Gl 5 i g g e i
o3 09 Cimaall e L 3555 0.20 5 0.45 50.35 sl e kil Cismas
A i FEPEEN P PP FES B P CURWEN
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Demand Probability Distribution

Demand Good Fair Poor
40 0.03 0.10 0.44
50 0.05 0.18 0.22
60 0.15 0.40 0.16
70 0.20 0.20 0.12
80 0.35 0.08 0.06
90 0.15 0.04 0.00
100 0.07 0.00 0.00

aauall &l Ley jidy S Caaall aaed JiaY) 23ed) ypaa G gllall

AR (e g (535 o sall el 23855 Lo 52 100 3] plaill Slad s

Profit Revenue Cost of Lost profit from N Salvage from sale
rofit = - -
From Sales newspapers excess demand of scrap papers
!
# LS Mhaall 4 llall 3l e bl el - Canaall o — al) ila =
Ol il

1) 23 ASGl) 5l o

deliadl Caniall 2xe * 200 = &l ila

B yidal) Casiall 2ae * 150 = Casall e

e (Bkall caniall dae — 4 glhaall Casuall aae) * 50 = Glhall 304 ) (e gzl )l
B yidal) Casaall dae (e puS) 4 gllaall Casall aae (S5 )

O o (Asthall Canaall aae 3 jilall Cansall sae ) * [0 = Gudal il g LaaS M)

Aslhall Casaall dae (e 5S) 8] idal) Canaall dae ) S5
BlSlas a3 Laa gy anall (o (ara 230 ¢l Al A Lile Caag 3LSLally AlSG]) o2 Jad

Goaall s a5) ) ol ¥l anaty Loy 100 saad Goaall o il
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Lo L) laie ol (S0 Sl 6 jidd) Canall s e Joand Jin it o2 (51_jidall

1Y) a5 g 5 s AN Jlasl)

Cumulative

Type of Newsday Probability Probability

Good 0.35 0.35
Fair 0.45 0.80
Poor 0.20 1.00
Sl GPSS (8 Aliai sl

NDay FUNCTION RNI1,D3
0.35,GOOD/0.8,FAIR/1.0,POOR

il s s aa Canall e (llall o 5530 6N sl

Cumulative Probability
Demand Good Fair  Poor
40 0.03 0.10 0.44
50 0.08 028 0.66
60 023  0.68 0.82
70 0.43 0.88 0.94
80 0.78  0.96 1.00
90 0.93 1.00 1.00
100 1.00  1.00 1.00

@u}s GPSS PR gﬂ\ P

GOODFUNCTION RN1,D7
0.03,40/0.08,50/0.23,60/0.43,70/0.78,80/0.93,90/1.0,100
FAIR FUNCTION RNI1,D6
0.1,40/0.28,50/0.68,60/0.88,70/0.96,80/1.0,90

POOR FUNCTION RNI1,D5
0.44,40/0.66,50/0.82,60/0.94,70/1.0,8
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el
Npaper EQU 30

NewsDay FUNCTION  RNI1,D3
0.35,GOOD/0.8,FAIR/1.0,POOR

GOODF  FUNCTION  RNI,D7
0.03,40/0.08,50/0.23,60/0.43,70/0.78,80/0.93,90/1.0,100

FAIRF FUNCTION  RN1,D6
0.1,40/0.28,50/0.68,60/0.88,70/0.96,80/1.0,90

POORF  FUNCTION  RNI,D5
0.44,40/0.66,50/0.82,60/0.94,70/1.0,8

GENERATE 1
TRANSFER  FN,NewsDay

GOOD ASSIGN 1,FNSGOODF
TRANSFER  ,Clcprft

FAIR ASSIGN 1,LENSFAIRF
TRANSFER  ,Clcprft

POOR ASSIGN 1,LFN$POORF

Cleprft SAVEVALUE PapersToBuy,(Npaper)
TEST GE (Npaper-P1),0,LostP
SAVEVALUE TotalProfit+,(2.0#P1-1.5#Npaper+0. 1 #(Npaper-P1))
TRANSFER  ,FINS

LostP SAVEVALUE TotalProfit+,(2.0#Npaper-1.5#Npaper-0.5#(P1-
Npaper))

FINS SAVEVALUE  AverageProfit,(X$TotalProfit/100)
TERMINATE 1
START 100

el e cillaada
2 bl fpad S A gkl 8 TRANSFER Qlall aw Crendinl NewsDay 4lall -1
a4 g Vs (e Al

TRANSFER FN,NewsDay
Las (asl) Jiay 3 5) dil) Jalaidl 3 (P1) ] alrall slac Y aasiu) ASSIGN ! -2
IV asll g 5 e ading ) gdall bl
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Clal (lE) Ay o sl callal) Tadad JY) axsin) &3 SAVEVALUE < il -3
252 (100) 4 eyl o gie Jads 5 oo G 5 (Dl ll) 400K L Y dais

ol Glual i) Zapall paaty A8 TEST ) -4

o llas LS Lgle Juans all 5 4L gaaall agill 33805 206 Cogas cdan i3 g gealipl) J2
AL 20 53l

Cascade
Tile
Simulation Window r Blocks Window

Simulation Snapshaot ¥ Expression Window

] Facilities Window
1 NEWSBOY.11.5im - JOURMAL

v 2 NEWSBOY.GPS
JNEWSBOY.13.5im - JOURMAL
4 NEWSBOY. 13.5im:2 - BLOCK ENTITIES
5 NEWSBOY.13.5im:3 - SAVEVALUE ENTITIES

., D5

Logicswitches Window
Matrix Window ...
Plat Window ...
Queues Window

Savevalues Window

Storages Window
i/0.84,70/1.0,8 Table Window
3Ll yelaia
& NEWSBOY.13.sim:3 - SAVEVALUE ENTITIES M=
Location | ~ [a] B o _ A

Find Continue  Halt Step

Savevalue Savevalue | Savevalue

464



SV AL sinall agill 4 Lisa LY @lld g meali 5l Liaca juin s START 100 o) a2y
23100 e o ) s i a8

sy Npaper e JSi L g Canall ally Ly jidy Sl Casal) axe Ll Ll Laa
EQU ¥ Gauh e <l JUiRY) S JURY 4ied

252 100 33l s 53 dnia 30 ¢ iy T

& NEWSBOY.13.sim:3 - SAVEVALUE ENTITIES

Lozatian | ~| W B | [H] | -‘|

Find Continue  Halt Step

Savevalue Savevalue Savevalue
BE PAPERSTOBUY 30,000 0
lﬂTCJ'I'.'!'.LF‘F‘.CIFI'I' -210,000 0
lﬂ AVERAGEPROFIT -2,100 0

& NEWSBOY.13.sim:3 - SAVEVALUE ENTITIES

Location | j W B | H] | -‘|
Find Continue  Halt Step
Savevalue Savevalue Savevalue
E PAPERSTOBUY 40,000 0
BETII:J'I'.\!'.LI-"‘F‘.CIFl'I' 790,000 0
E AVERAGEPROFIT 7.900 0

& NEWSBOY.13.sim:3 - SAVEVALUE ENTITIES

Location | ~| W B | [H] | -‘|

Find Conbinue  Halt Step

Savevalue Savevalue Savevalue
E PAPERSTOBLY 50,000 i}
E TOTALPROFIT 1502.000 i}
E AVER.AGEPRIOFIT 15.020 i}
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& NEWSBOY.13.sim:3

- SAVEVALUE ENTITIES

Location | j W 2] | H] | -‘|
Find Continue  Halt Step
Savevalue Savevalue Savevalue
E PAPERSTOBUY 60,000 W]
E TOTALPR.OFIT 1373.000 W]
E AVERAGEPR.OFIT 18,780 W]

& NEWSBOY.13.sim:3 - SAVEVALUE ENTITIES

Location | ~| W B | [H] | -‘|
Find Continue — Halt Step
Savevalue Savevalue Savevalue
E PAPERSTOBUY 70,000 0
lETCJ'I'.'!'.LF‘F‘.CIFI'I' 1534.000 0
E AVERAGEPR.OFIT 15.340 0

& NEWSBOY.13.sim:3 - SAVEVALUE ENTITIES

Location | j W 2] | H] | -‘|
Find Continue  Halt Step
Savevalue Savevalue Savevalue
E PAPERSTOBUY 80,000 W]
E TOTALPROFIT 734.000 W]
E AVERAGEPR.OFIT 7.340 W]

& NEWSBOY.13.sim:3

- SAVEVALUE ENTITIES

Lacation | | W B | [H] | -‘|
Fird Continue — Halt Step
Savevalue Savevalue Savevalue
E PAPERSTOBLY 90,000 0
lETII:J'I'.E'.LF‘F‘.ICZIFI'I' -450.000 0
'ﬁ AVERAGEPROFIT -4,500 0

Jeas B @l padliy

(D50) a3 100 3 o Lo i

-2.10

Lia g1 8) yidial) Canuiall 2ae

30
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7.90 40

15.02 50
18.78 60
15.34 70
7.34 30
-4.50 90

sl o g 55 5 O e ) Jawe sie el (iny 4dld Lia s Aiima 60 o) iy 43 Jaa 3,

14 Jua
Led 5 Ladal) il g ol jpaiall 4 f A Ly (5301 5 INITIAL o) a2 o guw JUial) 128 3
il s Sl
The INITIAL Command:
INITIAL A,B
- Olaxll

Sl e (558 O s s 585 X Caally fay 5 alblgin) o) jall i) A
X$Name 3 XPosInteger

shase o 8Y O3S Ol Sary ] Al Y Ly A LA (4 5 Bateual) Aal) B
) sl pal
s AT (b Al
Daily Demand 0 1 2 3 4

467




Probability 0.33 0.25 0.20 0.12 0.10

Gkl Glaa 5 6 (s ) Oe 8 A3 aa 13 G} dras IS i) 18 (e (g5 38l (i
a3 (33 (gl) Apay gad llle 3353 5 3 ga gal) (553508 GEa Aulh 6l las g 10
Qlbll mm g ps (e g shidl a3l 58 5) Lead Time a330) () (23 303 Jsasy

A Y 3 A s (A m sy

Lead Time (Days) 1 2 3

Probability 0.3 0.5 0.2

a3 O3l @iyl s aa Y 5 8an 5 12 (Al G553l QS 1) g saad) ) (e e
Aoy Rl (3t (ol Lok im0 o) B aan ol T3] gl 52 Sl
Lo sl o) HAl 4 gllaall Cilas 5ll axe daws ia 5 (33 ol Calla AN s )

:Jall

A ) gall S

r oo sl llall dilaa Al

DailyDemand FUNCTION RNI1,D5
0.33,0/0.58,1/0.78,2/0.9,3/1.0,4

sl (e Ailae Al

LeadTime FUNCTION RNI1,D3
0.3,1/0.8,2/1.0,3
el OsSa
DailyDemand FUNCTION RNI1,D5
0.33,0/0.58,1/0.78,2/0.9,3/1.0,4
LeadTime FUNCTION RN1,D3
0.3,1/0.8,2/1.0,3
INITIAL X$EOQ,10
INITIAL X$Point,6
INITIAL X$Stock,12
Inventory TABLE X$Stock,0,5,10
Sales TABLE P$Demand,1,2,10
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GENERATE .|

Again TEST L X$Stock,X$Point
ADVANCE FN$LeadTime
SAVEVALUE Stock+,X$EOQ
TRANSFER ,Again
GENERATE 1
ASSIGN Demand,FN$DailyDemand
TABULATE Inventory
TEST GE X$Stock,P$Demand
SAVEVALUE Stock-,P$Demand
SAVEVALUE Sold,P$Demand
TABULATE Sales
TERMINATE 1

el 40 ) a2 ) INITIAL el sY) A sane Laa
AL sinall aiill 3380 Helal 2% dan 55 galill 138 Jaa
3

E

SAVEVALUE ENTITIES

& Inventory.3.sim:3 -

oson] = 8| o
Fird Continue  Halt Step

Savevalue Savevalue Savevalue

Bieog 10,000 o

B romnT £.000 )

B stock 12.000 o

bl al INITIAL el 5Y) o) 53 Led il ailly oy 4 giaad) agill (o) JaaY

START 52
: C_’Uﬂ\
ZOSPTEON| r‘fﬂ\ 338U
Savevalue Savevalue Savevalue
Bieoq 10.000 0
B romr £.000 0
B stock 3.000 1
B sown 4,000 0
S BlP
TABLE MEAN  STD.DEV. RANGE RETRY FREQUENCY
CUM. %
INVENTORY 9.519 3.358 0
0.000 - 5.000 7
13.46
5.000 - 10.000 21
53.85
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10.000 - 15.000 24

100.00
SALES 1.327 1.150 0
- 1.000 32
61.54
1.000 - 3.000 17
94.23
3.000 - 5.000 3
100.00
SAVEVALUE RETRY VALUE
£OQ 0 10.000
POINT 1 6.000
STOCK 1 3.000
SOLD 0 4.000

) ey o slaall ) jaid Ul & i 2o e
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15 Jue
Jkialy o e blaie) dalxie jaw iy 6315 GATE Galll) aaits Ca g JU) 128 8

QS Al (S Al Gandy
The GATE Block:

GATE O AB

s Jlazl)

O s Sos b Adiag O G (e Gslhaall b jdll 5 sl dale 0
FNV, FV, I, LS, LR, M, NI, NM, NU, SE, SF, SNE,SNF, : il as ) &
A (8 4] #lUsile = 585 Cagu g SNV, SV, U

bl Jalal) 8 Liaca aed ISI A 53 Cum iy o3 A sl (S ) A
DU Tt Y S P PN ISP NP IPE PR
plaal dxe A ) AUaill Apaae dia

OF s s s) oo 9 T il Jid vie Jalaiall 4] any 20 QA e ) o8 B
Alaill Aynae diia gl s 8 G et 5l om0 ramam 230 gl s (3 05

(Ja.da_pm a&m‘,‘

:0 Jalall

cails jisie e Alla 5 06K o can A Jalall L Lies Aipeall Ayl FNV
Lyl

,Ja)ﬁﬂ\CMB}PM&@Q&Q\%AJALA\EQ&@M\M\ FV

CM(“‘M)?LMBEOJQO\‘.—‘?:’Ad“u‘@ww‘w‘ NU
PAgRA

bl il g A 8 058 o) e A delall 3 Litaa (il ) 3300 SE
Ala (588 G Al Glas 5 ges
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) bl Fladl Lliee Al 8 (0 5S O Gy A dala) 8 Liiaa (el () 33)) SF
Al b (585 0 3l a5 maes

Lol plaal gl e Als B 058 o) s A daladl 3 Liea (el () 53 SNE
A e 0S8 0l e saal g 3aa s Y e ol

cladl (lies pe Al 3056 o) s A dalad) 8 Liaa (el () J31) SNF
Lgalaiiin) Sy () 3l e Baal g 8as s SV e (o) sl i)

cladl gl pe Al 80 o) s A dalad) 8 L el (g J31 SNV

Loyl
Ll Al it dlla 8 05K o s A dalal) 8 L (el 30 SV
,Lﬂ\cgﬂe\&jﬁbgojﬁo\%A&M\gww\w\ U

Lo il Al 3lSla

JS daai z Jal e U Gl CldSal) cplad e ()5S assy Ciila ol
gy 5E] e am llal) ey QI 6 Y g Baal) S 13 A58 2 4]
AU 48y (3 o 33U e 0 a3 53 A pan o sthaall A3ds 3] LSl G5 jriud

e 200 JLeSY sllaall i gl b oS daal dallSa JuSY

bl
Lines STORAGE 2
TimelnsYS TABLE  M1,.5,1,20
GENERATE 2,1
TryAgain GATE SNF Lines,Busy
ENTER Lines
ADVANCE 3,1
LEAVE Lines
TABULATE TimelnSys
TERMINATE 1
Busy ADVANCE 5,1
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TRANSFER TryAgain
G A daladl 8 Liiaca Gl () j3]) Lﬂgi SNF (b_all Jalall an GATE alasic) aaY

OSay ailgl) boghad e aal g ok J8Y1 e o (ol oyl plail B e Ala 35S 0
Lealasin
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il

all sill 3330
Loc Block Type Current Count | Entry Count | Retry Chain | Line Mumber | Indude-file
Cy1GEN GEMERATE 0 204 0 4 0
€ TRYAGAIM GATE 0 295 0 5 0
CL3ENT ENTER. 0 200 0 & 0
El 4 ADY ADVAMCE 0 200 0 7 0
CF 5 LEA LEAVE 0 200 0 3 0
TABULATE 0 200 0 9 0
TERMIMATE 1] 200 0 10 1]
ADVAMCE 4 95 0 11 u]
TRAMSFER o] 91 0 12 o]
O]l 82al
Storage Utilization | Delay Chain | Capadty | Storage InUse | Min InUse | Max In Use | Entry Count | Awvailable
ELINES 0.714 0 2 1] 0 2 200 +
Jghaall 3385
TIMEINSY'S
Mean: 5.040 5.D.: 4.550
120 -
0 l_|ﬂ|_| — — [
T r r 11 1 11 1T T 1T T T T 1 Hhgg
Byl
LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT RETRY
1 GENERATE 204 0 0
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TRYAGAIN 2 GATE 295 0 0
3 ENTER 200 0 0
4 ADVANCE 200 0 0
5 LEAVE 200 0 0
6 TABULATE 200 0 0
7 TERMINATE 200 0 0
BUSY 8 ADVANCE 95 4 0
9 TRANSFER 91 0 0
STORAGE CAP. REM. MIN. MAX. ENTRIES AVL. AVE.C. UTIL. RETRY
DELAY
LINES 2 2 0 2 200 1 1.428 0.714 0 0
TABLE MEAN STD.DEV. RANGE RETRY FREQUENCY
CUM. %
TIMEINSYS 5.040 4.550 0
1.500 - 2.500 38
19.00
2.500 - 3.500 73
55.50
3.500 - 4.500 40
75.50
4.500 - 5.500 0
75.50
5.500 - 6.500 0
75.50
6.500 - 7.500 7
79.00
7.500 - 8.500 15
86.50
8.500 - 9.500 9
91.00
9.500 - 10.500 0
91.00
10.500 - 11.500 3
92.50
11.500 - 12.500 1
93.00
12.500 - 13.500 2
94.00
13.500 - 14.500 1
94.50
14.500 - 15.500 2
95.50
15.500 - 16.500 0
95.50
16.500 - 17.500 0
95.50
17.500 - 18.500 3
97.00
18.500 - 6
100.00

U a5 )yl Gl & S 10 s
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16 Jua
1 pial) sy oS

O O a8 ALl Ly e Jladl (e Ladie (o J kel e Y gusiall aal i
O 38 L) LS sl (50 20% s sbaill (10 agie 80%0 IS5 Sl ala (e Lakalsy

ol e 40% L (S5 Jall e 3ie Lglaely (el a3 el 50 70%

ety bl dplany (o311 &ludl) RIS,

.....

Ladl Lt paa e Ll I3 ) shaiy el gadalay Al

10 57 0 s sbutia g5 biay) iy Ja Sl elld Ly Jby 22 5 18 0 (s sbutie ) 58

Lo gie i Jlaia ) Guits ba sy ¥ 3ie 15 (N 10 O ard A gl of caale 131 Jly

WhoAnswer
0.8,Female/1.0,Male

FDonate
0.7,FYes/1.0,FNo

MDonate
0.4,MYes/1.0,MNo

FGive

MGive

WhoAnswer
0.8,Female/1.0,Male
FDonate
0.7,FYes/1.0,FNo
MDonate
0.4,MYes/1.0,MNo
FGive

MGive

FUNCTION

FUNCTION

FUNCTION

VARIABLE

VARIABLE

FUNCTION

FUNCTION

FUNCTION

VARIABLE
VARIABLE

Jsai il 100 222) o sall Lelas
-Jall
Alall anaiog 4 gl bl e dgleal

RN1,D2
RN1,D2

Jwe da ) Lpdary Ja diladl
RN1.D2

N 4z A1 alaal) Aila)
RN1@5+18
Ja )l dxiyy ) aladl) Aijlad]
RN1@4+7
e BUNVESY
RN1,D2

RN1,D2
RN1,D2

RN1@5+18
RN1@4+7
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GENERATE 1
SAVEVALUE NumberOfHouses+,1
TRANSFER FN,WhoAnswer
Female TRANSFER FN,FDonate
FYes ASSIGN Donation, V$FGive
TRANSFER ,Finl
FNo TRANSFER ,Fin2
Male TRANSFER FN,MDonate
MYes ASSIGN Donation, VSMGive
TRANSFER ,Finl
MNo TRANSFER ,Fin2
Finl SAVEVALUE Total+,P$Donation
Fin2 TERMINATE
GENERATE 12.5,2.5
SAVEVALUE NumberOfDays+,1
TERMINATE 1
;Gﬂlm
) gal) 32d0
Loc Block Type Current Count Entry Count Retry Chain Line Mumber Indude-file
a1 GEN GEMERATE 0 1232 ] 12 ]
& 25av SAVEVALUE 0 1232 ] 13 ]
¢ 3TRA TRAMSFER 0 1232 ] 14 ]
{) FEMALE TRAMSFER 0 991 ] 15 ]
S FYES ASSIGN 0 &35 ] 15 ]
¢ s TRA TRAMSFER 0 &35 ] 17 ]
§ FNO TRAMSFER 0 296 ] 15 ]
{ MALE TRAMSFER 0 241 ] 15 ]
£ MYES ASSIGN 0 100 ] 20 ]
¢ 10TRA TRAMSFER 0 100 0 21 0
& MO TRAMSFER 0 141 0 22 0
& Fn1 SAVEVALLE 0 795 0 23 0
o FIN2 TERMIMATE 0 1232 0 24 0
Cy14GEN GEMERATE 0 100 0 25 0
& 1554y SAVEVALLE 0 100 0 27 0
£V 16 TER TERMIMATE 0 100 ] 2 ]
YREPTRON| HES\ AL ]
Savevalue Savevalue | Savevalue
‘6 nUMBEROFHOUSES 1232.000 0
B ToTaL 14326.000 0
' nuMBEROFDAYS 100,000 0
sl 338l
LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT
RETRY

1 GENERATE
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2 SAVEVALUE 1232 0 0
3 TRANSFER 1232 0 0
FEMALE 4 TRANSFER 991 0 0
FYES 5 ASSIGN 695 0 0
6 TRANSFER 695 0 0
FNO 7 TRANSFER 296 0 0
MALE 8 TRANSFER 241 0 0
MYES 9  ASSIGN 100 0 0
10 TRANSFER 100 0 0
MNO 11 TRANSFER 141 0 0
FIN1 12 SAVEVALUE 795 0 0
FIN2 13 TERMINATE 1232 0 0
14 GENERATE 100 0 0
15 SAVEVALUE 100 0 0
16 TERMINATE 100 0 0
SAVEVALUE RETRY VALUE
NUMBEROFHOUSES 0 1232.000
TOTAL 0 14826.000
NUMBEROFDAYS 0 100.000
as A e

J 148.26 5 (el Lelas Taussia (51 Jly 14826 & guial) inan 253 100 2 -1
(Jl 148.5 4kl dall )

80.044.% dasi (51 1232 52 991 ol YV slusill 23 -2

70.13% 4assi 5 A guiall (1233 695 (e 991 Gl (Y1 elusill 22e -3
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17 Jlia

sallall paas A ha
maJuJLd;‘j\ s L g oy ) eali dae i aae Jas gie et o jball aaf oy
:Jsaall (amy L e A0
Number of Customers/Day 8 10 12 14
Probability 0.35 0.30 0.25 0.10

éﬂ\ébﬁ;ﬁ\@);ﬂ\%&)ﬁ\max_ Lyg}hi,guyjds

Number of Loafs/Customer 4 8 12 16
Probability 0.4 0.3 0.2 0.1
,Qaﬁjw\uw‘;_"d\f\_\?é‘ﬂ\ e b gle 2aa
52 S O 3 320 Ailaad Al S
NCustmr FUNCTION RNI1,D4

0.35,8/0.65,10/0.9,12/1.0,14

NLoaf FUNCTION RNI1,D4
0.4,4/0.7,8/0.9,12/1.0,16

NCustmr FUNCTION
0.35,8/0.65,10/0.9,12/1.0,14
NLoaf FUNCTION
0.4,4/0.7,8/0.9,12/1.0,16

GENERATE

ASSIGN  1+,FN$NLoaf
ASSIGN 2,1
SAVEVALUE
SAVEVALUE
TERMINATE

479

O IS Y aae Anladd Ay o &5

el

RN1,D4

RN1,D4

TotalCustomers+,P2
TotalLoafs+,P1




GENERATE 1,FN$NCustmr

ASSIGN 1,1
SAVEVALUE TotalDays+,P1
TERMINATE 1
Jall
Savevalue Savevalue | Savevalue

E TOTALCUSTOMERS 1017.000 o]

E TOTALLOAFS §225,000 0]

E TOTALDAYS 100,000 0]

(03 10.2 Lk 05510.17 =100/1017 = k3l 23 Jaws sie
e ;81,6 o A kil dadll ) e 82.28 = 100/8228 = die LY axe L sia

(e 82 L
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18 Ju
oY) )5l g andall a5 gl Jie 4y ylas ey 565 aladi) 40aS andin JUa) a3
Al
) @05 e Jgma s Onle A3k daall ) (30 sy eplile 43 Jany 483 (1S5
(382 8 o sy oanka 555 s g Aaxdy w58 J5W) Jalall ((5l82 7 Jaw giay
383 10 Lo siay xds Liag) 4adds (a3 SN Jaladl 5 (3380 3 (5 jlne ) jail
ALy D (gl il yad)
Aol ¢laY) Guulie aa sl 5 9523 100 4eas &3 s alail) 138 3lSkae (o glladll
SIS (3583 7 T s oasd 2555 Led Jgwm s Ol A L3 Al gy

GENERATE  (Exponential(1,0,7))
U yiaf a5 400 gl alae ) o ge e Jay J ) 850 Exponential(1,0,7) Jida LY
V) g5 g5l lan U 80 (RN g1) 1 5 850

(x-#)

flx)=ge #2350, E(X)=A+p, V(X)=A

A =T basScale okl alae CIEN 30 F=() Uay
SIS Al 3 Jalall sl (g
ADVANCE  (Normal(1.8.3))
I & alsall Uil Uia g 401 gdial) dlac ) ol ge Je Ja J oY) &3 Normal(1,8,3) Jala
il i) anaio Ll JaaY) (s bl Gl yadl) Callil) a8 )1 g Jaws siall G &8 1) (RN )
(O G s (s bl

SN Jalall Jially

ADVANCE (Normal(1,10,2))
bl 0sSes
GENERATE (Exponential(1,0,7))
QUEUE Line
TRANSFER BOTH,Barb1,Barb2
Barbl SEIZE Barberl

DEPART Line
ADVANCE (Normal(1,8,3))
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RELEASE Barberl

TRANSFER ,Fin
Barb2 SEIZE Barber2
DEPART Line
ADVANCE (Normal(1,10,2))
RELEASE Barber2
Fin TERMINATE 1
GJUJJ\
) sl 338
Loc Block Type Current Count Entry Count | Retry Chain | Line Mumber | Indude-file
1 GEN GEMERATE 0 100 0 3 0
CE2QuUE QUELE ] 100 ] 4 0
G‘ 3TRA TRAMNSFER 0 100 0 5 0
ELBAREL SEIZE 0 60 0 B 0
(5 DEP DEFART 0 &0 0 7 0
E| 6 ADY ADVAMCE 0 60 0 3 0
EXF7REL RELEASE 0 60 0 9 0
C’ 3TRA TRAMNSFER 0 60 0 10 0
EEBARE2 SEIZE 0 40 0 11 0
C& 10 DEP DEPART 0 40 0 12 0
I:l 11 ADV ADVAMCE 0 40 0 13 0
¥ 12 REL RELEASE 0 40 0 14 0
CUFIN TERMINATE 0 100 0 15 0
i guusl) 3330
Facility Utlization | Delay Chain | Acquisitions | Available | Awe. Time
[F|BarEEr 1 0.679 0 &0 + 7.945
[F |earBER2 0.604 0 40 + 10,490
) shall 334
Queue Entity Current Content | Entry Count | Zero Entry Count | Maximum Content | Average Content | Average Time (+0) | Average Time (-0)
[ 0 100 50 & 0,545 3,793 7.585
Byl
LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT RETRY
1 GENERATE 100 0 0
2 QUEUE 100 0 0
3 TRANSFER 100 0 0
BARB1 4 SEIZE 60 0 0
5 DEPART 60 0 0
6 ADVANCE 60 0 0
7 RELEASE 60 0 0
8 TRANSFER 60 0 0
BARB2 9 SEIZE 40 0 0
10 DEPART 40 0 0
11 ADVANCE 40 0 0
12 RELEASE 40 0 0
FIN 13 TERMINATE 100 0 0
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FACILITY
DELAY
BARBER1
0
BARBER2
0

QUEUE
RETRY
LINE

ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY
60 0.679 7.945 1 0 0 0 0

40 0.598 10.490 1 0 0 0 0

MAX CONT. ENTRY ENTRY(0) AVE.CONT. AVE.TIME AVE. (-0)

6 0 100 50 0.540 3.793 7.585

sthall a5 ) jadul Clall & i 0 sl
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19 Ja

15 £ 10 JSsaal 5 Jamey 32 cale il dpaine 35S Aipae 8 Calas) ol jls & jas

il 5y ¢ (ilaw) dadd e xia¥ ) LIS 5 <5 clelaill ¢ 0 .
Leiulil wy\dM}( Lxss) 4 =ty gl LS (oS5 \\q.d\wISO/ Sa

Al 4 e Cainay SV & 5ill e 55 e Baal 5 55 3ol Cilelaill Ay 488y 12 + 2

el i el LISy 3280 25 5 (3wt s salal) Ll 50 15% IS s3n m

Gl (e 3gane 32 230 aa il g b o LISy 4383 20 £ 10 23l L

Al JUail) Sla Adaal o) e Lo elai Al 3 06 (o (S e dae (gl (5 ilausY)

; Ambulance dispatch: Exersise 4.4
; Discrete-Event System Simulation,

; Banks,j et al
; Version 2

GENERATE
QUEUE
TRANSFER
QUEUE
SEIZE
DEPART
ADVANCE
RELEASE
TRANSFER

NFALARMTRANSFER

SERIOUS QUEUE

ouT

QUEUE
SEIZE
DEPART
ADVANCE
RELEASE
TRANSFER
SERIOUSQ
SEIZE
DEPART
ADVANCE
RELEASE
DEPART
TERMINATE

15,10
ALLQ
0.85,,NFALARM
FALARMQ
FALARMS
FALARMQ
12,2
FALARMS
,OUT
0.15,,SERIOUS
NORMALQ
NORMALS
NORMALQ
20,10
NORMALS
,OUT

SERIOUSS
SERIOUSQ
25,5
SERIOUSS
ALLQ

1

.12 500
:G.AL'U:J\

i)
.l gal) 336l



Loc Block Type Current Count Entry Count Retry Chain | Line Mumber | Indude-file

G 1 GEM GEMERATE a 501 a 5 a
Ch2quE QUELE o} 501 o} 5 o}
O 3TRA TRAMNSFER a 501 a F a
Ch4qUE QUELE o} 74 o} 8 o}
&5 5 561 SEIZE 0] 75 0] 9 a
k6 DEP DEPART o} 74 o} 10 o}
D 7 ADV ADVANCE 0] 75 0] 11 a
EF 3 REL RELEASE o} 75 o} 12 o}
{} 9TRA TRAMSFER 0] 75 0] 13 a
C’ MFALARM TRANSFER. o} 425 o} 14 o}
Eb 11 QUE QUELE i} 359 i} 15 a
£ 12 5E1 SEIZE o} 358 o} 15 o}
Eh 13 DEP DEFART 1] 359 1] 17 i]
E,D 14 ADV ADVANCE 1 359 a 13 a
EX15REL RELEASE 1] 358 1] 19 i]
O 16 TRA TRAMNSFER a 358 a 20 a
I:E'SERICILIS QUELIE 1] 66 1] 21 i]
5 13 SEI SEIZE a =13 a 22 a
k19 DEP DEPART o} 6o o} 23 o}
D 20 ADV ADVANCE a =13 a 24 a
EF21REL RELEASE o} 6o o} 25 o}
DOLIT DEFART 0] 500 0] 25 a
23 TER | TERMINATE 0 500 0 27 o
CSgaal) 3380
Fadility Utilization | Delay Chain | Acguisitons | Awvailable | Ave. Time | Owner XN | Retry Chain Pending Chain | Interrupt Chain
iNORMALS 0,952 [u} 359 + 20,058 501 i} 0 0
ESERIOUSS 0.222 a 66 + 25.475 a [u] 1] 1]
EFALARMS 0.121 [u} 76 + 12,087 [u} 0 a a
Ol shal) 338l
Queue Entity Current Content | Entry Count | Zero Entry Count | Maximum Content | Average Content | Average Time (+0) | Average Time (-0)
ALLQ 1 501 4] 11 4,207 53.538 53.538
NORMALQ o] 359 26 g 2.879 60,678 65,416
SERIOUSQ [u] [=13] 52 2 0.030 3.435 15,193
FALARMQ o] 76 71 1 0,002 0,237 3.595
A
LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT RETRY
1 GENERATE 501 0 0
2 QUEUE 501 0 0
3 TRANSFER 501 0 0
4 QUEUE 76 0 0
5 SEIZE 76 0 0
6 DEPART 76 0 0
7 ADVANCE 76 0 0
8 RELEASE 76 0 0
9 TRANSFER 76 0 0
NEFALARM 10 TRANSFER 425 0 0
11 QUEUE 359 0 0
12 SEIZE 359 0 0
13 DEPART 359 0 0
14 ADVANCE 359 1 0
15 RELEASE 358 0 0
16 TRANSFER 358 0 0
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SERIOUS 17 QUEUE 66 0 0
18 SEIZE 66 0 0
19 DEPART 66 0 0
20 ADVANCE 66 0 0
21 RELEASE 66 0 0
ouT 22 DEPART 500 0 0
23 TERMINATE 500 0 0
FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY
DELAY
NORMALS 359 0.952 20.068 1 501 0 0 0
0
SERIOUSS 66 0.222 25.475 1 0 0 0 0
0
FALARMS 76 0.121 12.087 1 0 0 0 0
0
QUEUE MAX CONT. ENTRY ENTRY(0) AVE.CONT. AVE.TIME AVE. (-0)
RETRY
ALLQ 11 1 501 0 4.207 63.538 63.538
0
NORMALQ 8 0 359 26 2.879 60.678 65.416
0
SERIOUSQ 2 0 66 52 0.030 3.435 16.193
0
FALARMOQ 1 0 76 71 0.002 0.237 3.595
0

) e pllaall jpaadi g ) i) Ul & i 1 503
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20 Jla

e ael all & jae eLY) Galas glaia) jsand Hsa¥) ellgh <SS (LYY aaf g gl
30308 5 4 2 g shiiall st el (5 100 <l siliy 4ailE 4 j3all 313) (e g shaial)
Elia¥uo S 30 £ 5 580 Qlaldals 7 £ 2 G aten 5 JU a1 o

g laind ol ) 5a¥) el ) dae S8 3 Sl Y1 g g shaiall any ) 35% Juaia) cllia

Cllh (3 jahany 8 g1 (pa oS 5 Jah a5 5 e Lialaal) Jsla 43 sl e agaa Caaaill

el
; Parent Volunteer : Exersise 7.4
; Discrete-Event System Simulation,
; Banks,j et al
; Version 1
TTIME TABLE M1,10,10,20
GENERATE 1,,,100
ADVANCE3S,2 ;FIND NUMBER
ADVANCE?7,2 :DIAL NUMBER
TRANSFER 0.65,,NCALL
ADVANCE 30,5 :PLACE CALL
ASSIGN 1,1
NCALL TABULATE TTIME
SAVEVALUE TOT +,M1
TERMINATE 1
)
) gal) 33l
Loc Block Type Current Count Entry Count Retry Chain | Line Mumber | Indude-file
Cy1GEN GEMNERATE 0 100 0 7 0
D 2 ADY ADVANCE 0 100 0 3 0
D 3 ADV ADVANCE 0 100 0 9 0
{ 4TRA  TRANSFER 0 100 0 10 0
[O5 Aoy ADVANCE i 36 0 11 0
£ 6 ASN ASSIGM 0 36 0 12 0
CLMNOCALL  TABULATE 0 100 0 13 0
& 558y SAVEVALUE 0 100 0 14 0
LY S TER TERMIMATE 0 100 0 15 0
s giaal) adll 5380
Savevalue Savevalue | Savevalue
Bror 2249.236 0
J glaall 334l
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TTIME

Mean: 22.492 5.D.: 14.492

70

10°20'30"40'50'60' 70'80"90" T P DT g

LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT RETRY
1 GENERATE 100 0 0
2 ADVANCE 100 0 0
3 ADVANCE 100 0 0
4 TRANSFER 100 0 0
5 ADVANCE 36 0 0
6 ASSIGN 36 0 0
NOCALL 7 TABULATE 100 0 0
8 SAVEVALUE 100 0 0
9 TERMINATE 100 0 0
TABLE MEAN STD.DEV. RANGE RETRY FREQUENCY
CUM. %
TTIME 22.492 14.492 0
- 10.000 10
10.00
10.000 - 20.000 54
64.00
20.000 - 30.000 0
64.00
30.000 - 40.000 11
75.00
40.000 - 50.000 25
100.00
SAVEVALUE RETRY VALUE
TOT 0 2249.236

O il g o) ATl lUall & i o pad
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: GPSS sShaa) 4 ja aladiiady slSkaall g dadail)

s General Purpose Simulation System s\Staall &a ja a3 (oo Juaill 138 3
Lﬁi s38ladl Blocks < 583 Commands ,)-““9i L;J“— Adiad 3lSlaa ‘L‘} R GPSS

PSCY]
: GPSS sl
e BVARIABLE
Boolean g sill (e e IS Cajmy
e CLEAR
Transaction Jalidl (e Galdt g dilas¥) Clalaall jiay
e CONDUCT
Lot gom
o CONTINUE
g8 ey et Lelany ¢ BlSLaall JoSy
e EQU
o EXIT
GPSS i o) duls ey
e FUNCTION
s S Gy
e FVARIABLE

(Lgnss i) Fvariable § 55 oo (58 Gy
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e HALT
Queued Commands il 3 )hiiall el Y1 JS ey LSl (il gy
¢ INCLUDE
5 sl an s 3y
¢ INITIAL

Matrix isiae IS 5i Savevalue Lis 4ad i Logicswitch ihie Jsae sk 5 Jlging
Entity

¢ INTEGRATE

User Variable axaieadl juic b 4k ) ditde L JalS,

e MATRIX
(S shan IS o
e QTABLE
(L Js22) Qtable § 5 e S G
¢ REPORT
st o bl aadiin ol Ly ) Cald Lewd oy
e RESET
BSladll Clilan) jiias
e RMULT
4 gal) dlae S sV dapd) il gl 31 g5 acay
e SHOW
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Expression <Ll display u=_= 5 evaluate L

e START
3ladl lay s Termination Count slesY!) dlasl dad s
e STEP
gl (e 2ame dae &y jay 5 shady 5 shad BlSLall (5 g
e STOP
) J g Y glae e lalaie) Ci g Loy quay
e STORAGE
Storage Entity s (IS G
e TABLE
Table Entity Jsx S cam
e VARIABLE

Variable Entity sie (AS (o

GPSS will b cil s

The GPSS Block Statements

ADOPT
Assembly Set aweaill de sana yna
ADVANCE
Future Events Chain ddaiwd) &ilaay) 4as e Transaction delxie acay
ALTER
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ASSEMBLE

ASSIGN

BUFFER

CLOSE

COUNT

DEPART

DISPLACE

ENTER

EXAMINE

EXECUTE

Group 4e sena A Cplalaiall Jaayg iy

related Transactions cphi ) cplabaiall gy laiy

Transaction Parameter Jabaial alaa Jaay

Current Events Chain ddiall ¢ilaa¥) s dgs & Jalaiall guay

Glly JBa) e

Transaction Parameter Jelaidl alas & <SS count dlasd guiay

Queue Entity L sla (S Sl sisa (n Uiy

Jaliall Next Sequential Block (AUl dueleciall Qg

Storage Entity 033 OIS A& ) 3de Slaay il ) ellial

group 4e gaae 4 guae ol I el sy

492



DAL 8 Adasl g daa Tl o 58

FAVAIL
"available" "3 45" ) Facility Entity e (A8 status s oo s
FUNAVAIL
"not available" " 25k e " Jl Facility Entity dliews G3S status s e s
GATE
Transaction flow dalaiall Claws) Jaay g QIS 8y
GATHER
related Transactions (ks el Galabeia) iy
GENERATE

Future Events Chain 4diiua) ¢iaay) 4l 8 425 Transaction dexic Create s

INDEX
Transaction Parameter Jabic alaa Jaay
INTEGRATION
Off I ONn (e padiss dlly JalSS J gy
JOIN
Numeric or Transaction Group Jslis de geasa gl dpd3e de gana (A | giac gy
LEAVE
Storage Entity 0Jjse (S storage units ose Clas s g sl & i
LINK
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Userchain Entity piiue 438 (58 N dalatie & ay ) Jiy

LOGIC
Logicswitch Entity ki J gaa IS Jany
LOOP
A ta e dagil)l il 1Y AT ClE ) iy 5 ales dad e ity
MARK
Transaction Parameter Jdabsiall alas 8 aUaill delu Ao gy
MATCH
Ol MATCH lté ) 1 shay 1 adas sall Cpalalaiall iy
MSAVEVALUE
Matrix Entity 48 sias (A8 jpaial dad any
OPEN
Gl Jia) dlgiay
PLUS
plae 8 dagiill laday g PLUS et Grny )
PREEMPT
gl 48le e Jsinn oz
PRIORITY
Jalaia daliad) Jaay
QUEUE
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osib O Clisiae

READ
iy Gale o 1 Slaudl s
RELEASE
Facility Entity 4l (S 5 s
REMOVE
Numeric or Transaction Group Jslxis de gaas gl dpdae de gana (0 | guae = 30
RETURN
Facility Entity dlesdll (iS5 a
SAVAIL
" oase " oA S Al e
SAVEVALUE
Savevalue & 4us pn
SCAN
plae (8 dailll pa g (ilalaie de pane s
SEEK
Aase iy 5 bl d5e e
SEIZE

dlgos (Al of ellia)
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SELECT

SPLIT

SUNAVAIL

TABULATE

TERMINATE

TEST

TRACE

TRANSFER

UNLINK

UNTRACE

" isie e OGS Al e

Jsas 8 aaa

Jabaiall S} Jae 5 arithmetic condition (beall b 3l yia)

Active Transaction L3l Juidll Trace Indicator =i s aa

RPN [ 1| I I - Y RE BN

padinal)l Aald (SIS (e Jalaidl J )
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Lol Jalaiall Cindll g 32
WRITE

) Gile V) ad Ju )

GPSS & 5 siall alaill Lasel) ciliual)

System Numerical Attributes (SNA) available in GPSS:

o A1
dana dad Ll Jubidl Assembly Set oSl de sens
e AC1
s dad CLEAR AT 0o (Sl i gl Zilladll alail) 4ol 4o
e BVEntnum
ddss 4l Entnum = Boolean Variable Entity s ssie (IS juass da i
e C1
4iis dad RESET LAl (s (Slad) gl Ayl oUail) Aol 4o
e CAEntnum

(ond aade A 8 cplilidall cplebaial) A1 dasd (5 ) sall dan gl aadtid) A (5 gine Jau gl

dggs 48 Entnum
e CCEntnum

CEntnum e r-qs_hml\ 8 ) cplidid) cplalatiall JS alaad JPRESIV PPN ‘__;Sl\ Jsaall axe

- 5 ..“..

e CHENtnum
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. Entnum slewall aaainid) 2ald ) cplidial) Gullal) culabaidl sae dglla andiie 4008 G giae

- 5 ..”..

e CMEntnum

- Entnum slewd) assiedl Al L cpladiaal) el e sie o) andions Raldl 5 sine e

- 5 ..“..

e CTEntnum

L | ENtnum sasd) axsivall 4aE b Jalaie & 5Sa Jans s adiiose adld 3 gSall (e o sia

- .'...'..

e FEntnum

0 &= Vls 1 aai Fentnum i Jsiie Entnum slbesa) i) (1S IS 1Y) 4 gadia dlyguss

- 5 ..”..

e FCEntnum

onsall Ayl (S PREEMPT ¢ i) ) SEIZE ltial il cul yall sae Alygasil) Jad slans
danma dad  laia Entnum

e FIEntnum

1 &S FIEntnum s ¢ 8 Entnum deadd) (S QS 1) Cada 8 Enfnum sl Ayl

anadad. 0 iV

e FNEntnum
4iis dad . Entnum ) QIS adi dagm Al

e FREntnum

1000 e ¢3S Jiay . Jsmda Entnum sl (IS 4 (IS o) a3l e 6 3l Algdll dllad
Afs Ao | (e ¢ a dad) musaa e 055 385 YLGA) 1000 5 0 On ded a2 1agds £ 5

e FTEntnum
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4Liia dad dalaie Entnum el GAS 4 Ellia) o2 (o 3l o gie dlgudll llsa) (40 ) Jans 5
e FVEntnum

(R f) is s A Entnum e (S OIS 13) 1 a2 53 FVENINUM . A5 Als b Aled

damaded 0 iV
e GNEntum
damia dad | Eninum dpie 4o sans 4y e i g 5 GNENINUM A0 4o sana dlaad
e GTEntnum
dapma dad | ENtnum Olelaie de gane &y sune olaad o i GTENINUM Olelais de gane olaad
e LSEntnum

0 Y, ke Ala b alid) Jpaall (S S 13 1 a3 LSENtum ks Lilie s

e MBEntnum

i d Mg Entnum 8 die Jalaia 22513 1 2y MBEntnum .6 xie Match (é s
1 223 MBEntnum .Active Transaction kil JuxidiS Assembly Set gesill 4e gana

Laadad 0V
o MPParameter
488 g | Parameter alxall iad Ladls 4000 dalhal) sl dels 4o alea (JEBY) (1)
e MXEntnum(m,n)
Entnum & siadl)l (A0 dgaall g m Sland) A dail) ((any) dmy | 8 ghine ais dad
e M1

diis A Lalaidl "Mark Time" Jueadll (e Lails ddlhaall alaill delo sy M1 iy <d gl
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e NEntnum
daavadad | Entnum W) Jas @Al KN Galatial) sae alay  QllE J 6 alaad
e PParameter or *Parameter

4o Ll Jaliall Parameter alaal 4a8 2y *Parameter sl Pparameter .alxal) iad

4o ol s ol damia

e PR
e QEntnum
danmadad | Entnum M) [ glall HIS 6 gine dad dlaad | M) sldall Gl giss
e QAEntnum
4Ligs dad L Entnum Lsidall GAS (8 2aall (55 gl i3l Jan gl gidall (g sine Jass i
e QCEntnum
danmadad | Entnum s IS ) Jsaall Cilalass AVENF DN skl Jalall K aall)
e QMEntnum
damaa dad . Entnum sl IS a8 dlaadl) | gilall (g gina sl
e QTEntnum

Ao dad L Entnum sl GASD olaaill (55 sall e 3l dass sl il (8 oSl (00 ) dass s
e QXEntnum

A A 4y e &S A L A Gl Clia axe ae Entnum i)

e QZEntnum
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dad 4 i O &AW A Entnum sl A palaall sae | saldall g jiiall cpladall alasd

AA.\LAA

e REntnum

. Entnum o535 oS ‘_;\ oaalall cplabeially Jleain U Aalial) oAl <l gise o 3l daw Jass gia

e RNEntnum

Entnum 451 sdall 2B ¥V A ge 30 0-999 (i A sdie musaa a8 22 RNENINUM . S slie a8

e SEntnum

CHS 203 plalaially Ul &gl 3l s ke 3my SENIIUM pa8iasall ¢ 533
danadad | Entnum o534

e SAEntnum

O vie Alaaiiall ¢ Al dadd () sl e 3 o giall ey SAENINUM . pa3ied) (533 Jas g

A dad | Entnum o3

e SCEntnum
daman dad | ENINUM O3 S o il siial) ¢ 3al) lan ol IS aaal) ¢Sl plain] slans

e SEEntnum

Ao 0 wad Vg aldSy i g5 Enfnum o3l QIS IS 1)) 1 a3 SEENtnum & & o 3l

AA.\LAA

-

e SFEntnum

a0 2 Vs Akl (Lias Entnum o33l (S S 13 1 awd SFENtnum . Liae 33l

-

daasn

-

e SREntnum
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L Entnum ¢5a (IS b pasiaadl o 5a T gt Jiate I A1) e el Bllad

diia daf 4 S Ao 8L 385 L joas 0-1000 o 4l 2y ¢ 0n all e e JaS die g

e SMEntnum
dapma Lo Entnum o3l S & Jleaia) & 05 53 (ol

e STEntnum
s ded . Entnum o3l (S o s S &Sl (e ) da i

e SVEntnum

dad . 0 23Vl s dla L Entnum G\ 0813 1 a3 SVENtnum . sl s 8 ¢ 53l

-

-

e TBEntnum
difa ded | Entnum Jsasd) (S 8 aiill G5 sall e dass sidll
e TCEntnum
Lnadad | Entnum Jsxall GAS 3 45550 ) Jsoall 4 2laes
e TDEntnum
dids dad | Entnum Jsal) QIS (8 455050 Laadl Jsasd) ol (o jbaall ol iy
e TG1

Lesd 058 ) TERMINATE sl ddad g (ality (o3) aall s TG Lol olae 3 3L
Tad 0 Aad (5SS Loxie SlSUaal ele] iy START 5 b Jeiad il a5 ¢ onsa A ol

e VEntnum

didis dad | floating point 4l Akl o) leall Enfnum ssid) GilS aus s
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e WEntnum
damna dad | Entnum AW GIS A Gullall palalaiall e Ml GG slaas
e XEntnum
a5l diis ol dana dad | ENtnum Ads siae dad GIS)) dad 2lai | Savevalue b sisse dad
o XN1

A e Ll Jalaiall Jebaial) s sbay Lol Jabaidl

Ao Ao Jpacdil) aUsi Lol 5y 2lai Aa 5 all 5 S0
sldaa S

) Gaya . 22 a8y allall a (i) Galalaial) ae amy (SNA pUaill Lpoaall das) W22 30y
(s At uill (g AN JICE) an g K15 22 W8l g0 Al o2a B

o Wj
BSladll & Cllall a8 ) cCan o ramaa 220 j s
e W$Name
el N 1800 58 Name s
o W¥j

3 il ye digic sdag _E:u.“ J\A.“ré‘)%g};_}%gﬂ\m‘ &W\?ﬂueﬁ) € g zmsia e j dus
indirect addressing

e W*Name

il ye digic oda g Jaall QAN a8 ) (g gny (oA L) Jalatal) alas o) 58 Name Cus
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e W*$Name
Ll A3l el QN 85 g gmn (o) Lol Jalaial) plae o) 52 Name s
o W*Parameter
W*$Name 5 W*Name 5) W*j 0o s alasin) 40l<a) ais

:GPSS ? 4aiiual Operators Jull

A
Bssill g s A 23 ANB Y pd )
#
B A alinnll el sl A# B e
/
Bl Adaddamiani A/ B 4ad
\
B e A Jddsaall el Aai ae3 A\ B . Integer Division dsysall il
@
B = A 1 Modulo Division 4« 3L 13 A @ B .Integer Remainder gl il
B sA GGl wiA-B ook
+
BsAfsasaiA+B aes
>= ‘GFE’
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Gl 52 0 i Vs B Laae sl ol 58I A il 13 1 ami A >= B Lssban 5l (e ST

<=‘LF’
A ye 0wV B Laae sl of BT A il 13) 1 ami A <= B Lgsbon ) e i
> ‘G’
dld 5 023 Y5 B e bnae HSTA €1 1 223 A > B (e LS
<L
Ay je 0 23 ¥sB (e boae A CilS 13 1 uai A< B 0w B
= ‘E’
dly e 023 VI3 B oo bore ibae A S 1 1 i A= B L sbue
I= ‘NE’
Ay 52 02V B (e e ddlide A €13 1 23 A= B L d (ogbse 0l
& ‘AND’
A ye 0w Vsd e e B A e SO 1)) hidg 1) 1 i A & B 4dhaidl
| ‘OR’

Gy e 0 2 Vs b e LadSH B 1 A 013 1 a3 A ‘OR’ B 4kl
ealadin) (Kay o Ji8 declared Ledle) cay Al cisisl)

STORAGE s bl (ny () 3aall S o

VARIABLE 5l Leidle) cann dubiall &l jaidl) o

FVARIABLE b= i) i Floating point dailall dkaill &yt o
BVARIABLE 3t leide) ay Boolean &y sll & juiall o
MATRIX 5 e Leidle] ong i siad) o
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TABLE 5_x Widle) aay Jslaall

QTABLE 5_lx Widle] ¢y Qtables Lsihll Jgls o

alal) aiile 3 ke s FUNCTION 3k Leible) canny Jlsall o

MARK 5 ASSIGN &l Lidle) oy Transaction Parameters caldaiall alas o
TRANSFER SUB s COUNT 5 SPLIT s SELECT s READ 3

A ALY 8 GPSS BSlaall 4 ja o jais Cogs
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adil) 58 cnla Jida dis 81N o BlSlaa -]

;i&&ldtngs

SIS 18 i 8 ) s Al 747 OS a5 S canle SIS &t 1 () seniiall Jua
Al 543 canlell Jala LI e gl s SIS o) 5 g ) (3 yiiany

Ll J205 ) e 300 s csthaall (el sl 73 gai oy o sllaal

: GPSS 43y el ) (2

; GPSS World Sample File - TURNSTIL.GPS, by Gerard F. Cummings

dhkhkhkhkhkhkrhkhkhkkkhkhkhkhkhkhhhhb bk bk khkhkhkhkhkhkr bbbk khkhkhhkhkhkhkrr bk kkkhkkhkhkhhrhrkxk

* *
* Turnstile Model *
* Time is in seconds *

dhkhkhkhkhkhkrhkhkhkhkkhkhkhkhkhkhhhh bbbk khkhkhkhkhkhkr bbbk khkhkhkhhkhkhkhkrr bk hkkkhkhkhkhkhhrhrkxk

In use EQU 5 ;Mean time

Range EQU 3 ;Half range
GENERATE 7,7 ;People arrive
QUEUE Turn ;Enter queue
SEIZE Turn ;Acquire turnstile
DEPART Turn ;Depart the queue
ADVANCE In use,Range ;Use turnstile
RELEASE Turn ;Leave turnstile
TERMINATE 1 ;One spectator enters

hhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhkhr bk bk hkhk kb hkh bbbk r bbbk hkhhkhhkhhkhhkhkkkkkhhhhhrdxk*k

7 galll Jas iag

GENERATE

Jsasll ((Geadiall U ) Transactions (elaidl sy GENERATE Block <l
Al 747 U8 Q1A el vie

QUEUE
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o ol padd) gtk e Clilas) aeay DEPART il ae QUEUE il
4l Queue Entity ysthll (IS SN elld i ki 6l 5Y 5 o caldd) | glany

Turn W s GPSS
SEIZE

Jaidll (pe 1NN @ls A 3 jaas aaly latie Jelaias 4l J5330 &y SEIZE )
QL U535 (e Jalxia (5) aia I (535 Lee il Jai) 3 e a5 aa s 13 (3l
SEIZE

DEPART

Qs Jayy 4ila QI @ldy Alidd) Facility Al SEIZE didy Jelxia o) 3 sy
Jadp¥ JESY) ey o) La¥ Turn Lsibll (A8 e Glilas) seal iy DEPART
1A @l die 5 el o3l

ADVANCE

sgndl) alain) (& dalata 48 jaiy oAl SSlaall oy I sh (&S ADVANCE il
Jaoy 4l 543 SIal @l 2l Aladl s i Ley Lelad o5 08 il (LSIA) ellus)
dad juad A ged Ay ADVANCE 8 (8 dran) Ao Leadind Ll Baa  ascial)
Y (s LS Block operands <l Jale

RELEASE

o8 s (585 Cuay (SN @l ) Al £1,8) (8 Jalaiall cansy RELEASE &
SEIZE 6 & Jgaally ella g JaT Jalaiay Jais Sl

TERMINATE
SN Sl e o g e e BSLa ]l (e Jalatial) A) ) «*» TERMINATE lld daga

s3lSkacall 1l

J&!@hﬂ\wwj\zﬁu\écéJMﬁﬁﬂﬂjzﬁw\gﬂ@m\ Q\}LAJ\
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File / Open

Jha) sl Bria ) seha vie

TURNSTIL

b

Open

s BSlaall £ aY

Command / Create Simulation

JHA)
Command / START
2 1 daia) Jlsall Ggaia
300
L) 2
OK

&84 300 L3 e Jia 138 s TERMINATE @l Jalatia 300 5 e e SlSLaal) g
default Bl y &l Cale ) 5 )8 4US GPSS p s sSaall elg) xie | SI3il) @iy
Sy (Al g ptEl) 3380 8 S5 JS&y 8l ek g Turnstil.1.1 o) report file
(» Report Juia) &3 Zaud 1) 33860 (1« File / Open Jial @lld g iy o) A Lgiaalin

. Files of type <l LAY & 5aia

Lial & clipboard gl 4 5 ) Ledss Cang Leliil 5 Gals JS8) GPSS ol iSS

word processor ClelS (gaii el y (g} 4
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;@Lﬁl\ YR R

Q) el Jsaal & ge 405 2134.023 O g5 s ead) @l 3 End Time 4as8 (1
Glliy Sl Adlide gl e s,a) Bye BSa LS ) SIS dlld MR e 300
& past f 35k DEPART 5 QUEUE <l g o)) LaaY (5_alall dl sial
Ol (g Lo ) galdal) 3 HUSEY) (e ) agd o (lalaiall o) 322 1 s ADVANCE
a0 a8 Lok 1)) Turn eewedl Queue Entity sl piS & S
Cpandall e ol ) s QUEUE Turn <35 Queue Entity = g=&l)

LY goal Bl i Cage G Gl 18 53 g8 illall 8 0 plaiia)

-BlSlaall JAIa

W Ay My ending condition of the simulation 38!l 4l Als aiial
Alaill Lol Cliall (e M) lill SHOW el adiied Co g Gl (5 jlimall i)
s Lo (gl (g i s plaaiu}) Alew Ll Cua (SNA) System Numeric Attributes

Alalisia 3

Es) ¢ Al (,u_;..a.\\ el é‘ hati Yl
Command / SHOW

33U 3 status line Aal) b e OK bix) & ACT ST ) (§saia
2134.023 & 4l ol 4l o) (554 Model Window 3 sl

o1 5al8 ) Lot Qs IS a3l (e ¢ Sad) x5 uitilization JSIA o Allad
Y AL an 55 () e

Command / SHOW

689.67 4aill xy 13 OK _Ua) & FR$Turn S sl Gsnia g
all (e ¢) 3alS Ja=a g4 9 (Fractional Busy Time)

s SISl culoal I Cpsmadiall sae slay
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Command / SHOW
300 058t adsia s LS OK &3 N1 GS) lsall $ama iy
58] e guull mny nil ()
Window / Simulation Window / Facilities Window

Vorde O SIal @lad o Ladl (Lebsine JS o 33U 5€ ) el 320 3
O BaY (idle dble ) dsrdie e OIS Sl Algs B Al Ci sl (e 70% (s
¢ Sl ¥V (Ahin ye ol gla L) ) Agrine e SN Slal Al Al

Jalxia

BN} ‘U:\LQLR:\AJ\ hﬁu&\éc’é)hudm
Window / Simulation Window / Blocks

Detailed View of the Blocks Window <l géll 33811 Jaadall jlaiall axy 13a 4
) Jaall Jdas 155 301 &, debaiall oY @lliy Tt o Jlad Jelaia 2ags¥ &) el
O e WSS Jatal) jlaiall 3 oUail) e Ldaad @81 8 300 48 dalaiall o) g 8lSLaal)
S 23ad) s 385 ) i) BSLaall o) )l KN Jsaall o el
OY) isie s LS Bl 3 1y Galelaiall ) o 3T (g LSy 50 5 Al Jsaal

all sall 53l 3l |
) jlaall 3380 yroaaty il (o A0 38 g8 PR (e Leal) il BlSIaall o) ja) dumd o g V)

J4a) Expressions Window 4l

Window / Simulation Window / Expressions Window
) Label 43a 85 4 juall &) jlal) 3280 3
Number of people

Cpaadiall dae Baalde (jo LiSaws 13 N3 i3SI Expression field sobal) 4a A
s ) ) A gen JS il aas (e S 4 GPSS alss e SINE ladsy )
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S A View o bl oY) ol s caai iy WEE ymie 50 ga S

Memorize

e s slSlaal) dainy Liay Y Lealadind (Sa il <l jlal) daia (e Liay 138 g

(SR B e pladi A ) jlal) Jadag

) B3 5 SIS il Iy b 8 el cpesdial) saed Lo i Liey
i) Label Jia 854y yuall

Q Content

dad amil ) paly Memorize s View bl o5 Q$Turn S5 jLall L8 35
) Label field wedl) a8la @s NI el aie JLB'.'\}:}{\ Oy Jans gl Baalial 441G

& Memorize 5 View e baa) QT$Turn <S5 kel LA 35 Avg Wait
OK

st 1) Rl e il Al 3aS) el itlany) iaaiy Gllaiall e (Y alitd

Gsvia 45 Command / START ¥ sl s OK ~iCommand / Clear
25 il iy s 5 a5 SSLaall LI G OK a5 25,NP = 1 o sal
i al) el 835 @) V) €1y SIS @ld (i ) Al G115 @l
(sl & g (S5 Al 13) ) Cdlagncil 3385 Y ydasil

Window / Simulation Window / Facilities Window
JUA) el 3381 aaMi g (5 531 3 0 25 Ll jals slSlaall fanl
Command / START

Facilities Window
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A 553 e Yoy andal Aeadl Al 74 SN @ 320 13 Gany e W) 5,0
& s bl je ) 2l clawl (any yuadl Custom Command yeY) addied C g
A zisadll

Command / Custom

JRsY) Fliie el & In_use EQU 7 Js¥) haull 4 i) jlsall Goaica g
)y ) ) i

Range EQU 4

Lo Liad 1)l sl o) e S SHOW ) aladiis) Lol 13) Li€ay QK baroal o
s Command / SHOW _ia) &lld 2 CaS gyl aisl) aa) D il Slad lias 38
Status Al jhav 34 dadl wli gl sy OK & Range <1 ) sall (§aia

Ladl Journal Window s yal) 538U i 5 4 ) 336Ul T ine

a Command / Clear J53) ADVANCE Block waall Il s 13k 5 5l
Ul Laxie 4015 oy il 1) slslaal) s ami g Ailaa) cilabaaall aail oY) QK
caall sl gl e Y 300 S) ) sall Gs0ia Ay Command / START Us)

il Jlanl) 838 e 3 BSlaal i i i) QK A

Window / Simulation Window / Expressions Window

Memorized Expressions box Sl (3gaa 3 &N &l jlall S (g 55 Cogu
Jsb il o) s OK ia) Y13 ke S View e 5 Expression e La)
& 3Ll O Cpw ey et siall (e ) Jaws sl L) il 9o e | GY) sl ) soldall
QL Giany oy 38 138 (15 Cosllaall gl 3 Gmadiall wsen Jsad I 25 38 daral)

Ol G

5l sl elisl) Cany LS Adaiall 1) a0 o8 G DAY (o)) il sy
<y LS RESET Command e alasiuly &lld 5 4Ll cililas ) (e dglail Ja g i
Gl 2 sl ge ) Jas gid ANOVA (ol dalady oLl g o jladi 3ae 6] a Y Jalads

NIl ellusd Aahaal deasll e
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by (il AUl BlSlaa -2

Al

O duai z Al e Gl ) GldS) Gas s Cpha e (S dasey Caila Al
GoAind 4383 541 e 2 allall ey Ul (8 Y gadie Taad) (IS 1) 4361 00+£60
Al JLaSY Calldall 48 jainy o3 2 53U (a3l a5 Al sam o gllaall Qs 3] Al

e 200 JwSY slhaall i gl J sk oS daals

sl g2 2

; GPSS World Sample File - TELEPHON.GPS, by Gerard F. Cummings

dhkhkhkhkhkhkrhkhkhkkkhkhkhkhkhkhhhhb bk bk khkhkhkhkhkhkhkrhk b bk khkhkhkhkhkhkhrrr bk khkkkkhkhkhhrhrkxk

* *
* *
* Telephone System Model *
* *

dhkhkhkhkhkhkr bk bk hkkhkhkhkhkhkhhkhhkb bk bk khkhkhkhkhkhkrhk bbbk hkhkhkhkhkhkhkrr bk khkkkhkkhkhkhhrhrkxk

* Simple Telephone Simulation *
* Time Unit is one minute *
Sets STORAGE 2
Transit TABLE M1,.5,1,20 ;Transit times

GENERATE 1.667,1 ;Calls arrive
Again GATE SNF Sets,Occupied ;Try for a line

ENTER Sets ;Connect call

ADVANCE 3,1 ;Speak for 3+/-1 min

LEAVE Sets ;Free a line

TABULATE Transit ;Tabulate transit time

TERMINATE 1 ;Remove a transaction
Occupied ADVANCE 5,1 ;Wait 5 minutes

TRANSFER ,Again ;Try again

hhkhkhhkhkhkhkhkhhkhkhkhhkhhkhkhkhr bk bk hkhk kb hkh kb r bbbk hkhhkhhkhkhkhhkhhkkkkkhkhkhhhhddxk*k
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s A galll Ciua g

STORAGE

OBl cpha Bl G 2 4K daiy 5 Storage Entity Sets 03l GUES e gana

el
TABLE

sy Sl (e 3 5 )) S5 aliaa amy Eusy o e Table Transit (JSiy) Jsaal)
23 o3l I SNA dssand) Aagill (s Jeleial lgi) U 5580 AN Ll Lelis i ey
o 0] iy ) 8 4y (e Ll (3 jaianall 85l i a5 Jgani M1 " oLl

Laaadll

GENERATE
Al 100+£60 JS Al g Al ey Jalaia
GATE

e O5S Ladie (J i) Occupied @lE ) Jdaid) Ju oy GATE Block G
Al i b difiae () 5aal IS Ao gana (585 Lavie Ciany 1385 &g Lashadl)
bl sdle) g8 iy 4l g

ENTER

GATE DA e e daladall ola plasiuy) 3 Ol Glasg e 1T 5 0 s 1)
Glas g asen Gl 3] Ll (AN (A3 Bas 5 padl 13¢0 s ENTER Block s Block
¢ osx OB 130y GATE Block dMA (e Jalaia (g )9 e gransy Gl A gidia o 3R

o a3 4adlSs Ji ENTER Block & (e Jalatia

ADVANCE
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Jiey sl ADVANCE Block i Jasi (AallSall ) Jalxiall (8 o 55 50 s 8
Sl () ey Aa QllEl) & i 5 206 180460 (B_aied s

LEAVE

AT de gama Glaag aa) Jaay 1 ol LEAVE Block @i Jalaia Jsaa aie
A e b jig Jlg &) ol AT Jelaial 3 8 5ia

TABULATE

ALKl Ao Y (5l S glimall U 2alSe sk iy TABULATE Block 13
Table Transit 2 4xasl)

TERMINATE
el L) any 88l (e (Adla ) Jalzie Ji 3 TERMINATE Block <4
ADVANCE

dsla ¥ 558 Occupied &adaly aall s ADVANCE Block A (b s Jabaiall
Storage BB Q&Ekww(@‘)&ks)&gﬁﬁh)&c d‘,..a;.\\‘_gd&sj
A8 e llall Jglagy o 8 Alal cangy (3 JUEY) e ) Jia3 a5 Entity Sets

TRANSFER

4adally alaadl GATE Block  ld ) Jalatia JS Ju s TRANSFER Block —lé
S de gana (o (AT Baag e Jganll 8 Jalaiall Jglay @llia Cus Again
lay S LSl | gliay Galalaiall £V 58 AallSall Calla gy Callall () AT Jiray ()l
alzall s GATE Block <3 (& Jsrdia Gphaddl (30 JS apaa Gl 2 s 13 3 Al
Ay skl ADVANCE Block d 8 il alu n Again dedlall
GATE <l luile 26 Jalaial) g joalill 138 ey Ly & 3382 5 324 Occupied
oalild Gy s GATE Block 8 (e e Aaalill Lkl (5 530 3 5 A slaall Block
2 da () IS iadal Cailell bghd s ol LY BSlaall alad 2 IS iy
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St ol 13) (5 Al da ghad Ailia) dsan 3 Y1 e Cojlat o) sa) dead) (o (S iaY
QM Sl 8 5 el gl L) cpailall bt s oal e Rl
Gl 2xe Jia ba cplalaiadl sae 5 Occupied 23l sl ADVANCE Block

Agiale) ki Al

Uaddl Aldal Joh e dliasa Gilaglza i s s TABLE statement 5 Ll
SIS dhime ol e S Lild Clalaiall olgd) Jid 50l M1 SNA Aoy 158

Sl ¢ sl

R lsall Ggaia A5 File / Open JUS) (s baa 88 2l g5 3lSaal) o) jaY
Command / UL 38sdll G5 iy 1 2235 Open ) STELEPHON

Create Simulation

Lzl 25200 = 1 Juis) il 3ua Ay Command / START _Lis) &
Jiw 138 3 TERMINATE Block <l Jalxie 200 e 88l 80K
ealal) 8l Calal 8 AU GPSS s o g Bl Ayl e A& 200 JWS)

R Al AL 8 S0 Sy ek (o) Telephon. 1.1

;@uﬂ\ 4Bl

pi Al elgdY @ 50 4883 359,16 o) s bl L8l 2 End Time 4ed (1
Alld g i) 338 e Ay i N1 Adliie af e 5 53] @l e BSLall Bale) LakD00
) Jgh oS e Aliaia Claglaa Jany Transit ewell Table Jgaadl A glall yuaill
4B 9.5 e J81 i jriad GLSA) aline () a2 g AdallSe JLeSY Ll Laaaly )

Ol el aae Cand a8 il g 8 038 (e JIS) Gl ) il Ll llia o)
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ssllaal) Jala

aly 635 the ending condition of the simulation 3Saall Aled by Y aiiil
Expressions Al <) ) 5380 axdi Uiea sy 5l 530 Jail ¢ gd) saliil) sl
¥ System Numeric Attributes sdaill 4p0el) Claall ey ) kil Window

) SSlaall Algd ey (10 s

Window / Simulation Window / Expressions Window

Al Ay sl 3ia B Edit Expressions Window &l bl j a3 3380 ias
S ki Loy 13 AC1 <€) Expression field 4& 25 Time <8 Label field
utilization &ll=é J kil 5¥) Memorize e 5 View e baal ¢ Il o 30
daill Jy Label field Bla b5 sl Gsaia 8 (@@l e o) alS) Cailed) bgha
- sl dedll datiud Expression field <@lball 4 iy Util - 4l
A a3l b gle Canai Uen ) il g Memorize e s View e bl SR$Sets
o adlall el Jasid Label field G s ) sall §ovica i cilell b & Jady
- sl Aedll Jafiel Expression field ouladll 4 iy Avg, Call Time
lede Lomy Ua Adladl) OK bl &5 Memorize e s View e el sST$Sets
o3l Gl Qs asay (e a1 1388 5 8390 Aallad Ll Lo shadd) () (5 iy ) (e ¢3S
el 3380 3lail Jsdie pe ydiay sl 8 AT (3 aadiee

DA il g 1) 381 53 poamy il
Window / Simulation Window / Storages Window

¢ Wil LaY Storages Window Detail View o a3l 338U Jaaia jhia  Jany 12a
(Min and Max values) Llally Jdull cladall (10, 83% Liay) Lia Lo ghadll 4ullad

Lghdll e 2 50 1 5 Olgd cuilS Cli ) ellia S BlSaall B o 55 padiuadl () Al
3ol 5380 i 13) L ) il a8 L) 53801 Jins) 3 3 5l 3 sanll paii) (i) saie
D) LS AL 4 )Y s Sl 2 adll (5510 Table Window

Window / Simulation Window / Table Window
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(3 5Akal) * Transit PRI o Lild 3Sladll o2 = Ldd aal g Joan g0 4l G g
Ge) bsie (JalS S5 Jpaall g s 33U 0S8 e S OK A il
Expressions _nladll 38386 & ST SNA 2 (e 9o WS 448 2,99 s Gl
33U 4 aalds LS 438 1427 s Al sale) Slld (o3 i sie oS1sWindow
Lo 13) A€l il BaleY haa ik (a3 )y Ul o) (s Table Window Jsaal)

J4) ¢ Transactions Csleliiall aa (o) ¥ latil
Window / Simulation Window / Blocks Window

bl ale) V5,00 53 15 ax 48l s Blocks Window <l gall 338l s3a
Entry Count Jsaall aae 3 gale & QN J gan z U1 ki cagilallsa

o -5l
Loation | B o] o & 8| &
Find Continue Hatlt Step Place Remove
Loc Block Type Current Count Entry Count Petry Chain Ling Number Include File
@1 GEN GENERATE 0 216 o 12 0
o AGAIN GATE 0 762 a 13 0
LL3ENT ENTER 0 20 a 14 0
=i 4ADY ADVANCE 1 2o a 15 i}
ELEA LEAVE 0 200 a 16 i}
EBETAB TABULATE 0 200 o 17 0
@7 TER TERMINATE 0 200 a 18 0
|ﬂ|:| OCCURED ADVANCE 15 561 a 19 0
4§ 9TRA TRANSFER 0 545 a 20 i}

Figure 2—1. Blocks Window Detailed View Showing TRANSFER Block.

ADVANCE <l | slas cpdll Transaction calebaiall aae )l flis Gasy (031 L
Ladl Ade 200 i cuyyal oSl 5611 (ldlSall sale) Uiy ) S Block
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sSlaall (g Cagu Ctrl+AltH] il phaiuly Blocks Window <l sdll 338l
Oals Bae flusy (llle Coalld da 50 20 ) 15 <lld Jadl sy bshad 5ghad
sae allall Bale) 5 UBY) agile 5 A gadi da ghadll ) gany lhall () gaey (Al 5 Gl
38 53 s i ol Ao g ) 381 3 330 DA e Lgioaliia g ¢l ya) Balely a 683 Cagu )y

Model sJournal sBlocks il sacla

oo Wl lalikia Al 46l 5 Expressions Window 4l < jlal) 3380 =i sl
Active Ll Jaaiall &8, Lol 8 Ay call number 4allSall o3, ddLz)

JBa) ¢« Transaction number
Window / Simulation Window / Expressions Window

4 4y Call no =X Label field A8 Ay & jlall j a8l ga §gdia
Jis Memorize e View e bizal XN1 81 Expression field _utadl
S8 13¢] To¥1 slSlaal 3 lalidaia a5 il i i) < jlaall a jiasias 33400 JUiH
el S )seks a5 1 8] View e & Expression e baia) 4l sise 3 jle
Adlasy) clilaall jiaiy Transactions Gieidl JS (e paliil QK e bl

JBa) Main Menu A ) 838010 jad

Command / Clear

zasalll (B pa¥) Al (58 5Ll yise s Blocks Window <l gill 838l g
The s The TRANSFER Block e bl TRANSFER i s (53l
s Journal s Blocks 43381 3 4ill & ja &3 Place Icon in the Debug Toolbar

i)z s 5 himlie eliSey Cuan Expressions
Command / START

Nie (ol i 3Slaall QK bzl s 1000,NP = zosaall asl gl Jay Slsal) 5500a g
Continue 3Skaall JaSi ) el Ua any ol Ul o)) can 138 5 allall Jsaal 4 gl )
BSlaall g 555 ya IS (& D) pa Bae Aplendl o ) S CtrI+AIHC o broally élly
Al Je oSl JS caigill & jaind o g 3Sall Stop Condition <8 sill b s sl
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Journal syl 8380 3 trace messages @il Jilu ) M5 Cagu g Ty () AallSal)
Stopped & giall Jalaiall Transaction number Jalaiall o8 5 G Al s Window
zisadll & Lis )y GENERATE Block alsi <l as gy 43) Cus ¢ Transaction
lia S 13 Lay g5 o) Al e 5 e oS Jalaial) s ey g3 ) LiSad

Al 5 el A48 gie Ll

The e han) Blocks Window <l sdll 338l s asd gill L 35 i ¥ Liea
353 Ji#8) &5 The Remove Icon in the Debug Toolbar e s Transfer Block

Expressions sBlocks
. Ctrl+AIHC e baaally elld g 3lSaall o) ja) (A el

Storages Window Non- 330 J3& (e <y gyad Ay blSlaall ) )5 o

3] Detailed View
Window / Simulation Window / Storages Window
) Main Menu 4wt 1) 3380610 0 g
Edit / Entity Details
Non-Detailed View 53U Juil
D) ¢ i g 8 alia) ClldlCl gl Sl & el oY) sl
Window / Simulation Window / Table Window

OK

Gl g Lﬁ“‘:‘n i) OS"‘:‘JL;S:"“U‘.‘AL,SJ‘JSS Z oM Y) sale  Transit el Jgaall
#M\&@jﬁﬂm&ﬁ\&myuﬁq)ﬂwmx Q\JJJ;J\QA@AS,J
gle 3 oo sl
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Tual Allad (3830 8385 Jaa) ) (3o Yo sl 4 Slail € €1 L shat Uikl ) 13
U1 S5 OK & Command / Clear 53 &8 The Storages Window (e
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Jra sl lead time a8 (e ) & gandl L) disad AUty Jaad 48 581 g o) Gl (g 33l Jarg Gl SI

sl Gali (g s IS 13 Lo Gats a5 200 Baad (5 3aall ot Sla aalg g sl g Ayl

stockouts
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; GPSS World Sample File - PERIODIC.GPS, by Gerard F. Cummings

hhkhkhhkhkhkhkhkhkhkkhkhhkhhkhkhkhk bk bk khkhkhhkhkhkhhkh bk ok sk khhkhhhhhkkkkkkhhhhhhhhkkkkkkhkhkkhk

*

* Periodic Review Inventory Model

*

* Time units are in days

*

hhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkhkhk bk bk bk bk hkhkhhkhkhkhkhkhr bbbk hkhkhkhhkhhk bk hhkkkkhkhhhhhhkkkkkkkhkhx

* Definitions of non block entities

RMULT 39941
Stock STORAGE 10000 ;Warehouse can hold 10000
Stock TABLE S$Stock,100,100,20 ;Table for inventory amts
Ordergty VARIABLE Target-S$Stock ;Order quantity
Demand VARIABLE RN1@24+40 ;Daily demand
Target EQU 1000 ;Initial stock level
Reorder EQU 800 ;Reorder point

dhkhkhkhkhkhkrhkhkkhkkhkkhkhkhkhkhkhkhhh bk kkkhhkhhkhkhkhhhkkkkhkhhkhhhhhkkkkkhkkkhkkhhhhhhkkkkkkhkkhk

* The reorder process

GENERATE 5,,,,1 ;Review xact, Priority=1
TEST L S$Stock,Reorder, Skip ;Is stock < Reorderpt
ASSIGN 2,VS$0Orderqgty ;Parameter 2=Order quantity
Custwait ADVANCE 5 ;Lead time is 5 days
ENTER Stock, P2 ;Stock increases by P2
Skip TERMINATE ;Ordering xact is finished

hhkhkhhkhkhkhkhkhkhkkhkhkhkhhkhkhk bk bk bk bk hkhkhkhkhhkhkhkh bk bk bk hkhkhk bk kb bk hkhkkkkkhkhhhhhhkkkkkkkhkhx
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* The daily demand decrements quantity on hand

GENERATE 1 ;Daily demand transaction
ASSIGN 1,VS$Demand ;Parameter 1 (Pl)=daily
demand
TABULATE Stock ;Record daily stock
TEST GE S$Stock, Pl,Stockout ;Can order be filled
LEAVE Stock, P1 ;Remove demand from stock
TERMINATE 1 ;Daily timer
Stockout TERMINATE 1 ;Daily timer

ko ko k ok ko ko k ok ok ks k k ok ki ok k ok sk k ok ko sk ok ok ok ok ok ok ok ok ok ok ko k k ok ok ok ok ok ok ok ok ke ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

* Initialize the inventory

GENERATE ;701,10 ;Set initial stock
ENTER Stock, Target ;Set init stock level=target
TERMINATE ;Xact is terminated

dhkhkhkhkhkhkrhkhkhkkkhkhkhkhkhkhkhhh bk bk khkhkhkhkhkhkr bk bk kkhkhkhkhhkhhhhhkkkkkhkkkhhhhhhhkkkkkkkhkkhk

;G:UA.'\S‘ a9

RMULT

sl all A (e WiSay Bl ety A0 sdall dlae Y1 g 3153 gy 5eY) 13
GPSS 8 ANOVA ol alaaiad & (alu) (K5 3lSkaall i S5 el

STORAGE

G el 2510000 4as 41 cubel Storage Entity Stock (s dll o il (<
L S 4) Cua warchouse O3l 4ISN dadl Jiay g (galall o 33N (g e (e
Storage O aall @siae gl Gyl e a3 (b Osiaall st Fleddl
Sl Gsaall gsie 8 13 () (550l (5 e Jiad deadind s padil)

S$Stock and SNA adac alhai ddial slSaall J3A 8 gi

TABLE
=) O3 (5 ghua g )l aseadl g 9 Stock e J s
ORDERQTY
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83 53 sall ()5 3l 4aaS als Target Coagiusall 05 33l (5 sisn (A 5 Lgalla 1 Jall 43Sl

stock on hand
DEMAND

S e @ daall Agsluie C¥LISLg sy 63 () 40 0o sy el llal)
999 50 Jadl g A sdall 2350 Jsny 568 modulo arithmetic dendl) =y U
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; GPSS World Sample File - TVREPAIR.GPS, by Gerard F. Cummings

hhkhkhhkhkhkhkhkhkhkhkhkhkhhhkhhkhkhk bk ok kkhkhkhhhhhhhkkkkkhkhhkhhhhhhhkkkkhkhkkhkhhhhhhhkkk*k

* Television Maintenance Man Model *
R e e R R e R I I I I I i e I I I I I e I b e I I I I i i
* Repair of rented sets, one each week *

* Time unit is one minute *

%k k k Kk k ok ok ok ko k ok ok sk sk sk sk ok ke ke ke ok ok ok ok ke ke sk sk sk ok ke ke ke ok ok ok ok ke ks ke k ke ke ok ok ok ok ke ok ok ok ko ke ok ok ok ok ok ok ok ok

GENERATE 2400,480,,,1 ;Overhaul of a rented set
QUEUE Overhaul ;Queue for service

QUEUE Alljobs ;Collect global statistics
SEIZE Maintenance ;Obtain TV repairman
DEPART Overhaul ;Leave queue for man
DEPART Alljobs ;Collect global statistics
ADVANCE 600, 60 ;Complete job 10+/-1 hours
RELEASE Maintenance ;Free repairman

TERMINATE ;Remove one transaction

hhkhkhhkhkhkhkhkhkhkhkhkhkhhhkhkhkhkhk bk hkk kb kb hkhhkhhkhhkkkkhkhhhhhhhhkkkkkkkhhhkhhhdkkkk*k

* On the spot repairs

GENERATE 90,10,,,3 ;On-the-spot repairs
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QUEUE Spot ;Queue for spot repairs

QUEUE Alljobs ;Collect global statistics
PREEMPT Maintenance, PR ;Get the TV repairman
DEPART Spot ;Depart the 'spot' queue
DEPART Alljobs ;Collect global statistics
ADVANCE 15,5 ;Time for tuning/fuse/fault
RETURN Maintenance ;Free maintenance man
TERMINATE

Kk ok ke k ok ok k ok ok sk sk Sk ks ke ko ok ok ok ok sk ke ok sk ok ok ko k ok ok ok ok ke ke k ke ke ke k ok kb ok ke ke ke ke ok ok ok ok ok ok ok ko ke ke

* Normal repairs on customer owned sets

GENERATE 300,60,,,2 ;Normal TV Repairs

QUEUE Service ;Queue for service

QUEUE Alljobs ;Collect global statistics
PREEMPT Maintenance, PR ;Preempt maintenance man
DEPART Service ;Depart the 'service' queue
DEPART Alljobs ;Collect global statistics
ADVANCE 120,30 ;Normal service time

RETURN Maintenance ;Release the man

TERMINATE

Ahhkhkhkrhkh bbbk hkhkhr bk bk bk rhk bbbk dr b hhkhkhkhkhkhhhhkkkhhhkkkkhhkkkkhhhkkhkkkhhkhkxk
GENERATE 480 ;One xact each 8 hr. day
TERMINATE 1

* Day counter

Kk ok ko ko ko ko k ok ok sk sk sk sk ke ko ke ok ok ok ok ok ke sk sk sk sk ke ke ke ok ok ok ok ke ks ke ke ok ok ok ok ok kb ok ke ok ok ok ok ok ok ok ok ok ok ok

* Tables of queue statistics

Overhaul QTABLE Overhaul,10,10,20
Spot QTABLE Spot,10,10,20

Service QTABLE Service,10,10,20
Alljobs QTABLE Alljobs,10,10,20

Kk ok ke k ok ok ok ok ok ok ok ok sk sk sk sk ke ke ke ke ok ok ok ok ke ke sk sk sk sk ke ke ke ok ok ok ok ke ks ke ko ke ok ok ok kb ok ke ok ok ok ok ok ok ok ok ok ok ok

7z galll Jes iag
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b ) 1 b Al Ay s Ailpa ) gliad A A5 ea) Vstiey (pall s pplalaiall
iy g sl) JB) and cilaSlal) oda 3Bl () S a3l B2a s Aeli 40 JS Lo siall
A
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Jsaall an) Hlial el 35 o) 51 Jsaa U9 Simulation Window / Table Window
ek 53 ) all §s0ia e Service sl Spot s Alljobs sl Overhaul «canlia)

V) 5 Jamall 1agn Joad il gl < painn) 1) S22 lsa I Aala b peabeail) Jale o) _alUall (g

O30 eSS S 0
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Bl g3 (A asadl) Al BlSlaa -5

:aJSJHd‘EﬁQJG

Y Alenll Gandll iy wi lgie S ccllaal) (e Axliie o sk e Aakad sl
3 15% ) Lagie JS £ Lia3 ZHAN 5 4000 Giialaall Lgapioald dlagd adadl) (10 20% (I S
285 Al 65 Lgmpinal dbaall @il (10 60% (5 e Leaninall sl @il (10 5%

o2l Lgia a3 Sl dleal) (e dadlas Bale) () #Us3 4800 40% 5 « scrapped

b oY) Aleall a3l ol a5 A8 30 JS Do glall (B o Baas dakad delia
;A Jsaall

Time For First Process
Frequency .05.13.16 .22 .29 .15
Process time (mins) 10 14 21 32 38 45

54883 24 Lo siay xmb w355 4) A Aglaall (e 5 318 1546 (5 i Al dleal)

¢§GJ4WéJLgALJt;QE

AL Ak 100 J sl cililee Sla -]

A yall adall 3 5 IS w5V el e 2

@bl ga e

; GPSS World Sample File - QCONTROL.GPS, by Gerard F. Cummings

Kk ok ko k ok ke ko ok ok ok ok sk sk sk sk ke ko ke ok ok ok ok ok ok sk sk sk sk ke ke k ok ok ok ok ke ks ke k ke ke ok ok ok ok ke ok ok ok k ke ok ok ok ok ok ok ok ok ok

* *
* Quality Control Program *
* Time units are in minutes *

Kk ok ke k ok ok ok ko k ok ok sk sk sk sk ke ko ke ok ok ok ok ok ke sk sk sk ok ke ke ke ok ok ok ok ke ks ko k ok ok ok ok ok ok ke ok ok ok k ke ok ok ok ok ok ok ok ok ok

RMULT 93211
* Definitions

Transit TABLE M1,100,100,20 ;Transit Time
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Process FUNCTION

0,0/.05,10/.18,14/.34,21/.56,32/.85,38/1.0,45

RN1, D7

hhkhkhhkhkhkhkhkhkhkhkkhkhhhhkhhkhkhkhkhkkkkhhkhhhhhhhkkkkkkhhkhhhhhhkhkkkkhkhkkhkhhkhhhdkkkk*k

GENERATE
ASSIGN
Stagel SEIZE
ADVANCE
RELEASE
ADVANCE
TRANSFER

(Exponential (1,0,30))

1,FNSProcess
Machinel

Pl

Machinel

2

.200, ,Reworkl

;Process time in P1

;Process 1

; Inspection

;20% Need rework

k ko ko k ok ok ok ko ok ok ok sk sk sk sk Sk ke ko ok ok ok ok ok ke sk sk sk sk ke ko k ok ok ok sk ks ke ko ke ok ok ok ok ke ok ke ko ok ok ok ok ok ok ok ok ok

Stagez SEIZE
ADVANCE
RELEASE
ADVANCE
TRANSFER

Machine?2

15,6

Machine?2

2

.150, ,Rework2

;Process 2

; Inspection

;15% Need rework

hhkhkhhkhkhkhk bk hkhkhkhhhhkhkhkhkhk bk hkkhkhhkhhkhhkhhhhkkkkkhhhhhhhhkkkkkhkhkkhkhhkhhhdkkkk*k

Stage3 SEIZE
ADVANCE
RELEASE
ADVANCE
TRANSFER
TABULATE
TERMINATE

Machine3

(Normal (1,24,4))
Machine3

2

.050, ,Rework3
Transit

1

;Process 3

; Inspection 3
;5% need rework

;Record transit time

hhkhkhhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhk bk bk khkhhkhhkhhkhhhhkkkkkhhhhhhhhkkkkkhkhkkhkhhkhhhdkkkk*k

Reworkl TRANSFER
TERMINATE
Rework? TRANSFER
TERMINATE
Rework3 TRANSFER
TERMINATE
RMULT

.400,,Stagel

.400,,Stage2

.400,,Stage3

: migadll Cuay

355 s Luild slSlaall cul 1 S5 ¢l jaY dalall die | ] a8 40 sdiall Al Y Al g 31 55 el
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TABLE

2l sy ) S zaall i) aesy S gw Table Transit  (JSEY) Jgaal)

FUNCTION

10, 14, 21, (Osesll Jassl) (30 1) del) Jlaa3 PROCESS sbossall GPSS 43l 4l
< GPSS Functions Js 2 48 Laay slasall cVlaiay) w32, 38, 45

(w2l Cumulative Distribution  Functions — (<SIAll ajsill dly alasia)
oylaay!

GENERATE

Al ol a1 a5l et | ) a5t daws sial) 8 3880 30 JS B i piuad
.GPSS

ASSIGN

Jal=iall parameter number 1 JsY) delal) 8 aua s Jandl A5 Als jall il (40

Transaction
SEIZE
Machinel !l Facility Entity dlguil) GilS i ) ollici dads o)) 5) Jaall
ADVANCE

parameter 1 Js¥) Jalall & 53l el laiey Algade Machinel Aibsl) 35
Ak 1l Jiaal) Jalaial

RELEASE
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1) hiiall Jdalatelly Ldid) Maie (Say Sl Machinel <l 4k sl Jiedd) Jalaial)

S,
ADVANCE
wasidll 5y Say ADVANCE Block Al
TRANSFER

) ol plaaial (3 20% (S gde S JEa Gsw TRANSFER Block
= 80% J . Stagel o il dakill J3é Jia 1 . Reworkl el lll
A6l Al el | g ety HAY) Cplalaiall

SEIZE
Machine2 slewdl Facility Entity Abendl) jhain o cllahy (anill e e g2l Jalaiall
ADVANCE

stage 2 408l Al jall ) Ssy ADVANCE Block <l
RELEASE

13 lainal) Jelaialy Lells) Sivie ¢Sy A5 Machine2 < s 4 sll Glall Jalatal

A
ADVANCE
=il 5e 3 Slay ADVANCE Block <l

TRANSFER
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S i aleaiall e 15% A sde 5 sy Casw TRANSFER Block
e 85% V. Stage2 (e Axilll dakidll Jid Jig 13 Rework2 el lll
AEl Al pall ) g patony JAY) Galalaiall

SEIZE

Machine3 slewal) Facility Entity 4gudll jlin o) cllahy asdll e e o3 Jalaiall

ADVANCE

g O30 Guriaall gl stage 3 4l dls yall e ) (Slay ADVANCE Block Al
Lyl

Dty

RELEASE

13) latiall Jalatially Ledled] Maie Ky Jlly Machine3 & b ddida il Jiaadl Jalaial)

)
ADVANCE
waxdl ey Sy ADVANCE Block <l
TRANSFER

il Glelaidl (e 5% Asde (S8 Uiy Gisw TRANSFER Block <l
e 95% )| stage 3 e Aa3ll) dakadl Ji8 Jig 1 Rework3 el Al
ALK Ll | gliay AY) alelaial

TABULATE
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Jsaally Galall s Sz ol ) JSY) ey Cismy TABULATE Block s
A SE la jaeS i g (g bl a8 LG Jglaal) 5SS ¢ Transit el

TERMINATE

O 22 3L Wiy el dlae (alh o Jalzidll ¢ TERMINATE Block s
START 3,ke (4« (operand A) A Jalall & adad dlae aladinly dlaiSal) adadll

.Statement
TRANSFER

ey ) 3 40% Jeciad 4l (i VsV Aa all b odaill s (Rakd) Jalaie Qi Laxic
gt slag adad oy 1385 151 sl Y

TERMINATE

A ey 1y ALl ol slae (alil) (550 SSaall e agiled) 2y GAY) Calalaial

.28l scrapping
TRANSFER

Gl 13 I s AnBl Als )l 8 adadll asd (Rakad) Jaleie Jid Leie
i oy Al dda pall Sy o) (2 40% Jwis) 4 58 TRANSFER Block
Lol alay dxlad

TERMINATE

A ey 1y ALl ol slae (alil) (550 SISl e agiled) 2y gAY Calalaial

.28l scrapping

TRANSFER
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ol S O 8 40% Jciag 4l (8 ZAIED Als el 6 alail) (A Jalaie (ks Laic
Leantioi alay Aaad ey 134 5 A0 Als al)

TERMINATE

A ey 1y ALl ol slae (alil) (550 SSaall e agiled) 2y AT Calalaial

.&=8) scrapping

dlec Aoy Transit Table JE8) Jsas oyl s olial 3o 8 aliie 23 gail)
S aial Agdee Jiay i JS z3saill o) Jal 4330 aa 5y 430 223 Process Function
C¥Lain) Ll 35ha S S a el iy aial (Jal e aa) i Aak Sy Jalae
Rework?2 sl Rework1 3 e yall Gl sill aad ) Jalaiiall sy Ml 020 3 il g (b
a3 Yy A O (B 60% Jia) L leaiai el adaill V) e Rework3

B AY) Lgisha

s3lSkacall 1l

Jisi el Gsia ges File / Open U5 Gt N sMU 3
Command / b sSaall Gl sy &5 ey Open e bani sQCONTROL
21 du sl Gsoia 8 Command / START _Uss &5 Create Simulation
OK bis) &5 100

TERMINATE Block <& Transactions Jalaia 100 Jaxy Laie blSlaall i
QC()ntrol,].l alall é\ L“QJLJM A8 i Mixall€ ALK dxtina 42kd 100 Jia Jaa 4
ﬁ)ﬂ\ﬁﬂb@@@d&@\%ﬁﬂ\ [ .

;G_u‘u.m PR R

o ol 3382 4153.8 Gurind 43 55 bl ) 3 End Time sl o)) 0
Ayl mkivs Block entry counts <l sill Jsaa alasd e Axkad 100 JWSY 4els 69
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Rework3 5 Rework2 s Reworkl <l gall Jsaal SH asall 4 g8 jal) adadl) 2o
a4 5 A Al el 5 it Ak 14 5 1Y) Al al) s bt Bakd 20 s o
035 Andd (114743) 21 Lo AL3L Aakad 40 JSy 130 AN Al yall 3 ilizd

-BlSlanal) Jala

s st sl gobeall oEl Laie Al ) slSlaal) Al Alls CadSidl
System Numeric adaill 4]l cliall s ) il SHOW Command
sty Command / SHOW _liail slSlaall 4led () e Wl Yl Attributes
e M O i Status Line Aadl jlau 3 OK bial o8 ACT ST ) 5ol (3 500a
*s Command / SHOW _uadl Gl 58l 8 slSlaa) 43l (e ) L ghse )
il il sae g (22) Aaill 038 ¢« OK bl &i NSReworkl iSi ) sall (35000

SV syl 8 clia

AL (e gus )1 301 53 jamy 2Ll
Window / Simulation Window / Facilities Window

al) S e aa g 4l g Jaa Adle Machinel adlzd o) Jaaly  OSbeadll 3380 o2

(Gl 5 Dy c o @) =

Jsdiadl juaadl 128 Jesy TSN Sl Hie Machinel e Jédl) Jaza Qi | gan 3 ylaiiall
Ay Lee HiS) s

Jialyag) kil (JLSY) 4aa )Y 5SSz 2 s Table Transit Jsaal
Window / Simulation Window / Table Window

Lo BSaall b aal g Jsan 2 g 43) Cua L Transit 4alS i ) Gaua
OK e

OY) 4883 800 (e S A8 wdadl) amy o WY AR 321 S elgdY) (e B sie ) p& g0

i) il slaall 03 Linand i gus ) gl 3380 €adall (ol (91l
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Window / Simulation Window / Blocks Window

o SSaal) (g jlai Cags . ASSIGN 8 8 Machine] il 4alad 3() an 8 43 JaaY
Al an Lgand g ol jlaal) 8380 iy fast) e g 1) 38 53 oamy DA (e Lada Ll g 3yaa
5L i g BlSlaall lad) aaLis ST s gide Q) gal) 3380 Gl LeilaaDle 3 e i Al

il SlSlaal) (g ya Lai s jUiaall agil) oy chaaliial il

Window / Simulation Window / Expressions Window

Gl il AR A5 Reworkl iS) el Aa g < jlall jad Gstia B
¢ 5 O BaY Lpasiai sl il ) Andad oS (5 yi o s 330U 20L& Levic N$Reworkl
ay aoiall) Bale) M) plil 3 Memorize e s View e baal iy coge Lgia
b Alal) Al Jasind ) sall 3avia g il jluall a3 38U L3 A AL dalladl
NSRework2 - adlall dail) Jagul il Als 35 Rework2 4y ol &la
= el Ja GilallS cl jlad) 3380 8 AN AL Aadiaal) aey priail) sale) ) kil | sl
1 Memorize 5 View e baal & N$Rework3 - _usill; Rework3
LIl lalaial) 2aLE Cogus ) sall 3380 6 Lo (LI ol cioaliie (po LiSasus

Rework3 s Rework2 sRework] <l sl clslall

Part S el Dls s j)sall Gaia b calil) Jalaiall dadadl) o8, )kl
OK & Memorize 5 View bl XN1 oSl <l jall A i s number

A At ) AE) e Adlaal) Gliladl jiaiy cpldeidl JS e (alad
i s Clear o34 il Y Y jiai o Part no. 4edll . OK s Command / Clear
Command U e el Cuny uailly (il 5080 & BSLaal) et 3 jmas i

OK £50=1dx5/START

felillan e (ST el 5 call 8l 5380 s

g v BSLaal) (a5 Lied (Ji ol adaill alas Gl calaa LS pulel) 3386 Jas) oY)
ks gl 338l b 5 (Ctrl+Alt+HH) Halt slSlaall cad gl | 353 s el 3 dadadl Jid
Qe e 3l jdie s b paidall 3aaliall I Jsa3 S View / Entity Details
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b 8 Place o davdal & (4] juady) | lide maasd 4gle haxual s Rework e
alaia Jid 2ie 3lSlaall i giin | (CtrlHAIHC) Ao daally slSlad) jain) il 5aY)
OV O e (CtrlHAlt+H]) Lo boialy 3 sk 5 had slSladll (5 ja) oY) Rework] 2ie

felilaadl (325 A Bl o dladly 73 saill e 4 jaill &8
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scalla dJads, G JAS alii 3lslas -6

Al o

b dwSy dang 600 e Cmag ¢ order point lb Adadi 4y ASaT o A5 HUas
3225 700 AdsY) 053l S 335500 (=« economic order quantity Alais)
O lead time 2380 (3o ) (gl Ao jsadang 63 N 40 Jaddl B e gl Gl

A5 gl dua g il

e32 100 2l (53l ollai Sla
Aladl) Ay sl Claaall 5 O 5 38all @355 e

sl g2 e

; GPSS Wrld Sanple File - ORDERPNT. GPS, by Gerard F. Cunmi ngs

EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEREEREEREEEEEEEEEEEEREREEESEESEESEEEEES

* *
* Order Point |nventory System *
* *

EEEEEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEEEEEREEEEREEEEEEEEEEEEREREEEESESEEEES

* lnitialize and define

I NI TI AL X$ECQ 500 ; Economi ¢ order qty.
I NI TI AL X$Poi nt, 600 ; Order point
I NI TI AL X$St ock, 700 :Set initial stock=700
I nventory TABLE X$St ock, 0, 50, 20 : Tabl e of stock |evels
Sal es TABLE P$Denand, 38, 2,20 ;Table of sales levels
Var 2 VARI ABLE  RN1@4+40
khkkhkkhkhhkhkkkkhkkhhhhkhkkhkhdhhhkhkhddhhkhhkddhhohhkdddhhrhkdddhhrhddddhhxdhdddhrxhkdddhxx*x*k
GENERATE ,,,1
Agai n TEST L X$St ock, X$Poi nt ; Order placed on successf ul
t est
ADVANCE 5 Lead tine = 1 week
SAVEVALUE St ock+, X$EOQ : Econoni ¢ order
TRANSFER |, Again ; Cycl e transaction again
Kk kk ok kkkkkk kK k ok khkkkkkhkkkkkk kK k kK kkkkk kA k ok khkhkkkhkkkkkk kK kk kK k ok
GENERATE 1 ; Dai |y demand xact
ASS| GN Demand, V$Var 2 ; Assign daily demand
TABULATE | nventory ; Record inventory

TEST GE X$St ock, P$Denmand ; Make sure order can be filled

551



SAVEVALUE St ock-, P$Demand ; Remove demand from stock

SAVEVALUE Sol d, P$Denmand ; X$Sol d=Dai | y denand
TABULATE Sal es ; Record daily sales
TERM NATE 1 ;Daily timer

RR R S I bk kO I S R R R R O S O R Rk I O S kR

a5t sAl5 3k Jalxie Ay J5Y) GENERATE i s al 522 & (i je g sl
Omby JLaa) Qs Alls b Jaall HUSTL 4% alies caey delaid) 13 ) salely
Laie (5 3l (5 giue Allay iy 1a JUAY) QB | Again « » refuse mode TEST
BT Jalatiall (b llall ddads a3l (5 e (05K Laie allall Al il (5SS
el iy 5 o 5aal) ) qallall Caumys i 5 ki ADVANCE ls 1) e
Al Ak e JB (5 Al (5 siee (58 Laie Ul

G Al il i iy Aesdl cplabaid) Ay 8 GENERATE s
Qll gl (d ) Lia) QlE S dkls) @liSay | TEST AU ) Adgas sy alla (§u8a% UiSaa
s alill e ) 8 oLl 13 DEPART 5 QUEUE

s\Slaall ¢) jal

J\:\MJ\J;J\éjalm‘;ijFﬂe/Open‘)Uijgg‘)\:xu\ﬁﬂﬂﬁ;'&\&@\éﬁé}
& e DR e LI auy il BSaall T gl U8 Open  SJORDERPNT
R ¢ 15385 ) g sl adaians s SUSLaal) (31 Cany 138 8 (81 3 gl

U35 Command / Create Simulation
Window / Simulation Window / Plot Window

r Sl JSEl) 8 Gase b LeS il slaall Jaal il gusyl1 0 a8 3380
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Edit Plot Window

Demand ¢ [nventany 100000000
0.000000 E*:II:I.EIEIEIEIEIEI

laglaall Jaal :Aaadle ) el G e (53l (5 5ty (o5l QB a5 Cose
dc sane Ja3l &5 Memorize & Plot e bl ( Enter gl Jlo bacai of o5
Inventory Level - 335 gall dall Ja el Dl 3 clgansy 253 Al 458N L0
Lo s Plot ol Lz 5 X$Stock = 5apm sl dedll Jy el 25 i
i) 5 Slal oL anliall Al Lelany (S5 au 330 &, OK & Memorize
OK &3 100 = 1 Juis) sl Gs2ia b5 Command / START

LS Orderpnt.1.1 <aladl ) s obaadl 5 8l (iS5 050 100 e 20 BSLall ¢35
IS BSlaall L ) gadis aasyl) 8380 Ll 338U & (12 yay
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& Orderpnt.1:2 - PLOTS

Demand { Inventory

20 60 80

Daily Demand — Inventory Level —

Cila gan ) 3380

;G_u‘u.m PR R

Rk 0358l (5 glue O LA Cus maaly (3 el Ui Capeal O sl (e 152y
5235300 0o =ity ol o A (5 sl O Ga Rl A 0558l Jsan

-BlSlaall JAIa

SHOW ¥ axaiedl gl 3l Liaie algi il slSlaall 4les Al (Y1 (il
il sl Bsvia s Command / SHOW Os3aal) (s sie Jawgia il
OK & TBS$Inventory

612 die s aall  dda o pall Jlall sl (i 585 05 el (5 sluse Jas sl (s 120
Cr ATl alai 3 ANl (amy sty Jlall (amy b 68wk Lay ) a8 je L |y
Sadl)

Joo> 330 ] aY Lealinius WY agul) 330 s Yl o g )l Gany I haii]
Window / Simulation Window / Table _Ua] Inventory Table 33l
o2 OK Ao bia) sall 3 500a Jd32sa s« [Inventory Table o) Ly Window
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G gl G Al sstue madsi m Jsaall 1 [nventory Table Jsas 3380
DB (g AT Al daimy Ll

Jsaall 386 Js#) OK &5 100,NP €I ) sall 3s0ia 35 Command / START
o) Ba Window / Simulation Window / Blocks Window <l sl 838l sl
i) ¢ 3ally el sale) bl ki eV e 5all 8 deladdd) Jas Jap z35adll 1
33U A Claay) Bal¥ g )a) 3 e Bl ja) A gl Glawadl )l alalatie 3l
. OK & 50NP «iSi sl saua b5 Command / START Lua) .l sdl)
Y2 400 ) A5V 055505 600 (e Yo 300 ) allal) ddais Jah plaill 8 Lak il
& Clear Off <iSi ) pall §gaia 85 Command / Custom s ¢ 700 ¢
Savevalue 4k siaall adll JS a4} LS gullxidl JS i CLEAR <Y) .OK
Cany L ya (o ga g Al gisal) pill MY sl e Sy slilas Off Jaladl alasiuly oSl
Gl lsall Bsvia 4y Command / Custom LUl Ak gisall aill 3 sl agl)
INITIAL Si §saiall (i 8 &5 Enter bl & INITIAL X$Point,300
Oy amll ) lul 500 dhie 3 4y gl 48N s &l L OK &3 X$Stock,400
o sl 8380 5S¢l ans 1) jia CLEAR oY) .l il 3385 Ja) Y i calSlaall (5 yad
Ciaala 13 & jaa zlin3 OK & 100,NP iS5 Command / START siStaall fadf 5
Window / 3 Inventory Jsaadl (S (e e Juas 1 5 stockout (553
OK & Simulation Window / Table Window

0 e ) Lladl ) S0 48 Y el g 38 glaca o) a8 5] ey o) (50l o) LaaY
Loyl Aall Jlowy () o3 0 gandl (3 Ladly A gadia (5585 4 ) Sl ladll aal) £l A2 L8
dif Gl Z3gaill e s Guad 1aa g 329.1 L g 0 3aal) (5 ghue Jans gia o) 2aLiS
) gl Aaaly Al & uadgall Gu L ) 0p o o) g N 238 (e aS
Gllbasy) (e starting conditions sadl s (o palddll g WS Gy e

. ANOVA e e EaY 438 53 g RESET e/ alasinly olls 5 4l
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A g A<l) adad aiualt ol BlSlas -7

Al i o

Cleld) Lt a5l and 3 daad ) Clels deliay oy @l i) 4S50 8 aoiaill aud
paa 00 ) sall Lealhy Al sl el 338l e 8 A A ddaud AN S
AUl Al daey llal)

Order Size 6 12 18 24 30 36 48
Frequency .10 .25 .30 .15 .12 .05 .03

6 120 b IS Al e Ll £ 550 4382 15 GULY Jpay G el Lo sia
& Al bl @iy aieaill and Gl 8 Lad 4 ) el JSI 0155 10 ) ALl
4883 455 Avas 560 pany Cle sena

A e glaall i SAS i) BLis e ol 5 Sla

Raaxil aud 3 5 latiall LAY sae aws gia -1
a5t US e pall Ayl cle L) S -2

<kl transit times 40EEY) B Y1 0358 -3

@bl ga e

; GPSS World Sample File - MANUFACT.GPS, by Gerard F. Cummings

hhkkhhkhhkhkhhkhhkhkhkhhkdhhkhkhkdkhhbhhbh bbbk hkhkhkbhr kb drhkhkhkhhkh kb dkhkdkhrh bk h bk kb hkhhkdkxkxik
* Manufacturing Company

*
hhkkhhkkhhkhkhhkhhkhkhkhhkhhkhkhkdkhhbhhbhhkhk bk hkhkhkhkhr kb drhk kb hhkh bk rkdkhkdkdrh bk hk bk hkhkhkdkhkdhrkrik
*

* Time Unit is one hour

*

Sizeorder FUNCTION RN1, D7 ;Order size
.10,6/.35,12/.65,18/.80,24/.92,30/.97,36/1.0,48

Transit TABLE M1,.015,.015,20 ;Transit time

556



Number TABLE X1,100,100,20 ;No. packed each day

Ptime VARIABLE .0028#P1+0.0334 ;Packing time
Amount EQU 1000 ;Initial stock amount
Stock STORAGE 4000 ;Warehouse holds

;4000 units

hhkhkhkhkhkhkr bk bk khkkhkhkhkhkhkhhhh bbbk hkhkhkhkhkhkhkr bbbk khkhkhhkhhkhhhkkkkkkhhhhhhhkkkkkkkhkkhx

GENERATE (Exponential (1,0,0.25)) ;Order arrives

ASSIGN 1,1,Sizeorder ;Pl=order size

TEST GE S$Stock, P1l, Stockout ;Is stock sufficient?
LEAVE Stock, P1 ;Remove Pl from stock
QUEUE Packing

SEIZE Machine ;Get a machine

DEPART Packing

ADVANCE V$Ptime ;Packing time

RELEASE Machine ;Free the machine
SAVEVALUE 1+,P1 ;Accumulate no. packed
TABULATE Transit ;Record transit time
TERMINATE

Stockout TERMINATE

hhkhkhhkhkhkhkhkhkhkkhkhkhkhhkhkhk bk bk bk hkhkhkhkhk kb bk h bk bk bk hkhk kb kb hkhkhkhkhkhkkkhkhhhhhhkkkkkkkhkhx

GENERATE 0.75,0.08334,1 ;Xact every 40+/-5 mins
ENTER Stock, 60 ;Make 60, Stock
* increased by 60

Stockad TERMINATE
hhkhhkhhkhkhhkhhkhkhkhhkhhkhkhdkhkhkhhrhhkhkhkhkhkhk kb hr kb drhk bk hhkh bk hkhkdkdrh bk h bk hkhkhkdkhkdkxkr*k
GENERATE 8 ;Xact every day
TABULATE Number

SAVEVALUE 1,0
TERMINATE 1

Kk ok ko k ok ko ko k ok ok ks ko ke k ke ke ok ok ok ok ke ke sk sk k k sk ke k ok ok ok ok sk sk ko ke ok ok ok ok ok ok ke ok ko k ok ok ok ok ok ok ok ok ok ok ok k ok ke

GENERATE , 001,10 ;Initial stock xact
ENTER Stock, Amount ;Set initial stock
TERMINATE

hhkhkhhkhkhkhkhkhkhkkhkhkhkhkhkhk bk bk bk bk bk hkhkhkhkhkhkhkhkh bk bk bk sk hkhkhk bk hkhkhkdhkkkkkhkhhhhhhkkkkkkkhkhk

a5 Storage s variable 5 function CES) Cay 3 any o) jaf sae 8 alie 23 54l
Olalaiiall 5 ccildlall | sbiay 3 saill (o W) ¢ jal) (3 Galalaiall 23 s5aill e o) Jal a0 )]

s ol (B Cplalaiall oy goaa) ) dged ) Aol 60 (10 e gana | shnmy U o 5all 8
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oY el 8 delaitad) g el IS BlSaall (o) 1 538 00 5 dae sal) Clagall | ) gany N
33351000 ) 05 3 G5 sise Jeion 350l (e

ssinall 25 ¢ SEStock wiall die il ssiue Cleludl el Glaa g (uli
5 OsAal e 3l S LEAVE axaiws 13 5 Stock osyaall S 4 Jal
4aluse | stockouts seie Osde & skl ye cllhll 4l Cansi ST ENTER
- Jeia S$Stock = diaall (5334l (5 5ie 3an 5 4000 I (S5 Aaliall glad) o 333
Zasall Ga 5a¥) g 5all 3 Lle Apbiadl 15 Jalatie Ao 5 3USLaall 4l die 32n 5 1000
BSlaall 3 & aty g sl O sSes Jalaiall 128
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; GPSS World Sample File - SUPERMRK.GPS, by Gerard F. Cummings

hhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhkh bbbk bk bk hkhkhkhkhk kb bk h bk bk bk hkhk kb kb hkhkdhkkkkkhhkhhhhhkkkkkkkhkhx
*
*

*
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* Supermarket Simulation Model

* Time Unit = 1/10 Of a Second

*
hhkhkhhkhkhkhkhkhkhkkhkhkhkhhkhkhk bk bk bk bk khkh kb hk bbbk sk hkhkhk bk kb bk dkkkkkkhhhhhhkkkkkkkkhx

*

RMULT 1187
First EQU 2
Last EQU 18
Qty VARIABLE (RN1@96+5)
Finance VARIABLE (RN1@3+1) #50+200
Transit TABLE M1,10000,10000,7 ;Time in system
Items TABLE PS$SQuantity,10,10,10 ;No. of items bought
Shoppers TABLE X$Customers,100,50,12 ;No. of shoppers
Baskt STORAGE 70
Cart STORAGE 650
Park STORAGE 650
Checkout VARIABLE (P$Quantity) #20+P$SPayment
Tshop VARIABLE PSQuantity#100
INITIAL X$Customers, 0

hhkhkhhkhkhkhkhkhkhkhkhkhkhkhhkhhk bk bk bk bk hkhkhhkhkhkhkhkhk bbbk hkhk kb hkhhkhhkhhkkkkkhkhhhhhhkkkkkkkhkkhk

*

Beg TRANSFER Both, ,Lost ;Tries to park or leaves
ENTER Park ;Park in parking lot
ADVANCE 600 ;Time to walk from car
SAVEVALUE Customers+,1 ;One more customer
ASSIGN Quantity,Vs$Qty ;Param quantity = No.

; ltems bought

ASSIGN Payment,VS$SFinance ;Param payment = Method
;  payment

TEST LE PSQuantity,10,Qcart ;Items >10 Get cart

GATE SNF Baskt,Qcart ;Check basket available

QUEUE Basket ;Queue for a basket

ENTER Baskt ;Get a basket

DEPART Basket ; Leave queue

ASSIGN Carrier,Baskt ; Param carrier

; assigned baskt

TRANSFER , Shop ;Proceed to shop

hhkhkhhkhkhkhkhkhkhkkhkhkhkhkhk kbbb bk bk bk hkhkhkhkhkhk bk hk bk hk bk hkhkhk bk hkhhkhhkkkkkhhhhhhkkkkkkkhkhx

*

Qcart QUEUE Carts ;Queue for a cart
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ENTER Cart ;Get a cart

DEPART Carts ;Depart carts queue
ASSIGN Carrier,Cart ;Param carrier assigned
cart
Shop ADVANCE V$Tshop ; Shopping time elapses
TEST LE PSQuantity, 10, Norm ;Items < 10 go to express
COUNT L Where,First,Last,1,Q ;Any empty checkouts?
TEST E PSWhere, 0, Norm ; Some empty checkouts?
QUEUE Xpress ;Queue at express
SEIZE Xpres ;Get express checkout
DEPART Xpress ;Depart express queue
ADVANCE V$Checkout ;Checkout time
RELEASE Xpres ;Free express checkout
LEAVE PS$Carrier ;Leave the basket
TRANSFER ,Fin

hhkhkhkhkhkhkhkhkhkhkkhkhkhkhhkhk bk bk bk bk bk hkhkhkhkhk kb bk r bk bk bk hkhk kb kb hkhkhkhkhkkkkhkhhhhhhkkkkkkkkhk

*

Norm SELECT MIN Minque, First,Last,,Q ;Find minimum queue
QUEUE PSMingque ;Join the min queue
SEIZE P$Mingque ;Get the checkout
DEPART PSMingque ;Depart the queue
ADVANCE V$Checkout ;Checkout time
RELEASE P$Mingque ;Free the checkout
LEAVE PS$Carrier ;Leave the cart

Fin TABULATE Transit ;Record transit time
TABULATE Items ;Record items bought
SAVEVALUE Customers—,1 ;One customer leaves
ADVANCE 600 ;Walk to the car
LEAVE Park ;Leave the car park
TERMINATE

Lost TERMINATE ;One customer lost

hhkhkhhkhkhkhkhkhkhkkhkhkhkhhkhkhk bk bk bk bk hkhkhkhkhk kb bk hr bk bk bk hkhk kb kb hkhkhkhkhkkkkhkhhhhhhkkkkkkkhkhx

*

*

hours

Arrivals for O

GENERATE

TRANSFER

Arrivals for 30

GENERATE

30 min.

(Exponential(1,0,60)),,,300

,Beg

90 min.

;A Customer

; arrives

(Exponential(1,0,40)),,18000,900 ;Arrival rate

; after .5



TRANSFER , Beg

* Arrivals for 90 - 150 min.
GENERATE (Exponential(1,0,80)),,54000,450 ;Arrival rate
; after 1.5
hrs
TRANSFER , Beg
* Arrivals for 150 min +
GENERATE (Exponential (1,0,120)),,90000 ;Arrival after
; 2.5 hours
TRANSFER , Beg

dhkkhkhkhkhkrhkhkkhkkkhkhkhkhhkhhhhhkkkkhkhhhhhhhkkkkkkhhkhhhhhhkkkkkhkhkkhkhhhhhhkkkkkkhkhkkhk

*

GENERATE 600 ;Xact each minute

TABULATE Shoppers ;Record number of
customers

TERMINATE 1

hhkhkhkhkhkhkhkhkhkhkkhkhkhkhhkhkhk bk bk bk hkhkhkhkhkhk kb bk hr bbbk hkhkhkhhkhkhkhkhkhkhkhkhkkhkhkhkhhhhhkkkkkkkkkhx
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GPSS <l 58 (1) (3ale

ADOPT Blocks are used to change the Assembly Set of the
Active Transaction.

ADOPT A

A - Assembly Set. Required. The operand must be Name, PosInteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

ADOPT 2000

ADVANCE Block delays the progress of a Transaction for a
specified amount of simulated time.

ADVANCE A,B

A - The mean time increment. Required. The operand must be Name, Number, String,
ParenthesizedExpression, SNA or SNA*Parameter.

B - The time half-range or, if a function, the function modifier. Optional. The operand must be
Null, Name, Number, String, ParenthesizedExpression, SNA, or SNA*Parameter.

ADVANCE 101.6,50.3

ALTER Block changes the priority or a Parameter of selected
members of a Transaction Group.

ALTER O A,B,C,D,E,F,G

O - Conditional operator. Relationship of E to F for the alteration to occur. These choices are
explained below. Optional. The operator must be Null, E, G, GE, L, LE, MAX, MIN, or NE.

A - Transaction Group. Group whose members will be tested for alteration. Required. The
operand must be Name, Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

B - Limit. The maximum number of Transactions to be altered. The default is ALL. Optional.
The operand must be Null, Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

C - Altered attribute. The member Transaction Parameter to be altered, or PR to alter the
member Transaction priority. The operand must be PR, Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

D - Replacement value. The value which will replace attribute C. Required. The operand must
be Name, Number, String, ParenthesizedExpression, SNA, or SNA*Parameter.

E - Test value. PR or Parameter number. The member Transaction Parameter which
determines whether each Group member Transaction should be altered, or PR to use the
Transaction priority for the determination. It is evaluated with respect to the Transaction
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Group member. Optional. The operand must be PR, Null, Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

F - Reference value. The value against which the E Operand is compared. It is evaluated with
respect to the Active Transaction. Optional. The operand must be Null, Name, Number,
String, ParenthesizedExpression, SNA, or SNA*Parameter.

G - Alternate Block number. The alternate destination for the Active Transaction. Optional.
The operand must be Null, Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

ALTER Inventory,ALL,Price,49.95
ALTER NE Bin7,10,Price,49.95,PartNum,99.95,0ut

The conditional operator may be E, G, GE, L, LE, MAX, MIN, or NE. If no conditional operator
is used, E (equality) is assumed. When the condition is true, the Transaction being tested is
altered.

ASSEMBLE Wait for and destroy related Transactions.

ASSEMBLE A

A - Transaction count. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

ASSEMBLE 2

ASSIGN Blocks are used to place or modify a value in a
Transaction Parameter.

ASSIGN A,B,C

A - Parameter number of the Active Transaction. Required. The operand must be Name,
Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter, followed by +, -, or Null.

B - Value. Required. the operand must be Name, Number, String, ParenthesizedExpression,
SNA, or SNA*Parameter.

C - Function number. Optional. The operand must be Null, Name, Posinteger,
ParenthesizedExpression, SNA or SNA*Parameter.

ASSIGN 2000,150.6
ASSIGN TEXT,"Look on my works, ye Mighty, and despair."
ASSIGN 2000+,-3

ASSIGN 2000-,-3

BUFFER Block places the Active Transaction on the Current
Events Chain behind its priority peers.

569



BUFFER

CLOSE Block terminates a Data Stream and retrieves its error
code.

CLOSE A,B,C

A - Transaction Parameter. Optional. The operand must be Null, Name, Posinteger,
ParenthesizedExpression, SNA or SNA*Parameter.

B - Data Stream. Optional. The operand must be Null, Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter. The default is 1.

C - Alternate Destination. Optional. The operand must be Null, Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

CLOSE Error_Parm,2

COUNT Block places an entity count into a Parameter of the
Active Transaction.

COUNT O A,B,C,D,E

O - Conditional operator or logical operator. These choices are explained below. Required.
The operator must be FNV, FV, |, LS, LR, NI, NU, SE, SF, SNE, SNF, SNV, SV, U, E, G, GE,
L, LE, MIN, MAX, or NE.

A - Parameter number to receive count. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

B - Number or name of entity at lower end of range. The entity number of the first entity to be
tested. The entity type is implicitly specified by the logical operator or by Operand E.
Required. The operand must be Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

C - Number or name of entity at upper end of range. The entity number of the last entity to be
tested. Required. The operand must be Name, Posinteger, ParenthesizedExpression, SNA,
or SNA*Parameter.

D - Reference value for E Operand. Required only when in Conditional Mode. Optional. The
operand must be Null, Name, Number, String, ParenthesizedExpression, SNA, or
SNA*Parameter.

E - SNA class name. Entity attribute specifier for Conditional Mode tests. Required only for
Conditional Mode. The type of SNA implies the entity type. You do not specify the entity
number in Operand E. This is done automatically as the entity number range is searched. You
may use any entity SNA class. The operand must be Null or entitySNAclass.

COUNT SF FullCount,Warehouse1,Warehouse13

COUNT E EmptyCount,FirstQueue,LastQueue,0,Q
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Either a conditional operator or a logical operator is required. The logical operator may be
FNV, FV, I, LS, LR, NI, NU, SE, SF, SNE, SNF, SNV, SV, or U. When the logical operator is
true, the entity being tested is counted.

The conditional operator may be E, G, GE, L, LE, MAX, MIN, or NE.

DEPART Block registers statistics which indicate a reduction in
the content of a Queue Entity.

DEPART A,B

A - Queue Entity name or number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA or SNA*Parameter.

B - Number of units by which to decrease content of the Queue Entity. Default value is 1.
Optional. The operand must be Null, Name, Posinteger, String, ParenthesizedExpression,
SNA, or SNA*Parameter.

DEPART WaitingLine
DISPLACE Block moves any Transaction.
DISPLACE A,B,C,D

A - Transaction number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA or SNA*Parameter.

B - Displaced Transaction destination. Block name or number. Required. The operand must
be Name, Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

C - Parameter number. Parameter of displaced Transaction to receive residual time if
preempted Transaction is removed from FEC. Optional. The operand must be Null, Name,
Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

D - Alternate destination for the Active Transaction. Block name or number. Optional. The
operand must be Null, Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

DISPLACE X$Culprit,Compensate,Residual,NotCaught

ENTER Block When a Transaction attempts to enter an ENTER
Block, it either takes or waits for a specified number of storage
units.

ENTER A,B

A - Storage Entity name or number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA or SNA*Parameter.

B - Number of units by which to decrease the available storage capacity. Default value is 1.
Optional. The operand must be Null, Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.
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ENTER Toolkit,2

EXAMINE Block may be used to test for membership in a
Numeric Group or a Transaction Group.

EXAMINE A,B,C

A - Group number. Group whose members will be examined. Required. The operand must be
Name, Poslinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

B - Numeric Mode only. The value to be tested for membership in the Numeric Group.
Optional. The operand must be Null, Name, Number, String, ParenthesizedExpression, SNA,
or SNA*Parameter.

C - Block number. Alternate destination for Active Transaction if no membership is found.
Required. The operand must be Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

EXAMINE ValidColors,P$Color,NotCorrectColor

EXAMINE ValidXNs,,NotValidXN

EXECUTE Block can cause any Block routine in the simulation
to be done on behalf of the Active Transaction.

EXECUTE A

A - Block number. The name or number of the Block to be "performed". required. The
operand must be Name, Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

EXECUTE P$ActiveBlock

FAVAIL Block ensures that a Facility Entity is in the available
state.

FAVAIL A

A - Facility number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

FAVAIL Teller1

FUNAVAIL Blocks are used to make a Facility Entity unavailable
for ownership by Transactions.

FUNAVAIL A,B,C,D,E,F,G,H

A - Facility name or number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA or SNA*Parameter.

B - REmove or COntinue Mode for owning Transaction. Optional. The operand must be RE,
CO, or Null.
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C - Block number. New Block for Transaction owning the Facility Entity. Optional. The
operand must be Null, Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

D - Parameter number. Parameter to receive residual time if owning Transaction is removed
from FEC. Optional. The operand must be Null, Name, Posinteger, ParenthesizedExpression,
SNA or SNA*Parameter.

E - REmove or COntinue Mode for preempted Transactions. Optional. The operand must be
RE, CO or Null.

F - Block number. New Block for Transactions preempted at the Facility Entity. Optional. The
operand must be Null, Name, Posinteger, ParenthesizedExpression, SNA or SNA*Parameter.

G - REmove or COntinue Mode for Transactions pending or delayed at the Facility Entity.
Optional. The operand must be RE, CO or Null.

H - Block number. New Block for Transactions pending or delayed at the Facility Entity.
Optional. The operand must be Null, Name, Posinteger, ParenthesizedExpression, SNA or
SNA*Parameter.

FUNAVAIL Teller1

FUNAVAIL TELLER,RE,TLR2,300,RE,MGR,CO

GATE Block alters Transaction flow based on the state of an
entity.

GATEO A,B

O - Conditional operator. Condition required of entity to be tested for successful test.
Required. The operator must be FNV, FV, I, LS, LR, M, NI, NM, NU, SE, SF, SNE, SNF,
SNV, SV, or U.

A - Entity name or number to be tested. The entity type is implied by the conditional operator.
Required. The operand must be Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

B - Destination Block number when test is unsuccessful. Optional. The operand must be Null,
Name, Posinteger, ParenthesizedExpression, SNA, SNA*Parameter.

GATE SNF MotorPool
GATE SNE MotorPool,CupboardisBare

The conditional operator is required. It may be FNV, FV, |, LS, LR, M, NI, NM, NU, SE , SF,
SNE, SNF, SNV, SV, or U. When the condition is true, the Transaction enters the GATE
Block and proceeds to the Next Sequential Block.

GATHER Wait for related Transactions.

GATHER A

573



A - Transaction count. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

GATHER 2

GENERATE Block creates Transactions for future entry into the
simulation.

GENERATE A,B,C,D,E

A - Mean inter generation time. Optional. The operand must be Null, Name, Number, String,
ParenthesizedExpression, or DirectSNA. You may not use Transaction Parameters.

B - Inter generation time half-range or Function Modifier. Optional. The operand must be Null,
Name, Number, String, ParenthesizedExpression, or DirectSNA. You may not use
Transaction Parameters.

C - Start delay time. Time increment for the first Transaction. Optional. The operand must be
Null, Name, Number, String, ParenthesizedExpression, or DirectSNA. You may not use
Transaction Parameters.

D - Creation limit. The default is no limit. Optional. The operand must be Null, Name,
Posinteger, String, ParenthesizedExpression, or DirectSNA. You may not use Transaction
Parameters.

E - Priority level. Optional. Zero is the default. The operand must be Null, Name, integer,
String, ParenthesizedExpression, or DirectSNA. You may not use Transaction Parameters.

GENERATE 0.1
INDEX Block updates a Parameter of the Active Transaction.

INDEX A,B

A - Parameter number. Parameter with source value. Required. The operand must be Name,
Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

B - Numeric value. Number to be added to contents of Parameter. The result goes into
Parameter 1. Required. The operand must be Name, Number, ParenthesizedExpression,
SNA, or SNA*Parameter.

INDEX 2,11.7

JOIN Block adds the Active Transaction to a Transaction Group,
or adds a number to a Numeric Group.

JOIN A,B

A - Group entity number. Group to which a member will be added. Required. The operand
must be Name, Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

B - Numeric value. Number to be added to numeric Group. Optional. The operand must be
Null, Name, Number, String, ParenthesizedExpression, SNA, or SNA*Parameter.
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JOIN Solditems

LEAVE Block increases the accessible storage units at a
Storage Entity.

LEAVE A,B

A - Storage Entity name or number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

B - Number of storage units. The default is 1. Optional. The operand must be Null, Name,
Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

LEAVE RepairMen,10

LINK Block controls the placement of the Active Transaction on
the User Chain of a Userchain Entity.

LINK A,B,C

A - Userchain number. The Userchain Entity which may receive the entering Transaction.
Required. The operand must be Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

B - Chain ordering. The placement of new Transactions on the Userchain. Required. The
operand must be LIFO, FIFO, ParenthesizedExpression, SNA, or SNA*Parameter.

C - Next Block location. The destination Block for Transactions which find the Link Indicator of
the Userchain in the off state (reset). Optional. The operand must be Null, Name, Posinteger,
ParenthesizedExpression, SNA or SNA*Parameter.

LINK OnHold,FIFO
LOGIC Block changes the state of a Logicswitch entity.
LOGICOA

O - Logic operator. Required. The operator must be S, R, or I.

A - Logicswitch Entity number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

LOGIC S PowerSwitch

A logical operator is required. It may be S, R, or | with the following effect:
¢ S - The logic switch is left in the "set" or on state.

¢ R - The logic switch is left in the "reset" or off state.

e | - The logic switch is inverted.
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LOOP Block modifies a Parameter and controls the destination
of the Active Transaction based on the result.

LOOP A,B

A - Parameter containing count. required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

B - Block number. Next Block if count nonzero after decrement. Optional. The operand must
be Null, Name, Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

LOOP Customer_Count,Start_Over

MARK Block places an absolute clock time stamp into the
Active Transaction or into its Parameter.

MARK A

A - Parameter number. Parameter to receive value of system clock. Optional. The operand
must be Null, Name, Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

MARK Beginning

MATCH A pair of MATCH Blocks cause Transactions to wait for
each other.

MATCH A

A - Block name or number. Conjugate MATCH Block to be tested for a matching (same
Assembly Set) Transaction. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

A_ls_Done MATCH B_Is_Done

B_Is_Done MATCH A_ls_Done

MSAVEVALUE Block updates an element of a Matrix Entity.

MSAVEVALUE A,B,C,D

A - Matrix Entity name or number, with optional + or -. Required. the operand must be Name,
Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter, followed by +, -, or Null.

B - Row number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA or SNA*Parameter.

C - Column number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA or SNA*Parameter.

D - Value to be stored, added, or subtracted. Required. The operand must be Name, Number,
String, ParenthesizedExpression, SNA, or SNA*Parameter.
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MSAVEVALUE Sales+,Part23,Cust77,6.234

MSAVEVALUE Parts,Part23,Description,"Zippo lighter"
OPEN Block initializes a Data Stream.

OPEN A,B,C

A - Data Stream descriptor. Required. The operand must be Name, Posinteger, String,
ParenthesizedExpression, SNA or SNA*Parameter.

B - Data Stream number. Optional. The operand must be Null, Name, Posinteger,
ParenthesizedExpression, SNA or SNA*Parameter. Default is 1.

C - Alternate Destination Block name or number. Optional. The operand must be Null, Name,
Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

OPEN ("MYFILE.TXT"),2,Error_Block

PREEMPT Block displaces a Transaction from ownership of a
Facility Entity.

PREEMPT A,B,C,D,E

A - Facility name or number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA or SNA*Parameter.

B - Priority Mode. PR, for Priority Mode, or Interrupt Mode, if omitted. Optional. The operand
must be PR or Null.

C - Block name or number. New destination for Transaction presently owning the Facility.
Optional. The operand must be Null, Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

D - Parameter number. Parameter of preempted Transaction to receive residual time if
preempted Transaction is removed from FEC. Optional. The operand must be Null, Name,
Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

E - REmove Mode. Removes preempted Transaction from contention for the Facility.
Optional. The operand must be RE, or Null. If RE, you must specify a destination in Operand
C.

PREEMPT Teller1
PREEMPT Teller1,,Teller2,101,RE

PREEMPT Teller1,PR,Teller2
PRIORITY Block sets the priority of the Active Transaction.

PRIORITY A,B
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A - New priority value. Required. The operand must be Name, integer, String,
ParenthesizedExpression, SNA, or SNA*Parameter.

B - Buffer option. Places Active Transaction behind priority peers on CEC. Optional. The
operand must be BU or Null.

PRIORITY 10

QUEUE Block updates Queue Entity statistics to reflect an
increase in content.

QUEUE A,B

A - Queue Entity name or number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

B - Number of units by which to increase the content of the Queue Entity. Default value is 1.
Optional. The operand must be Null, Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

QUEUE WaitingLine

RELEASE Block releases ownership of a Facility, or removes a
preempted Transaction from contention for a Facility.

RELEASE A

A - Facility number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

RELEASE Teller1

REMOVE Block removes members from a Numeric Group or a
Transaction Group.

REMOVE O A,B,C,D,E,F

O - Conditional operator. Relationship of D to E for removal to occur. These choices are
explained below. Optional. The operator must be Null, E, G, GE, L, LE, MAX, MIN, or NE.

A - Group number. Group from which a member or members will be removed. Required. The
operand must be Name, Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

B - Removal limit. The maximum number of Transactions to be removed. Optional. The
operand must be ALL, Null, Name, Posinteger, ParenthesizedExpression, SNA or
SNA*Parameter.

C - Numeric value. Numeric value to be removed from a Numeric Group. Optional. The
operand must be Null, Name, Number, String, ParenthesizedExpression, SNA or
SNA*Parameter.

D - Test value. PR or Parameter number. The member attribute which determines whether
each Group member Transaction should be removed, or PR to use the Transaction priority for
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the determination. It is evaluated with respect to the Transaction Group member. Optional.
The operand must be PR or Null, Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

E - Reference value. The value against which the D Operand is compared. The reference
value is evaluated with respect to the Active Transaction. Optional. The operand must be Null,
Name, Number, String, ParenthesizedExpression, SNA or SNA*Parameter.

F - Block number. The alternate destination for the entering Transaction. Optional. The
operand must be Null, Name, Posinteger, ParenthesizedExpression, SNA or SNA*Parameter.

REMOVE Inventory
REMOVE G 3,10,,300,11.6,Jump_Block

The conditional operator may be E, G, GE, L, LE, MAX, MIN, or NE. If no conditional operator
is used, E (equality) is assumed. When the condition is true, the Transaction being tested is
removed from the Group

RETURN Block releases ownership of a Facility, or removes a
preempted Transaction from contention for a Facility.

RETURN A

A - Facility number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

RETURN Teller1

SAVAIL Block ensures that a Storage Entity is in the available
state.

SAVAIL A

A - Storage name or number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

SAVAIL MotorPool

SAVEVALUE Block changes the value of a Savevalue Entity.

SAVEVALUE A,B

A - Savevalue Entity number. Required. May be followed by + or - to indicate addition or
subtraction to existing value. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter, followed by +, -, or Null.

B - The value to be stored, added, or subtracted. Required. The operand must be Name,
Number, String, ParenthesizedExpression, SNA, or SNA*Parameter.

SAVEVALUE Account,99.95

SAVEVALUE The_Bard,"A rose by any other name ..."
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SCAN Block passes information from a Transaction Group
member to the Active Transaction.

SCAN O A,B,C,D,E,F

O - Conditional operator. Relationship of B to C for the Transaction Group member to be
chosen. These choices are explained below. Optional. The operator must be Null, E, G, GE,
L, LE, MAX, MIN, or NE.

A - Transaction Group number. Group whose members will be scanned. Required. The
operand must be Name, Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

B - Test value. PR or Parameter number. The member attribute which determines whether
the Group member Transaction should be selected. It is evaluated with respect to the
Transaction Group member. Optional. The operand must be PR or Null, Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

C - Reference value. The value against which the B Operand is compared. The default is 0.
Optional. The operand must be Null, Name, Number, String, ParenthesizedExpression, SNA,
or SNA*Parameter.

D - Retrieved value. PR or Parameter number. The member attribute which is to be assigned
to a Parameter of the Active Transaction. It is evaluated with respect to the Transaction
Group member. Required. The operand must be PR, Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

E - Receiving Parameter number. The Parameter number of the entering Transaction which
will receive the value retrieved from Operand D. Required. The operand must be Name,
Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

F - Alternate Block number. The alternate destination for the entering Transaction. Optional.
The operand must be Null, Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

SCAN MAX Inventory,P$Price,,P$PartNumber,100
SCAN E Lot11,PartNum,127,Price,Price,Phone

The conditional operator may be E, G, GE, L, LE, MAX, MIN, or NE. If no conditional operator
is used, E (equality) is assumed. When the condition is true, the Transaction being tested is
selected

SEEK Block sets the Current Line Position of a Data Stream.

SEEK A,B

A - New Current Line Position. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA or SNA*Parameter.

B - Data Stream Entity. Optional. The operand must be Null, Name, Posinteger,
ParenthesizedExpression, SNA or SNA*Parameter.

SEEK 20,Data_Base
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SEIZE Block When the Active Transaction attempts to enter a
SEIZE Block, it waits for or acquires ownership of a Facility
Entity.

SEIZE A

A - Facility name or number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

SEIZE Teller1

SELECT Block chooses an entity and places its entity number in
a Parameter of the Active Transaction.

SELECT O A,B,C,D,E,F

O - Conditional operator or logical operator. These choices are explained below. Required.
The operator must be FNV, FV, I, LS, LR, NI, NU, SE, SF, SNE, SNF, SNV, SV, U, E, G, GE,
L, LE, MIN, MAX, or NE.

A - Parameter name or number to receive the number of the selected entity. Required. The
operand must be Name, Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

B - Lower entity number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

C - Upper entity number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

D - Reference value for E Operand when in Conditional Mode. Optional. The operand must
be Name, Number, String, ParenthesizedExpression, SNA, or SNA*Parameter. Not used with
MAX or MIN.

E - SNA class name. Entity attribute specifier for Conditional Mode tests. Required only for
Conditional Mode. The type of SNA implies the entity type. You do not specify the entity
number in Operand E. This is done automatically as the entity number range is searched. You
may use any entity SNA class. Optional. The operand must be Null or entitySNAclass.

F - Alternate Block number. The destination Block if no entity is selected. Optional. The
operand must be Null, Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

SELECT SNF Not_Full,Bin1,Bin3
10 Bin1 EQU 1

20 Bin2 EQU 2

30 Bin3 EQU 3

40 Bin1 STORAGE 11

50 Bin2 STORAGE 1000
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60 Bin3 STORAGE 150

100 SELECT SNF,3,Bin1,Bin3,,,No_Room

Either a conditional operator or a logical operator is required. The logical operator may be
FNV, FV, I, LS, LR, NI, NU, SE, SF, SNE, SNF, SNV, SV, or U. When the logical operator is
true, the entity being tested is selected.

Either a conditional operator or a logical operator is required. The conditional operator may be
E, G, GE, L, LE, MAX, MIN, or NE. The conditions are defined as follows:

SPLIT Block creates Transactions in the same Assembly Set as
the Active Transaction.

SPLIT A,B,C

A - Count. Number of related Transactions to be created. Required. The operand must be
Name, Poslinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

B - Block number. Destination for new Transactions. Optional. The operand must be Null,
Name, Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

C - Parameter number. Parameter to receive serial number. Optional. The operand must be
Null, Name, Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

SPLIT 1
SPLIT 3,P20,20

SPLIT 3,Pro,17

SUNAVAIL Block ensures that a Storage Entity is in the
unavailable state.

SUNAVAIL A

A - Storage name or number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, SNA*Parameter.

SUNAVAIL MotorPool

TABULATE Block triggers the collection of a data item in a Table
Entity.

TABULATE A,B

A - Table Entity name or number. Required. The operand must be Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.
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B - Weighting factor. Optional. The operand must be Null, Name, Number,
ParenthesizedExpression, SNA, or SNA*Parameter.

TABULATE Sales

TERMINATE Block removes the Active Transaction from the
simulation and optionally reduces the Termination Count.

TERMINATE A

A - Termination Count decrement. Default is 0. Optional. The operand must be Null, Name,
Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

TERMINATE 1

TEST Block compares values, normally SNAs, and controls the
destination of the Active Transaction based on the result of the
comparison.

TEST O A,B,C

O - Relational operator. Relationship of Operand A to Operand B for a successful test.
Required. The operator must be E, G, GE, L, LE, or NE.

A - Test value. Required. The operand must be Name, Number, String,
ParenthesizedExpression, SNA, or SNA*Parameter.

B - Reference value. Required. The operand must be Name, Number, String,
ParenthesizedExpression, SNA, or SNA*Parameter.

C - Destination Block number. Optional. The operand must be Null, Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

TEST G C1,70000

TEST G Q$Teller1_Line,Q$Teller2_Line,Teller1

TRACE Block turns on the Trace Indicator of the Active
Transaction.

TRACE

TRANSFER Block causes the Active Transaction to jump to a
new Block location.

TRANSFER A,B,C,D

A - Transfer Block mode. Described below. Optional. The operand must be BOTH, ALL,
PICK, FN, P, SBR, SIM, fraction, Name, Posinteger, ParenthesizedExpression, SNA,
SNA*Parameter, or Null.
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B - Block number or location. Parameter name or number when in P Mode. Optional. The
operand must be Null, Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

C - Block number or location. Increment value in FN or P Mode. Optional. The operand must
be Null, Name, Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

D - Block number increment for ALL Mode. Default is 1. Optional. The operand must be Null,
Name, Poslinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

Unconditional Mode

TRANSFER ,New_Place

Fractional Mode

TRANSFER .75,,New_Place

Both Mode

TRANSFER BOTH,First_Place,Second_Place

All Mode

TRANSFER ALL,First_Place,Last_Place,2

Pick Mode

TRANSFER PICK,First_Place,Last_Place

Function Mode

TRANSFER FN,Func1,5

Parameter Mode

TRANSFER P,Placemarker,1

Subroutine Mode

TRANSFER SBR,New_Place,Placemarker

Simultaneous Mode

TRANSFER SIM,Nodelay_Place,Delay_Place

UNLINK Block removes Transactions from the User Chain of a
Userchain Entity.
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UNLINK O A,B,C,D,E,F

O - Relational operator. Relationship of D to E for removal to occur. These choices are
explained below. Optional. The operator must be Null, E, G, GE, L, LE or NE.

A - User Chain number. User Chain from which one or more Transactions will be removed.
Required. The operand must be Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

B - Block number. The destination Block for removed Transactions. Required. The operand
must be Name, Posinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

C - Removal limit. The maximum number of Transactions to be removed. If not specified, ALL
is used. Optional. The operand must be ALL, Null, Name, Posinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

D - Test value. The member Transaction Parameter name or number to be tested, a Boolean
variable to be tested, or BACK to remove from the tail of the chain. Optional. The operand
must be Null, Name, Posinteger, ParenthesizedExpression, SNA, SNA*Parameter or BACK.

E - Reference value. The value against which the D Operand is compared. Optional. The
operand must be Null, Name, Number, String, ParenthesizedExpression, SNA, or
SNA*Parameter. Operand E is not used if Operand D is a Boolean Variable.

F - Block number. The alternate destination for the entering Transaction. Optional. The
operand must be Null, Name, Posinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

UNLINK OnHold,Reentry,1

The relational operator may be E, G, GE, L, LE, or NE. If no relational operator is used, E
(equality) is assumed. When the relationship is true and the limit condition has not been
reached, the Transaction being tested is removed from the User Chain

UNTRACE Block turns off the Trace Indicator of the Active
Transaction.

UNTRACE

585



GPSS ~ll (2) (ke

BVARIABLE Command defines a Bvariable Entity.

NAME BVARIABLE X
NAME - Entity Label for this entity. Required. The field must be Name.
X - Expression. Required. Must be Expression. Expressions are discussed in Section 3.4.

LINE11 BVARIABLE (BV$CLK’AND’BV$PHASE?2)
CLEAR Command returns the simulation to the unused state.

CLEARA

A - ON or OFF. If the A Operand is omitted, ON is assumed. Optional. The operand must be
ON, OFF or Null.

CONDUCT Command begins an experiment.
CONDUCT A

A - PLUS Experiment Procedure Call. Optional. The operand must be ProcedureCall.

CONDUCT MyExperiment( NumberOfTellers, StartingReplicateNumber )
CONTINUE Command causes a halted simulation to resume.

CONTINUE

EQU Command evaluates an Expression and assigns the result
to a Named Value.

NAME EQU X

NAME - Named Value to receive a value. Required. The field must be Name.
X - Expression. Required. Must be Expression. Expressions are discussed in Section 3.4.

Price EQU 19.95

EXIT Command concludes the GPSS World Session.
EXIT

FUNCTION Command defines the rules for a table lookup.
NAME FUNCTION A,B
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NAME - Entity Label this entity. Required. The field must be Name.

A - Function argument. Required. The operand must be Name, Posinteger, String,
ParenthesizedExpression, SNA, or SNA*Parameter.

B - Function type (one letter) followed immediately by the number of data pairs in the
Function Follower Statements. Required.

Type C Functions
Output FUNCTION V$Input,C3
1.1,10.1/20.5,98.7/33.3,889.2

Xpdis FUNCTION RN200,C24
0,0/.1,.104/.2,.222/.3,.355/.4,.509/.5,.69/.6,.915/.7,1.2/.75,1.38
8,1.6/.84,1.83/.88,2.12/.9,2.3/.92,2.52/.94,2.81/.95,2.99/.96,3.2

.97,3.5/.98,3.9/.99,4.6/.995,5.3/.998,6.2/.999,7/.9998,8
Type D Functions

Dlis1 FUNCTION X$A2,D5
1.1,6.9/2.1,7/6.33,9.4/7,10/9.9,12.01
Ran1 FUNCTION RN1,D5
0,0/.2,7.2/.4,6.667/.8,9.92/1.0,10

Type E Functions

Edisc FUNCTION X$QRA E5
1,S$Stor1/3,5$Stor2/5,S$Stor3/9,S$Stor5/10,S$Stor6
Type L Functions

Listtype FUNCTION Q$Barber,L5
1,PAR1/2,PAR2/3,PAR3/4,PAR4/5,PARS
Type M Functions

Mlist FUNCTION X$Name1,M5

1,Q$Nnam1/2,Q$NamX/3,Q$Nam4/4, Q$Nam6/5,F$Tan1

FVARIABLE Command defines a "floating point arithmetic"
Variable Entity.
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NAME FVARIABLE X

NAME - Entity Label for this entity. Required. The field must be Name.
X - Expression. Required. Expressions are discussed in Section 3.4.

VAR1 FVARIABLE 5#LOG(Q$WAITINGLINE)

HALT Command interrupts the simulation and purges the
Command Queue.

HALT
INCLUDE Command Translates a file of Model Statements.

INCLUDE A

A - Filespec. A string representing the file specification of the Secondary Model File or
Command List to be Translated. Required. Operand must be String.

INCLUDE "SAMPLE1.GPS"

INITIAL Command initializes a Logicswitch Entity, Savevalue
Entity, or an element of a Matrix Entity.

INITIAL A,B

A - Logicswitch, Savevalue, or Matrix element specified as SNA. Operand A must have the
form of an LS, X, or MX class SNA. Required. The operand must be LSPos/nteger,
LS$Name, XPosInteger, X3Name, MXPosInteger(m,n) or MX$Name(m,n). Coordinates (m,n)
must be Name or Posinteger.

B - Value to be assigned. The default is 1. Optional. The operand must be Null, Number,
String or Name.

INITIAL X$Quote,""Now is the time ... "'

INITIAL MXS$Inventory(Part_39,Stocklevel),200

MATRIX Command defines a GPSS Matrix Entity.
NAME MATRIX A,B,C

NAME - Entity Label for this entity. Required. The field must be Name.
A - Unused field (for compatibility with older GPSS implementations).

B - Number of matrix rows. Required. The operand must be Posinteger.

C - Number of matrix columns. Required. The operand must be Pos/nteger.
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Inventory MATRIX ,1000,5

QTABLE Command initializes a queue time frequency
distribution table.

NAME QTABLE A,B,C,D
NAME - Entity Label for this entity. Required. The field must be Name.
A - Name of Queue Entity. Required. The operand must be Posinteger or Name.

B - Upper limit of first frequency class. The maximum argument which causes the first
frequency class to be updated. Required. The operand must be Number or String.

C - Size of frequency classes. The difference between the upper limit and lower limit of each
frequency class. Required. The operand must be Number or String.

D - Number of frequency classes. The operand must be Pos/nteger.

WaitTimes QTABLE WaitingLine,100,100,10
REPORT Command causes a report to be created immediately.

REPORT A,B
A - Must be Null.

B - NOW, to write a Standard Report, immediately. Optional. the operand must be NOW or
Null.

RESET Command marks the beginning of a measurement
period.

RESET

RMULT Command sets the seeds for random number
generators.

RMULT A,B,C,D,E,F,G

A - Seed for random number generator number 1. Optional. The operand must be Null, or
Posinteger.

B - Seed for random number generator number 2. Optional. The operand must be Null, or
Posinteger.

C - Seed for random number generator number 3. Optional. The operand must be Null, or
Posinteger.

D - Seed for random number generator number 4. Optional. The operand must be Null, or
Posinteger.
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E - Seed for random number generator number 5. Optional. The operand must be Null, or
Posinteger.

F - Seed for random number generator number 6. Optional. The operand must be Null, or
Posinteger.

G - Seed for random number generator number 7. Optional. The operand must be Null, or
Posinteger.

RMULT ,,111

SHOW Command sends an Expression for evaluation by the
Simulation Object, and writes the result in the Status Line.

SHOW X

X - Expression.

SHOW 2#LOG(QS$Barber)

SHOW C1

SHOW 4#(SQR(2)+SIN(C1))

SHOW N1*WS§$Chair

START Command begins a simulation.
START A,B,C,D

A - Termination count. Required. The operand must be Posinteger.

B - Printout operand. NP for "no printout”. Default is to print a standard report. Optional. The
operand must be NP or Null.

C - Not used. Kept for compatibility with older dialects of GPSS.

D - Chain printout. 1 to include the CEC and FEC in the standard report. Optional. The
operand must be Null, or Posinteger.

START 1000,,,1

STEP Command causes the simulation to proceed a specified
number of Block entries.

STEP A

A - Block entry count. Required. A must be a positive integer, more formally, Pos/nteger.

STEP 1

STOP Command sets or removes a Stop Condition.
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STOP A,B,C

A - Transaction number. A must be a positive integer. If the A Operand is omitted, any
Transaction number will satisfy the condition. Optional. The operand must be Null, or
Posinteger.

B - Block number. If the B Operand is omitted, any Block will satisfy the condition. Optional.
The operand must be Null, Name, or Posinteger.

C - ON or OFF. If the C Operand is omitted, ON is assumed. Optional. The operand must be
ON, OFF or Null.

STOP 100,52
STOP

STOP ,,OFF
STOP 2
STOP ,Chair

STOP ,Chair,OFF
STORAGE Command defines a Storage Entity.

NAME STORAGE A
NAME - Entity Label for this entity. Required. The field must be Name.
A - Total storage capacity. Required. The operand must be Posinteger.

MotorPool STORAGE 20
TABLE Command initializes a frequency distribution table.

NAME TABLE A,B,C,D

NAME - Entity Label for this entity. Required. The field must be Name. The length of a Table
name is limited to 32 characters.

A - Table argument. The data item whose frequency distribution is to be tabulated. Required.
The operand must be ParenthesizedExpression, SNA or SNA*Parameter.

B - Upper limit of first frequency class. The maximum argument which causes the first
frequency class to be updated. Required. The operand must be Number or String.

C - Size of frequency classes. The difference between the upper limit and lower limit of each
frequency class. Required. The operand must be Number or String.

D - Number of frequency classes. Required. The operand must be Posinteger.

SalesTable TABLE PS$Price,9.95,10,10
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VARIABLE Command defines an arithmetic Variable Entity.
NAME VARIABLE X

NAME - Entity Label for this entity. Required. The field must be Name.
X - Expression. Required. Expressions are discussed in Section 3.4.

Varl VARIABLE 5#LOG(Q$WaitingLine)
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SNAs available in GPSS World:

o A1 - Assembly Set of the Active Transaction. Integer value.

e AC1 - Value of absolute system clock. Simulated time since last CLEAR. Real value.
e BVEntnum - Result of evaluating Boolean Variable Entity Entnum. Real value.
¢ C1 - Value of relative system clock. Simulated time since last RESET. Real value.

e CAEntnum - Average Userchain content. The time weighted average number of chained
Transactions for Userchain Entnum. Real value.

e CCEntnum - Total Userchain entries. The count of all Transactions chained to Userchain
Entnum. Integer value.

e CHEntnum - Current Userchain content. The current number of Transactions chained to
Userchain Entnum. Integer value.

e CMEntnum - Maximum Userchain content. The maximum number of Transactions chained
to Userchain Entnum. The "high water mark". Integer value.

e CTEntnum - Average Userchain residence time. The average duration of Transactions at
Userchain Entnum. Real value.

e FEntnum - Facility busy. If Facility Entity Entnum is currently busy, FEntnum returns 1.
Otherwise FEntnum returns 0. Integer value.

e FCEntnum - Facility capture count. The number of times Facility Entity Entnum has been
SEIZEd or PREEMPTed by a Transaction. Integer value.

e FIEntnum - Facility Entnum interrupted. If Facility Entity Entnum is currently preempted,
FlIEntnum returns 1. Otherwise FIEntnum returns 0. Integer value.

e FNEntnum - Function. Result of evaluating Function Entity Entnum . Real value.

e FREntnum - Facility utilization. The fraction of time Facility Entity Entnum has been busy.
FREntnum is expressed in parts-per-thousand and therefore returns a value 0-1000,
inclusive. May be nonintegral. Real value.

e FTEntnum - Average Facility holding time. The average time Facility Entity Entnum is
owned by a capturing Transaction. Real value.

e FVEntnum - Facility in available state. FVEntnum returns 1 if Facility Entity Entnum is in the
available state, 0 otherwise. Integer value.

e GNEntum - Numeric Group count. GNEntnum returns the membership count of Numeric
Group Entnum. Integer value.

e GTEntnum - Transaction Group count. GTEntnum returns the membership count of
Transaction Group Entnum. Integer value.
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e LSEntnum - Logicswitch set. LSEntnum returns 1 if Logicswitch Entity is in the "set" state, 0
otherwise. Integer value.

o MBEntnum - Match at Block. MBEntnum returns a 1 if there is a Transaction at Block
Entnum which is in the same Assembly Set as the Active Transaction. MBEntnum returns a 0
otherwise. Integer value.

o MPParameter - Transit Time, Parameter. Current absolute system clock value minus value
in Parameter Parameter. Real value.

o MXEntnum(m,n) - Matrix Savevalue. The value in row m, column n of Matrix Entity Entnum
is returned. In Matrices of more than 2 dimensions, all other indices are assumed to be 1.
Unlike MX class SNAs, PLUS Expressions can refer to any element of a higher dimension
matrix.

o M1 - Transit time. M1 returns the absolute system clock minus the "Mark Time" of the
Transaction. Real value.

o NEntnum - Block entry count. The total number of Transactions which have entered Block
Entnum is returned. Integer value.

e PParameter or *Parameter - Parameter value. PParameter or *Parameter returns the value
of Parameter Parameter of the Active Transaction. Integer, real, or string value.

Indirect addressing uses the notation SNA*Parameter.
¢ PR - Transaction priority. The value of the priority of the Active Transaction. Integer value.

* QEntnum - Current Queue content. The current count value of Queue Entity Entnum.
Integer value.

* QAEntnum - Average Queue content. The time weighted average count for Queue Entity
Entnum. Real value.

e QCEntnum - Total Queue entries. The sum of all entry counts for Queue Entity Entnum.
Integer value.

e QMEntnum - Maximum Queue content. The maximum count of Queue Entity Entnum. The
"high water mark". Integer value.

e QTEntnum - Average Queue residence time. The time weighted average of the count for
Queue Entity Entnum. Real value.

e QXEntnum - Average Queue residence time excluding zero entries. The time weighted
average of the count for Queue Entity Entnum not counting entries with a zero residence
time. Real value.

e QZEntnum - Queue zero entry count. The number of entries of Queue Entity Entnum with a
zero residence time. Integer value.

e REntnum - Available storage capacity. The storage content (or "tokens") available for use
by entering Transactions at Storage Entity Entnum. Integer value.

o RNEntnum - Random number. RNEntnum returns a random integer 0-999 from Random
Number Generator Entnum. Integer value.
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e SEntnum - Storage in use. SEntnum returns the amount of storage content (or "tokens")
currently in use by entering Transactions at Storage Entity Entnum. Integer value.

o SAEntnum - Average storage in use. SAEntnum returns the time weighted average of
storage capacity (or "tokens") in use at Storage Entity Entnum. Real value.

e SCEntnum - Storage use count. Total number of storage units that have been acquired
from Storage Entity Entnum. Integer value.

e SEEntnum - Storage empty. SEEntnum returns 1 if Storage Entity Entnum is completely
available, 0 otherwise. Integer value.

o SFEntnum - Storage full. SFEntnum returns 1 if Storage Entity Entnum is completely used,
0 otherwise. Integer value.

* SREntnum - Storage utilization. The fraction of total usage represented by the average
storage in use at Storage Entity Entnum. SREntnum is expressed in parts-per-thousand and
therefore returns a value 0-1000, inclusive. May be nonintegral. Real value.

e SMEntnum - Maximum storage in use at Storage Entity Entnum. The "high water mark".
Integer value.

o STEntnum - Average holding time per unit at Storage Entity Entnum. Real value.

e SVEntnum - Storage in available state. SVEntnum returns 1 if Storage Entity Entnum is in
the available state, 0 otherwise. Integer value.

e TBEntnum - Nonweighted average of entries in Table Entity Entnum. Real value.
e TCEntnum - Count of nonweighted table entries in Table Entity Entnum. Integer value.

o TDEntnum - Standard deviation of nonweighted table entries in Table Entity Entnum. Real
value.

¢ TG1 - Remaining Termination Count. TG1 returns the count that is decremented by
TERMINATE Blocks with a positive A operand. This value is initialized by START Statements
and indicates completion of the simulation when it is 0. Integer value.

e VEntnum - Result of evaluating arithmetic or floating point Variable Entity Entnum. Real
value.

e WEntnum - Current Block count. The current number of Transactions in Block Entity
Entnum. Integer value.

e XEntnum - Savevalue. The value of Savevalue Entity Entnum is returned. Integer, real, or
string value.

e XN1 - Active Transaction number. The Transaction number of the Active Transaction is
returned. Integer value.

® Z1 - Free memory. Value returned by the Operating System. Integer value.

Special rules apply when a simulation is run in GPSS/PC Compatibility Mode. This
are discussed more fully below.
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Operators

Operators are used to combine data elements in Expressions. Data are coerced if a specific
type is required by the operator. For example, if a numeric operation is to be performed on a
variable with a string value, the numeric equivalent derived from the characters in the string is
used.

A Setting is available in the Simulation Page of the Settings Notebook which switches the
roles of the [*] operator and the [#] operator.

The operators used in GPSS World are:

A Exponentiation. A*B returns A raised to the power of B.

# (or *) Multiplication. A # B returns the numeric product of A and B.
| Division. A / B returns the quotient of A divided by B.

\ Integer Division. A \ B returns the result of integer division of A by B.

@ Integer Remainder. A @ B returns the modulo division of A by B.
= Subtraction. A - B returns the difference of A and B.

+ Addition. A + B return the sum of A and B.

>= ‘GE’ Greater Than or Equal To. A >= B returns 1 if A is numerically greater than or equal
to B, 0 otherwise.

<=‘LE’ Less Than or Equal To. A <= B returns 1 if A is numerically less than or equal to B,
0 otherwise.

> ‘G’ Greater Than. A > B returns 1 if A is numerically greater than B, 0 otherwise.
< ‘L’ Less Than. A < B returns 1 if A is numerically less than B, 0 otherwise.

= ‘E’ Equal A =B returns 1 if A is numerically equal to B, 0 otherwise.

= ‘NE’ Not Equal. A = B returns 1 if A is numerically different from B, 0 otherwise.

& ‘AND’ Logical And. A & B returns 1 if and only if both A and B are non zero, 0 otherwise.

| ‘OR’ Logical Or. A ‘OR’ B returns 1 if A or B or both are non zero, 0 otherwise.
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Precedence

When Expressions are evaluated, the precedence of operators determines the order of
operations. An operator with a higher precedence is evaluated before an operator with a
lower precedence. The precedence of operators is as follows, from highest to lowest:

A Exponentiation

# (or *) I'\ Multiplication, Division, Integer Division
@ Integer Remainder

- + Addition, Subtraction

>= <= > < Comparison Operators

= |= Equal, Not Equal

& Logical And

| Logical Or
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a) X, =(13X,_,+13)(mod 16)
b) X,=(12X,_, +13)(mod 16)

¢) X, =(13X,_, +12)(mod 16)
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: Ul Minitab gl » % Worksheet Jee daia b clilull Jaxi V5

MIB > set
DATA>
DATA>
DATA>
DATA>
DATA>
DATA>

PooNOO
cocoo
RPFELNO
cocoo
corpk
wooo
corpk
RroOR
RPORE
cocoo
oropRr

nd
Relia panie (i ) S5 (o ) ST s 5% U eY)
MIB > tally c1;
SUBC> perc;
SUBC> cunp.

sl 3 syt i ia Al JUae) @l ye dae ) sdiall yuial] Saall afill g say (C1) JsY) 3 send)
Acbiall peatall ) ) Sl LN 3 ganll 5 sl 51 S (g gay A 3 gl canl 5l

Summary Statistics for Discrete Variables

Cl Percent CunPct
0 62.00 62.00
1 30.00 92.00
2 6.00 98.00
3 2.00 100.00

(GDgdu;hwugu;@jtgﬁamdhqdfxm&@MKgMHﬁdwﬂca
4.‘\)‘5%b&j(c:}))JM‘@(IOOQ&M\Q\J‘J&\ML@]&M)M}N\W\Q\J‘Jﬂ‘j
sl agall B Js s s sia Al JUae ) &l je dae A pdial) uaiall llaiay) A
MIB > set c2
DATA> 01 2 3
DATA> end
MIB > set c¢3
DATA> .62
DATA> .3
DATA> . 06
DATA> .02
DATA> end

(Cl)h\g\?g\gdjﬂﬂ)gﬁ\d&aja\fax_@\M\ML&A\#\@MSOQM
Losa 50 820l Laal) Al 5lSaa Jiai 038 5 (C4) 4 Lerai s (C3) Y Laia Y aladiuly

MIB > rand 50 c4;

SUBC> disc c2 c3

‘;ll:dks BKSKAA\Y,,,BMM\ <l <l s g
MIB > tally c4;
SUBC> perc.

Summary Statistics for Discrete Variables

C4 Percent
0 68. 00
1 28. 00
2 2.00
3 2.00

230 i pdiall puaiall dlaiay) ALK s o3 5 (C5) o8 SSLaall il & sial) dysnsil il ) S Jas
(328 Ll B\Staall aal gl gl & gy s ia AT Qe <l e

MIB > set c5
DATA> .68 .28 .02 .02
DATA> end

Gl e 230 gl el AllaiaY) ALY Al of & jiall dpm il LAY (6\S aope AL W) a3
il dLain ) ALY Ay e iy (saaliall) sStaall anl gl asall 8 g sis s s 4l Jlac)
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MIB > |l et kl=sun((c5-c3)**2/c3)
K1 0. 0338065

o a3 oA gead) QIS g e dad (b 02

MIB > cdf k1 k2;
SUBC> chis 3.
MIB > | et k3=1-k2
MIB > print k3

Data Display
K3 0. 998363

& a5 (k2) 0.00163651 s 0.0338065 4l Jlaia) ) a Loz V) 0.998363 dalun joani
4 jiall Al 8 3V (61 (10,025 e

Ball ot Al 53

E(X)zgxip(x,)

MIB > | et k4=sun{c2*c3)
MIB > | et k5=sun{c2*c5)
MIB > print k4 k5
(k5 4af) 0.38 o 8lSladdl clilall 4 gidl) daitl) 5 (k4 4a) 0.48 o saaliall ULl 428 gial) dagl)

Data Display
K4 0. 480000
K5 0. 380000
Ball ot 0l 53
V(X)=E(X*)-E(X)
MIB > | et k6=sun((c2**2)*c3)-k4**2
MIB > | et k7=sun((c2**2)*c5)-k5**2
MIB > print k6 k7
k7 sk6 & <l
Data Display
K6 0. 489600
K7 0. 395600
K9 5 k8 (8 4 bl il jai) an ARl aill a1 ) 50
MIB > | et k8=sqrt (k6)

MIB > |l et k9=sqrt (k7)
MIB > print k8 k9

Data Display
K8 0. 699714
K9 0. 628967
MIB >

aa ) Cran 1) Al s

glylarll 2ygagg clma Il gy
41422/41421 bl Joall Jol gla Jlacl ylal
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Linear Congruential Method
X, =(aX,+c)modm, i=0,12,..

R=2ti=12,..

3 |

X, =27,a=8,¢=47,m=100
X, =(8x27+47) =263 =63 mod 100

P - B

m 100
Xz:(8><63+47):551:51m0d100
R-2_3l_45

m 100
X3:(8><51+47):455:55m0d100
R3:X3:£:O.55

m 100

Multiplicative Congruential Method

X, =aX,,modm, i=0,1,2,..
R :ﬁ,i:1,2,...
m

X, =117,a=43,m=1000
X, =43x117=5031=031 mod 1000

=B 031
1000

X, =43x031=1333=333mod 1000

=333 0333
1000

X, =43%x333=14319=319 mod 1000

=22 0319
1000

X,=43x319=13717=717 mod 1000
717

=———=0.717
1000
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0.136
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D

I<isN

= max {R(,)

0.09 0.124

N (IF)/N R()-(N) ((I-1)/N)-R@) [RA)-(/N)] [((1-1)/N)-R()]  max|(RA)-(/N)] max|((I-1)/N)-R(l)] D
0.0667 0 0.02333 -0.09 0.023333 0.09 0.124
0.1333 0.0667 0.00267 -0.0693333 0.002667 0.069333333
0.2 0.1333  -0.046 -0.0206667 0.046 0.020666667
0.2667 0.2 -0.0277 -0.039 0.027667 0.039
0.3333 0.2667 -0.0883 0.02166667 0.088333 0.021666667
0.4 0.3333 -0.124 0.05733333 0.124 0.057333333
04667 04 -0.0727 0.006 0.072667 0.006
0.5333 0.4667 -0.0203 -0.0463333 0.020333 0.046333333
0.6 0.5333 -0.069 0.00233333 0.069 0.002333333
0.6667 0.6 -0.0357 -0.031 0.035667 0.031
0.7333 0.6667 -0.0523 -0.0143333 0.052333 0.014333333
0.8 0.7333  -0.085 0.01833333 0.085 0.018333333
0.8667 0.8 -0.0227 -0.044 0.022667 0.044
0.9333 0.8667 -0.0533 -0.0133333 0.053333 0.013333333
1 0.9333  -0.112 0.04533333 0.112 0.045333333
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For 2<X<3
2
R:(K—IJ ,0<RS1
2 4

.-.X=2(\/§+1),when0<1eso.25
For 3<X<6
2
R=1-1[3-X ,1<R31
3 2 )4

S X=6-2V3R,when025<R<1

e 2558 e

O

(U ) gdall Haiall dad 15 (e Ae 2 531 Microsoft Excel padiug b su

Random Numbers JAa3 & LAY (3 93ka (e 9 Data Analysis JB33 Tools (= -1
Number of Random Numbers s Number of Variables (=1) <U&l) ;L 3 Generation
and s Between (=0) 33U Parameters & 4 s Uniform L3 Distributions (= 5 (=15)
Output U3 Output options (85 31 (Sals sl a ) JLisi Random Seed 43 (=1)

. OK a1 A1:A15 3380 & (S5 Range
iSS Jlaay) sal < & Bl Aalall sy D

=IF(0<=A1<=0.25,B1=2+SQRT(A1)+1,6-2*SQRT(3*A1))
Blsé}Bng\gMjMeigﬁ\szl alall a3

0.004242073
0.404065065
0.548448134
0.839350566
0.028290658
0.074861904
0.199804682
0.215948973
0.939634388
0.117862484
0.03869747
0.8992584
0.979247414
0.6621601
0.621539964

a+b+c 2+3+6 11

5.774378915
3.798005271
3.434580423
2.826325979
5.417344099
5.052190502
4.451563311
4.390221234
2.642082095
4.810735604
5.318553274
2.715018904
2.572031365
3.181148957
3.268978292

E(x)= 5

3

gue
. EAC}J\

3.976877 4kal) Jaws 5ia ()} 253 Excel pldiuly (@)

— =3.66667
3
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el 3 Cpl

HAJMQA}JM‘&\?“”

QL).\A:_“ il};._lj ;LAA}[\ e.wa

pslall 4

2 1422/1421 F Juaill ) sy

(138l 3k ) asy 241 B3l

Aol Al e o ol

J g Il

idsaally axy GESall aal GlSa ) A88all LU J s gl e ) @5

Time Between Arrivals Probability
(Minutes)

1 0.23

2 0.37

3 0.28

4 0.12

043 0.60 059 0.55 0.64 0.10 0.61 0.22 0.85 042 0.01

AR sl 8l sal) A 3 (5SS 7 e S (<)
Jsaall 8 sllanall Aia 3V ae (O 58Laall ) 5 gal) dia 50 (38 5il) 3 g Lial ()
(X300s =7-81) .x=0.05 32 ( E 4xd 5ill)

: S Ul 3ad)

(b Vsl el ol (g T8 (AN o3 )20

0.25 0.01 093 0.70 0.66 0.74 0.79 047 0.68 0.18 0.88 0.07 099 0.51 0.04 0.01

0.68 0.41 096 048 0.11 0.59 0.11 0.10

098 0.05 020 0.11 0.23

Al ) o3 culS 13) Lagh s o siall cani s (358 Runs Test sl Jlia) axaiad (1)

_2mm 1 o 2nn, (2nn, —N)

Hy, N 5%

a =005 z,,,=1.96

N*(N-1)

_ b—(2mm,/N)-1/2

608
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Ay i 40 i < ypie 8 alg ALl 380 giall 2l Y1 (e V) land) aladinls ()

AUl a5 54
0, x<0
2
x?’ O<x<l1
F(x): (2_x)2
1- 5 I<x<2
1, x>2
CAlEl J)rgud)

< yuaie 8 J add Al g Acceptance-Rejection Technique uzd ) 5 J sl 48 4l aladinly
a5 (e72=0.8187) 1 =0.2 b sic Poisson Variates O 5 g2 )58 auii :\-,u\yir—
b 2ol i |l 8 Jlpadl (e il pall a5

P=13n=0 g=a:] 35kl

PxR, =P Jdus R, SHsde ad)aly:2sshill

e ganl g p il y ad Y N =p J8) Baie p e il 13 23 5 ghadll
.2 35hall
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R IV . T

QLJA:_\._ [GIPEN ;LAAY\M

pslall 4

- 1422/1421 S Juadll el Ly
(138adl 3,k ) Gm 247 Bald]

alelu 3 il
AN Al es e ol

J¥) J) )
1l (Jamy GEdA) aal S ) 2880l L 31 J e gl il (0 @58
Time Between Arrivals (Minutes) Probability
1 0.23
2 0.37
3 0.28
4 0.12

L2 50 222l J e 5 oo e 3l Al ()

Jsaall 8 olanall e 3V ae (O 33aLEal) ) 5 gl dia 33U (33d 5l 8050 Liia] ()
(oo =781) =005 35 ((E4ad 5id))

(ol | o el sl (e 1) 0D ol 550

0.25 0.01 093 0.70 0.66 0.74 0.79 047 0.68 0.18 0.88 0.07 0.99 0.51 0.04 0.01
043 0.60 059 0.55 0.64 0.10 0.61 0.22 085 042 0.01 098 0.05 0.20 0.11 0.23
0.68 0.41 096 048 0.11 0.59 0.11 0.10

ALY o2a S 1) Lah HLeidY daws siall cani g (558 Runs Test soall Juia) aaiad ()
2mmn, 1, 2nn,(2nn,—-N) 7 b—(2nn,/N)-1/2

/J b o, = ) -
N2 N*(N-1) ' 2nn, (2nn, —N) v
N*(N-1)

@ =005, z,,. =196
e 3l siie e e a6 Al Al A8 sal) ali Y (e J5Y) ) alasinls (<)
AU a5 Al Al Ay (Jaaiia)

F(x) =%, x=126
)’.uai Lﬁi ij =smallest integer >y 48kl (aJ;:tu:} AA:\A.\A eﬁ)i ‘:Ac d}a;ﬂ &AJA)
X L.SJL“‘:’jiU"‘)-‘SiC-}MJL
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(a4 31y Acceptance-Rejection Technique uad ) s J sl 44 Hh aladinls ()
.(e2=0.8187) A=0.2 L siar Poisson Variates O 52 &) 95 iy @‘}1“—)&:—%
b oAl i s |yl I Jlgadl (pe Al pial a1 aasin
P=13n=0 pa:] 55kl

PxR, =P Jdus R, SHsde ad)aly:Dsshill

e ganl g p adgdadall y ad Y N =p J8) Baie p e il 13 23 5 ghadll

. 2 5 ghaall
A J) g
) sl a3 i) Lae sy Wamy ) adl dde )i aae Jaw gie apaad o sl asl oy 5
idsaally (amy Lo 3L Y
Number of Customers/Day 8 10 12 14
Probability 0.35 0.30 0.25 0.10

éﬂ\ébﬁ;ﬁ\@);ﬂ\%&)ﬁ\max_ Lyg}hi,guyjds

Number of Loafs/Customer 4 8 12 16

Probability 0.4 0.3 0.2 0.1

,gaﬁjw\mq‘;:m&jy\qm@thhjdﬂ;e%imgﬁéu
Aafig 3 pe JS A Jaaa L padind) | SED Jhged) (e 400 glial) a8 Y1 a2t :ddaadle
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O VORI T

£1422/1421 S5 Jeaill gl Jiad dline s

¢aan 241 saldl
I gl A
()
12 1 4 3 2 1 2 1 2 2 1 2 2 3
2 2 4 3 2 3 3 3 2 1 1 1 1 3 2
3 1 1 1 2 3 2 2 2 2 4 2 3 2 3
1 2 2 4 3
(<)
X Count (O,) p(x)
1 13 0. 26
2 21 0.42
3 12 0.24
4 4 0. 80
20 |
)
@
§- 10 —|
e
o -

E =50%x023=115
E,=50x0.37=18.5
E, =50x0.28=14
E,=50x0.12=6

E, b 5l ol i ()

Lﬁlﬁ@f@ﬁa_\m}

L (0,-E)
2 i i
o _Z‘ E 11.5

1

=0.195652+0.337838 +0.285714 + 0.666666 =1.4859

o =1.4859<7.81= y7 s

18.5

612
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2 2 2 2
:(13—11.5) +(21—18.5) +(12—14) +(4—66)




Jsaals nacall 3 sl s Bl gl Al gl i1 ol AN A i) pind Y

Tass siall 2 ) puall )

41 =0.4485
L giall Cndig 358 5ol an 58
- - + + o+ O+ o+ o+ o+ - + - + o+ -
- - + o+ o+ o+ - + - + - - + - -
- - + - + o+ - + - -
b=21, m =21, n,=19, N=40
2x21x19 1
=X 22045
TR
2x21x19%(2x21x19 - 40
o=l XS bt ) 604884 (93654
(40)’ (401 62400

_21-2045 055
J9.693654  3.11346
7, =0.17665<1.96 = z, s

=0.17665

0

A s A8 Y1 o () ALEN A i) b 1Y Lule

(<)
F(x):%:R, x=12..6; ROU(0,1)
PR
6

X =6R, ROU(0.1)
386 51 0n X (GPsdall il dama 61 e Joasi (S
X =|6R]|, ROU(0,1)
1 4 slhall aill
X, =16%x025]=]15|=2, X,=[6x0.01]=]0.06|=1, X,=|6x0.93]=|558]=6
X,=|6x0.70]=]42]=5 X,=|6x0.66|=3.96|=4, X, =|6x0.74|=|4.44]=5
2,1,6,5.4,5 &/

(@)

stepl:setn=0,P =1

step2:R =025 P—>PxR, P=1x0.25=025
step 3:Sice P=0.25<e* =0.8187, accept N = 0.
stepl:setn=0,P=1

step2:R =0.0, P—>PxR, P=1x0.01=0.01
step 3: Sice P=0.01 <e™* =0.8187, accept N = 0.
stepl:setn=0,P=1

step2:R =093, P—>PxR, P=1x0.93=0.93
step 3: Sice P =0.93>¢™* =0.8187, reject n=0, and return to step 2 withn =1.
step2:R,=0.70, P—>PxR,, P=0.93x0.70=0.65
step 3:Sice P=0.65<e* =0.8187, accept N =1.
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stepl:setn=0,P =1
step2:R =0.66, P—>PxR, P=1x0.66=0.66
step 3: Sice P =0.66<e™* =0.8187, accept N =0.
0,0,1,0 :o® @ sthall Al glall juiall (he add 4 13)
(A ) gl s
52 ST Gl 33a] (1) s

Number of Customers CDF Random Number
8 0.35 0.01-0.35

10 0.65 0.36 - 0.65

12 0.90 0.66 —0.90

14 1 0.91-1

05 ISTAae Y1 2l (2) Jsaas 2

Number of Loafs CDF Random Number
4 0.40 0.01 -0.40

8 0.70 0.41-0.70

12 0.90 0.71 -0.90

16 1 0.91 -1

8 bl sae axi (1) Ui ey R=0.25 :dsY) sl

Customer Number R Number of Loafs
1 0.01 04
2 0.93 16
3 0.70 08
4 0.66 08
5 0.74 12
6 0.79 12
7 0.47 08
8 0.68 08 Total =76

8 (LM axe aa3 (1) o (s R=0.18 1 SU o all

Customer Number R Number of Loafs
1 0.88 12
2 0.07 04
3 0.99 16
4 0.51 08
5 0.04 04
6 0.01 04
7 0.43 08
8 0.60 08 Total =64

10 ALY axe 223 (1) Jsaa (s R=0.59 U & )
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Customer Number R Number of Loafs
1 0.55 08

2 0.64 08

3 0.10 04

4 0.61 08

5 0.22 04

6 0.85 12

7 0.42 08

8 0.01 04

9 0.98 16

10 0.05 04 Total=76

8 ALl a3 223 (1) Jsd> ey R=0.20 il sl

Customer Number R Number of Loafs
1 0.11 04

2 0.23 04

3 0.68 08

4 0.41 08

5 0.96 16

6 0.48 08

7 0.11 04

8 0.59 08 Total =60

8 ALl axe aa (1) Jsds ws R=0.11 :omlal) o il

Customer Number R Number of Loafs
1 0.10 04

2 0.25 04

3 0.01 04

4 0.93 16

5 0.70 08

6 0.66 08

7 0.74 12

8 0.79 12 Total = 64

Lo 5ia 13) Lt 576,64,76,60,64 1 s» all dused 8 dcluall die HYT aae (3 13Sa
i ;68 o die HY) s
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HAJMLJAA‘)S‘A&‘(‘;MJ

Q\,}Luj\ gy ;LA;:}(\ (».45

pslall 43S

& 1423/1422 I Jeaill i) Ly
(138l 35k ) Gimy 241 3aldl

Glels 3 el
:@m\&u\l‘&@‘:‘ﬁ%\
:J ) J)gedd)
Uﬁjs()amewﬁ\)bhighM\w}@mau@\q@
5 8 8 6 7 9 9 6 9 7 9 9 5 8 7 7
7 5 6 7 8 8 9 9 6 8 6 5 6 5 9 5
5 7 8 8 6 6 7 6 7 5 7 9 6

laalia) sigd caulie Jlaia) )58 3uda (@
Al gl daas e 520 A (<

A ) sl

A a5 1) Al iy (Jasaiia) adaiile ) g jaiie (e da 20 g

F(x):%, x=1,2,6

JMi Lﬁi LxJ =smallest integer > x PEY || (QJA:\M:’ AA:\M e@.)i LA;: djm;ﬂ &Amﬁ)
xS 5l e ST maa axe

S ) g
dand iy a3 s Lie sy oy Al sl die i aae Ja gie aaad o sl aal oy 5
id sl (g L o QL3N
Number of Customers/Day 8 10 12 14
Probability 0.35 0.30 0.25 0.10

;@&\@M}}(\@)ﬂ\@;&)‘ﬁ\@d& é)ﬂéuy)ds

Number of Loafs/Customer

4

8

12

16

Probability

0.4

0.3

0.2

0.1

,gnﬁjgg\qu&d\&jy\qm@p;hjdmet_j 10 Ly S
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O VORI T

&L}\A:_“ L:'_\}A.j} ;L».AA}[\ e.wa

pslall 4

2 1423/1422 J Y Juaill el sy
(135l G5k ) Sy 241 530

Glelw 3 (el
Al ALl aaa Ao "y

:J ¥ J)gudd)

Uiso) 50 22ad alkai sk aad & deaall (e 31 4000 clibll il
7 9 8 9 6 9 7 9 9 5 8
5 6 7 8 8 8 9 9 6 8 6

9 5 5 7 8 8 6 6 8 7 6

6

laaliall odgd calia Jlia) aajg8 b (&
AUl gl dead 40320 A (&
;5:'135\ O iguad)
AUl 5l Al oy (Jaaiia) aladio S gle yiaie (e A 20 A
F(x)z%, x=12,---,6
e JM‘ Lﬁ‘ LxJ = smallest integer >x A3l eé;:mﬁ :\A:\M e\ﬁ)‘ ‘“;.:: d};aa.“ &A\)A)
x g ol e Sl s
S ) gl
e a5 a5 Acceptance-Rejection Technique u=d ) 5 J sl 44 yha aladinly
. A=0.5 b 5l Poisson Variates O 32 )58 iy (S gie yiaia
PSP FEFGIPICEN
P=135n=0 g=a:] skl
PxR,, = P dus R, Sshe ad)aly:23shill
e ganl gy g dallall 4 (=i Y N =g Jb) Baie p o et ChilS 1Y) 13 5 gladll
.2 5kl
22211 ) igmad)
Gl aaad Ilaia i a5l Le o Wasy A el dde i sae Jaws sie s oy Jadl aal oy

~N LK O\ D
(S B N e o)
~N L 0
O O 9

i sl (hary Ly
Number of Customers/Day 8 10 12 14
Probability 0.35 0.30 0.25 0.10
N Jcin Y 55l Conen Ai HY) e 230 (1S 90 US
Number of Loafs/Customer 4 8 12 16
Probability 0.4 0.3 0.2 0.1

,Qnﬁjgﬂ\uqqéd\&JY\qm@;&aa;&cegimgjyéh
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{{.}AJ‘OA}J\AM&

2 1423/1422 IV deadll Slgil) jliay) Ay 4ad sai s

MTB > Tally C1;

SUBC> Counts;
SUBC> CumCounts;
SUBC> Percents;
SUBC> CumPercents.

Summary Statistics for Discrete Variables

(138l 5k ) sy 24 30l

sJ oY) J) el L)
aa3 Minitab alaaiub (1)

SerTime Count CumCnt Percent CumPct
5 8 8 16.00 16.00
0 11 19 22.00 38.00
7 10 29 20.00 58.00
8 11 40 22.00 80.00
9 10 50 20.00 100.00
N= 50

Input ) Jlae a5 1S g je i) aadi L) caulio Jlada) g ) 58 okl

Distribution Summary

Distribution: Discrete
Expression:  Disc(5, 9)
Square Error: 0.002400

Chi Square Test
Number of intervals =5
Degrees of freedom =4

Test Statistic =0.6
Corresponding p-value >0.75
Data Summary
Number of Data Points =50
Min Data Value =5
Max Data Value =9
Sample Mean =7.08
Sample Std Dev =1.38

Histogram Summary

Histogram Range =4.51t09.5

618
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Number of Intervals =5
bl e siaiy 9 55 (4w Discrete adaiiall gy sill () aa
SV Minitab (8 JDak Aulaal el padind daxt (5020 A5 (@)
MTB > Sample 20 Cl c4;

SUBC> Replace.
MTB > print c4

Data Display
c4
6 38 3 6 6 6 38
9
8 8 8 9 5 7 6
5
8 38 6 5
1Al O guall Al
sl Al iy A gle el ad gl
Fao= %,x = 12...,6
;Q\ﬂ\ Jand
R=Foo= %,x = 12,..,6

\'x=6R,RI1 (0,1

A8l padist dngna W) e Jgeanllgdagnaa je af axy 138
&or smallest integer * x

a3 Minitab alaaieb
MTB > Random 20 cl;
SUBC> Uniform 0.0 1.0.
MTB > let c2=6*cl
MTB > let c¢3=c2+0.5
MTB > round c3 c4
MTB > print c4

Data Display

LI J) el Al

e = 0.606531
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hn=0P=1

2)R, = 0.771828 b P ® PR, = 0.771828
3)0.771828<0.606531 b NO ® reject n = 0b n
2)R, = 0.428251 b P ® PR, = 0.3305361
3)0.3305361 < 0.606531 b YES® N = 1
hn=0P=1

2)R, = 0.995495b P ® PR, = 0.995495
3)0.995495<0.606531 > NO ® reject n = 0b n =1
2)R, = 0.067969 b P ® PR, = 0.067663
3)0.067663 < 0.606531 b YES® N = 1
hn=0P=1

2)R, = 0.815945b P ® PR, = 0.815945
3)0.815945<0.606531 P NO ® reject n = 0b n
2)R, = 0.833423 b P ® PR, = 0.680027
3)0.680027 < 0.606531 P NO ® reject n=1b n =2
2)R, = 0.344675b P ® PR, = 0.234388

3)0.234388 < 0.606531 P YES® N = 2
hn=0P=1

2)R, = 0.565971b P ® PR, = 0.565971
3)0.565971<0.606531 > NO ® reject n = 0b n =1
2)R, = 0.560698 b P ® PR, = 0.317339

3)0.317339 < 0.606531 > YES® N = 1
m=0P=1

2)R, = 0.718902 P P ® PR, = 0.718902
3)0.718902<0.606531 P NO ® reject n = 0P n =1
2)R, = 0.631130 b PR, = 0.453721
3)0.453721<0.606531 b YES® N =1

Il
—_

Il
—_

1,1,2,1,1 oo il

12l ) Jipeall Ak}
IS Adaall Jlan ) oS5 A god) Sl 5T 52
: PEENSPSEEPE )

e S bl s Al J g

Number of Customers/Day Probability Cumulative Probability
8 0.35 0.35
10 0.30 0.65
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12 0.25 0.90
14 0.10 1.00
O J9 i Y ase Ailas Jgan

Number of Loafs/Customer Probability Cumulative Probability

4 0.4 0.4

8 0.3 0.7

12 0.2 0.9

16 0.1 1.0

:J ) sl

332 13 0.35 50 ol l 138 0 Lars 0.125002 (sl ann Gl 30 22 58

8= Js¥ asall N

8 I b e s IS A& SV aae YY) aaas

Number of Customer Random Number Number of Loafs
1 0.747727 12
2 0.165930 04
3 0.807279 12
4 0.691822 08
5 0.332073 04
6 0.865662 12
7 0.954414 16
8 0.605033 08
Total 76

e 576 = U asll Aeludl Aie HY1 2 13

13} 0.655 0.35 O a8l 13 O Lay s 0.436581 (ol s a8 ) Gannsy Gl ) dac aa 58

10 = SN o sll (5l 51 dae

10 ) ol (e g2 JS A JY) ase GY) aass

Number of Customer Random Number Number of Loafs
1 0.795704 12
2 0.191331 04
3 0.326339 04
4 0.760580 12
5 0.232169 04
6 0.766908 12
7 0.897992 12
8 0.498371 08
9 0.593898 08
10 0.917927 16
Total 92

e 592 = 3l & pall delaall de Y a2e 1)
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1311.005 0.90 o adLll 13 (i Lars 0.975134 ) siie a8 ) Gannsy Gl 1) dac a5

14 = AW o 5all (L 2

14 I G0 e e JAie JY) axe ) saas

Number of Customer Random Number Number of Loafs
1 0.500345 08
2 0.377338 04
3 0.497917 08
4 0.560237 08
5 0.742156 12
6 0.066540 04
7 0.953874 16
8 0.048342 04
9 0.133688 04
10 0.145730 04
11 0.313932 04
12 0.656628 08
13 0.146369 04
14 0.688054 08
Total 96

e 596 = Callil o sl de Lol Aie HY1 e 13

;@US\ ﬁ}:\l\

13 0.90 50.65 o ALl 138 () Las 0.852771 i) sdie ad ) oy LU 232 2a 58

12 = A4 ol G e

12 3 5Ll o 050 JSUAae YT aae oY) aass

Number of Customer Random Number Number of Loafs
1 0.102021 04
2 0.352606 04
3 0.739246 12
4 0.278503 08
5 0.495604 08
6 0.471064 08
7 0.214966 04
8 0.784797 12
9 0.922574 16
10 0.011573 04
11 0.530562 08
12 0.811989 12
Total 100

e 5 100 = @l W o sl deliall die JY) 23 13

13 0.90 50.65 o Al 138 () a5 0.676495 3 sdie a8y canusy (50 232 2a 53

12 = A4 ol G e

12 3 b3l o s JSU A Y1 aae oY) aass

| Number of Customer

| Random Number

| Number of Loafs
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1 0.113377 04
2 0.682001 08
3 0.860924 12
4 0.616596 08
5 0.670505 08
6 0.996726 16
7 0.203282 04
8 0.616869 08
9 0.337997 04
10 0.273178 04
11 0.832140 12
12 0.575714 08
Total 96

W 596 = el o pll delual) die Y1 2ae 13)

9 La gy deluall dae V) aae Jass gia 13

76+ 92+ 96+ 100+ 96 _ 460
5 5 ;

Lo e 92 alae) lall Jiadl) e Gl

Average Number of Loafs = =92
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sl gassllall gy

sz ollall dealy
g‘wl 249349 :L=-\}n fand

(1 38\l 3 k) dan 241 3

Clelu 3 ool
Ao ALl asea Ao
:J 5N ) gl
t Sl sy a5l iy ame miie Jeo gl o) HaN Gl
Daily Demand 0 1 2 3 4
Probability 0.33 0.25 0.20 0.12 0.10

Gl iy a5 6 5 shont 5} (81 430 5 1308 ol s S il 38 (g0 05 3l iy
2ny (53 (g) Ry a3 lalla 33555 5 3 g sall (05 el ks (a3 Al (gl las 5 10
Qlhll g (s e ¢ shiall (a3 5 5) Lead Time a3l (o) (32 0303 I

Lead Time (Days) 1 2 3

Probability 0.3 0.5 0.2

3 09 Al @) il 3 5 a5 12 S G5 A S 13) g sl gl (e i
A g anlla 5a8aT A (el Lgd Gaa Al ALY At 2aa | Uil 13e] aulial 6 L gu (Skad
Lo ganl o) il 4y gllaall Cilas gl dae Jau gl g (38T Al g Culla Al Cilas )

i :‘&! N igd)

(A s iy A Y ds e b gy e lia el il Lifetime Sbal (e
0.4e7%%, x>0
f(x) - { 0, otherwise
il e aad s 3 43a 31 1000 s EXCEL 5| MINITAB pladiuls
$) i 5 am Jama JV Y eliall jadll o Jlais) sala -1
ALY 3y i 6 53 G e oo linall el of Jain) sale -2
(ki) 8 jE eds e Aay) Lbat clailis gia -3

<Gl J) igad)

624




x, & sdie el Cilaalin Jia Jul )83l Jgaal

X, 0 1 2 3 4 5 6 7 8
Observed 118 274 298 169 105 25
Frequency

=005 332 Jows i (3l 5 02553 4 sl ey, o) AL il s

625




sl gas Il all gy

2 1423/1422 AU Jualll iledl) LOaM dlatiae cibila)
(1 38l 3 k) dan 241 3

2 s¥) Jl gl Al
AU J ghaadl 0 65 4 ) BSLall
r o) bl Ailaa J g2

Demand Probability Cumulative Probability Random Number
0 0.33 0.33 0.00 - 0.33
1 0.25 0.58 0.34-0.58
2 0.20 0.78 0.59-0.78
3 0.12 0.90 0.79 - 0.90
4 0.10 1.00 0.91 -1.00
il o) Alae J 5o
Lead Time Probability Cumulative Probability Random Number
1 0.3 0.3 0.00 - 0.30
2 0.5 0.8 0.31-0.80
3 0.2 1.0 0.81 -1.00
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(SIS 5l Y1 s MINITAB Vs aadins 4aid 1000 2! 51

MIB > RANDOM 1000 Ci1;
SUBC> EXPO 2. 5.

MIB >
S all adl) q;j\eSAq}Ad\gEXCEL QAM@L@.@J\}BJ}A\H&\ Gl
Jsal S 5 b ol el al e Ll (Balati Gy ) 0 5 5 il (5 580

- )
Class Interval Relative Frequency = Cumulative Relative Frequency LA
x, <0 0 0= P(X < 0)
0<x <1 0.331 0.331 =P(X <1)
I<x,£2 0.224 0.555=P(X <2)
2<x,£3 0.144 0.699:P(XS3)
3<x,<4 0.101 0.800=P(X <4)
4<x <5 0.056 0.856:P(X£5)
5<x,<6 0.049 0.905=P(X <6)
6<x <7 0.035 0.940=P(X <7)
7<x <8 0.018 0.958:P(X<8)
8<x <9 0.012 0.970=P(X )
9<x, <10 0.006 0.976 = P(X <10)
10<x <11 0.007 0.983:P( <11)
Il<x <12 0.006 0.989 = (X 2)
12<x <13 0.006 0.995=P(X <13)
13<x, <14 0.001 0.996 = P(X <14)
14<x <15 0.003 0.999 = P(X <15)
15<x <16 0 0.999=P(X <16)
16<x <17 0.001 1.000:P( <17)
17 < x, 0

:Jsall (e

Gl i 5 any Jamy Y elicall el o Juaia) -
P(X 25)=1-P(X <5)=1-0.856=0.144
Jsaally GO 5 gerl) (e Gl
S 5ias 6 53 o Jons elinall Ll o Jiain) -2
P(3<X <6)=P(X <6)—P(X <3)=0.905 - 0.699 = 0.206
Jsaall 8 Gl 3 ganll aladiuly Loay)
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D P(X<5)=[04c"" =1-¢"" =0.864664717
1-P(X <5)=0.1353353
2) P(3<X<6)= j:o.4e-°-4x =) %9 20210476259
(fe G S 355 30 il o Jgeandl) il & o)l @llia ) Jaadl
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-2~0
E, =1000P (X =0) =100 0’2 —135.335283
e’zél
E, = IOOOP(X = 1) =100 T =270.6705665
e—2‘22
E,=1000P (X =2) =100 =270.6705665
e‘zf
E, :IOOOP(X=3)=100 3 =180.4470443
6—2'24
E, :IOOOP(X :4):100 m =90.22352216
e—ZiS
E, = IOOOP(X = 5) =100 51 =36.08940886
e—2.26
E; =1000P(X =6) =100= " =12.02980295
e—2 é7
E, :IOOOP(X=7)=100 r =3.43708656
e‘zig
E, :lOOOP(X:8):lOO Y =0.85927164
s 0583y
i X, Observed O, | Expected E,
1 0 118 135.3353
2 1 274 270.6706
3 2 298 270.6706
4 3 169 180.447
5 4 105 90.22352
6 5 25 36.08941
7 6 8 12.0298
8 7 1 3.437087
9 8 2 0.859272
Total 1000 999.7626
Lagd Al Ll e ilal) adi® 5 (e il 55aY) (iidal) 8 dad gial) Al o) Jaadls
X, Observed O, Expected E, (0,-E) / E
0 118 135.3353 2.220504
1 274 270.6706 0.040953
2 298 270.6706 2.759428
3 169 180.447 0.726162
4 105 90.22352 2.420038
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5 25 36.08941 3.40751
>6 11 16.32616 1.737578
Total 1000 999.7626 13.31217

Ko =1331217 Ay suaall an i S
Hooss =12.5916 ddsaall a5 5\S
ey O ABE A jall il 51 Wil A gaal) daall e St & guesall Al o) L
L =0.05 die 2 busiay Gl g il A ghe
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:GPSS WORLD Leaiiue 40Ul dBLY) 0 Jadd aal g te Caal

SV Alaal) anall i« Lgie IS cllaadl (e Axgliie (31 5k (e daad pius (1)
5 15% N g JS ZUa3 Q3NN 5 4000 Grideal) Lemiad sl adaill (0 20% ) zliss
203 5 A4l ¢ 555 gt sl el (e 60% 5l e Lganios slaal ol (e 5%
o=l Lghe o3 Al ddaal) (e dallas Bale ) I 2 UaS 4800 40% V5 ¢ scrapped

b (Y leall a3l ol a0 550 4883 30 JS Jass glall B 2T 30 dabai delin
(A Jsaally

Time For First Process
Frequency 0.05 |0.13 |0.16 |0.22 |0.29 |0.15

Process time (mins) | 10 14 21 32 38 45

33882 24 Jous g (pagtha 255540 550 Dulaal e 35 B 156 (3 2 dyleal)
AN & Y e ) (e AleiKa Aadad 100 J i) Slilee  Sla 3183 4 (5 jlanae <l )
A g yall adadl) 2xe

9
O35S Ay Al Lo g &y )50 Aaal pe Aol gy 40 oSay gl il O 9 38 ()
O Al s sia Jliabigtany 63 540 O s sl Qllall 33251000 (e
535 sall (g ) G 3 Al Callay &y (5 5l e () () han s 1000 p Caagiiasall
G ()5 ) Jamy O 5iS) 51828 5 800 52 253 sall 03 3l S 13 322 51000
9 dulbll Jua ¢l Jead time a3 (e & 51D al)) dused aUaty Jaad 48 00 g gaaY)

O3l (ali o) s S 1) L (3255 50 200 33l 558l alhas Sl sl 5 & sau
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4 1422/1421 A& Jaadl) Jey SUl LAl dlddiae Glls)
(2 5Slas) Cusy 342 sadll

(Aeoxdieal) 40 gudial) Jae V) Aty Calias il ddaadla) (1) J)pll 4l

Kk ok ke k ok ko ko k ok ok sk sk sk sk ke ke ke ke ok ok ok ok ok ke sk sk sk ok ke ke k ok ok ok ok ke ks ke k ke ke ok ok ok ok k ok ke k ke ok ok ok ok ok ok ok ok ok

* Quality Control Program *

* Time units are in minutes *

Ahhkhkhkrhkh bk bk hhkhk bk bk bk rhk bbbk hkdkr bbbk bk hk bk hhhhkkkhhhhkkkhhhkkkkhhhkkkkhhkhkxk
RMULT 93211

* Definitions

Transit TABLE M1,100,100,20 ;Transit Time

Process FUNCTION RN1, D7

0,0/.05,10/.18,14/.34,21/.56,32/.85,38/1.0,45

hhkhkhhkhkhkhkhkhkhkhkkhkhhhhkhhkhhkhkhkkkkhkhkhhhhhhhkkkkkhhkhhhhhhkhkkkkhkhkkhkhhkhhhdhhkk*k

GENERATE (Exponential (1,0,30))
ASSIGN 1,FNSProcess ;Process time in P1
Stagel SEIZE Machinel
ADVANCE Pl ;Process 1
RELEASE Machinel
ADVANCE 2 ; Inspection
TRANSFER .200, ,Reworkl ;20% Need rework
R e e R R R R R e I R I R I I I I e I I e I I I e b e e R I I i
Stage?2 SEIZE Machine?2
ADVANCE 15,6 ;Process 2
RELEASE Machine?2
ADVANCE 2 ; Inspection
TRANSFER .150, ,Rework?2 ;15% Need rework
Ak hkhkhkrhkhhhkhkhhkhh bk ok bk rh bk hhkhkhhhhhkkhhhhhkkkhhhkkkhhhkhkkhkkkhkhhkhkhkhkhkhhkhkxk
Stage3 SEIZE Machine3
ADVANCE (Normal(1,24,4)) ;Process 3
RELEASE Machine3
ADVANCE 2 ;Inspection 3
TRANSFER .050, ,Rework3 ;5% need rework
TABULATE Transit ;Record transit time
TERMINATE 1
Ak hkhkhkrhkh bk bk hkhkh bk ok bk rr bbbk hkhkr bbbk bk hkhkhhhhkkkhhhhkkkhhkkkkhhhkkkkhhkhk*k
Reworkl TRANSFER .400,,Stagel
TERMINATE
Rework?2 TRANSFER .400,,Stage?2
TERMINATE
Rework3 TRANSFER .400,,Stage3
TERMINATE

(eadiinall ) gl Sae V) Aty Calias i) Akaadla) (&) el 4la)

hhkhkhhkhkhkhkhkhkhkkhkhkhkhkhkhk bk bk bk bk hkhkhkhhkhkhk bk hr bbbk hkhkhk bk kb bk dkkkkkhkhhhhhhkkkkkkkhkhk

*

* Periodic Review Inventory Model
*

* Time units are in days
hhkkhhkhhkhkhhkhhkhkhkhhkhhkhkhkdkhhkhhbhhkhk kbbb hk bk bk drhk kbbb h bk hkhkdkdrh bk h bk kb hkhhkdkrkx*k

* Definitions of non block entities
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RMULT
Stock STORAGE
Stock TABLE

Orderqgty VARIABLE
Demand VARIABLE
Target EQU
Reorder EQU

39941

10000 ;Warehouse can hold 10000
S$Stock,100,100,20 ;Table for inventory amts
Target-S$Stock ;Order quantity

RN1@24+40 ;Daily demand

1000 ;Initial stock level

800 ;Reorder point

Ak ok ok kkhkhkhkhkhkhkh bbbk bk khkhkhkhkhkhkhr bbbk bk khkhhkhkhkhkhkr bbbk khkhkhkhkhkhkhkrrhkkkkkhkhkhhrhxk

* The reorder process

GENERATE
TEST L
ASSIGN
Custwait ADVANCE
ENTER
Skip TERMINATE

5,,,,1 ;Review xact, Priority=1
S$Stock,Reorder, Skip ;Is stock < Reorderpt
2,VS$0rderqgty ;Parameter 2=0Order quantity
5 ;Lead time is 5 days

Stock, P2 ;Stock increases by P2

;Ordering xact is finished

Ak ok ok kkhkhkhkhkhkhkhhkr bk bk khkhkhkhkhkhkhk bbbk hkkhkhhkhkhkhkhkr bbbk khkhkhkhkhkhkhkr bk hkhkkkkkhhkhhrhxk

* The daily demand decrements quantity on hand

GENERATE

ASSIGN
demand

TABULATE

TEST GE

LEAVE

TERMINATE
Stockout TERMINATE

1 ;Daily demand transaction
1,VS$Demand ;Parameter 1 (Pl)=daily
Stock ;Record daily stock
S$Stock, Pl,Stockout ;Can order be filled
Stock, P1 ;Remove demand from stock
1 ;Daily timer

1 ;Daily timer

hhkhkhkhkhkhkhkhkhkhkkhkhkhkhkhk bk bk bk bk bk hkkhkhkhkhkhkhkhkr bk bk bk hkhkhkhhkh kb bk dkkkkkhkhhhhhhkkkkkkkhkhx

* Initialize the inventory

GENERATE
ENTER
TERMINATE

, 001,10 ;Set initial stock
Stock, Target ;Set init stock level=target
;Xact is terminated
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& 5 a3 el o Cllall a5 (el Jlsll e 8 s e 0.35,0.45,0.25
: SG Jgaally amy o sl

Demand Probability Distribution

Demand Good Fair Poor
40 0.03 0.10 0.44
50 0.05 0.18 0.22
60 0.15 0.40 0.16
70 0.20 0.20 0.12
80 0.35 0.08 0.06
90 0.15 0.04 0.00
100 0.07 0.00 0.00

o el Ging i ey 31yl a8l L iy ) 005l (e JeY) 2301 2p0m5 o sl
sthall Ay Lsn il 10 S ()
sthall s 52 100 32l pUaill Sla 5 GPSS WORLD pladinds #3503 0 S (@)

P=R-C-L+S8S

P="Profit (zL_Y)

R = Revenue from sales
C = Cost of newspapers
L = Lost profit from excess demand (b (3ad axe (e 33 sidall ~L V)

(A el gl
(o) ils)

Aspall (e 2l Y awad Aladle

(e gl dua

S = salvage from sale of scrap papers (4uiiall B jall an (e aa i) iliall)
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ST ROV T

QL).\A:_“ G g ;LAA}[\ e.wa
psladl 4K

2 1422/1421 S& Juaill slgall sy

(2 38ladl ) Ciny 342 33l

Slela 3t

A0 A e

¥ Il

daar Baa) gl By jall (o il ddlae e Lead 1) jall e 230 L g 1) Al (g 0
20 @y bl 8 piiaad L o sall Al (8 0 A 5l by 2 e Leran s JWy 1.50
s 138 5 e ja 10 (e (5SE a a8 SN G gy el Bas gl by jall Alla
A0 lia 2 55 w3 A e bessusa &l L 5170 5160 5 50 el s b X )
CYLialy 5 " g " Y ases "aa" ag ¢ LA ALY (e g il

& 5 e Xl al) e Qllall 58 (Cpeall bl e 1 31) Vsl e 0.35,0.45,0.20
A panlls ans 5

Demand Probability Distribution
Demand Good Fair Poor
40 0.03 0.10 0.44
50 0.05 0.18 0.22
60 0.15 0.40 0.16
70 0.20 0.20 0.12
80 0.35 0.08 0.06
90 0.15 0.04 0.00
100 0.07 0.00 0.00

0 ol B i Lasy 33 el 23l Ley yid Al X1 jad) (e JieY) aaad) mas G slhaal)
L 5353 80,70,60,50 @bl (s yiSH 1) Lad o sllaall slag¥ Lsw alil 10 Sls
davall e CL_U;Y\ Cuaa sadaa Dl
P=R-C-L+S
(e sl Cua
P="Profit (zL_Y)
R = Revenue from sales (SIS Clanall 2li)
C = Cost of newspapers (2 2]l 44l<3)
L = Lost profit from excess demand (b (3ad axe (e 33 sidall ~L V)
S = salvage from sale of scrap papers (Auiiall B jall an (e aa il iliall)
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sl and 8 Clelud) Lad dadd ) Cilelu Aelivay g SN AS a8 aoiaill aud a6

aan 050 5l Ll L ISl msall 3 5ala e 8 R AT Aad o Gl (S
A AL aey ol
OrderSize| 6 | 12| 18 24 30 36 48
Frequency | 0.10 | 025| 0.30| 0.15| 0.12 0.05 0.03

120 b Jd i) oy i & 550 4883 15 QLR Jga s O e Lo 5
) e Ll ey el a3 Lo A Aelas US55 10 ) LYl
ALBI 455 B3as 5 60 ana Dle sana

A e slaal) s (STAS a0 Ll (e ol 10 Sta GPSS alasiuly

Qi) and A5 il lllal) sae o gis -4
o5 S A pall duad ) e L) 23S -5
<kl transit times 40EEY) B Y1 0355 -6
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O VORI T

&L}Luj\ Gigan g s:L».AA}(\ (”‘“5

pslall 4

2 1422/1421 S8 Jaadll Al joadl dldae i)
(2 BSlaall ) Cany 342 5ol

LN IS P FEIN

g agll & il (1) dsas 0585

News Day Prob. Cum. Prob Random Digit
Good 0.35 0.35 01-35
Fair 0.45 0.80 36-80
Poor 0.25 1 81-00
ruall LAY o sl Gl (2) Jsas (588

Demand Prob. Cum. Prob. Random Dig.
40 0.03 0.03 01-03
50 0.05 0.08 04-08
60 0.15 0.23 09-23
70 0.20 0.43 24-43
80 0.35 0.78 44-78
90 0.15 0.93 79-93
100 0.7 1 94-00

a0 oY el sl Al (3) Jsaa 0 5S
Demand Prob. Cum. Prob. Random Dig.
40 0.10 0.10 01-10
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50 0.18 0.28 11-28
60 0.40 0.68 29-68
70 0.20 0.88 69-88
80 0.08 0.96 89-96
90 0.04 1 97-00
Dl (5 oLaY) ol QL (4) s 0588
Demand Prob. Cum. Prob. Random Dig.
40 0.44 0.44 01-44
50 0.22 0.66 45-66
60 0.16 0.82 67-82
70 0.12 0.94 83-94
80 0.06 1 95-00

P=R-C-L+8S
=2x50-1.5x50-0+0=25SR

P=R-C-L+S8S
=2x50-1.5x50-0+0=25SR

1Y) ol BlSaall s

(C=75SR) J 75 mus 3y ya 50 = b jidall i) ol 220
4 olY 64 = AL doax e Jlsde i) a1 LAY agill ¢
50 = alhll (3) Usaa o5 13 = () sie a8 ) Gansi 1 5Y) asall Callall

By 50 = 8l yidall 29 jall aae
Lo 82 = ALl U (e S gie &8 ) a1 JLaY) sl £ 8
50 = Gkl (4) Jsaa (e 545 G slall )l 2 SE 6 sall QL

(SIS Jgan (55805 138

Day R.D. | Newsday R.D.| Demand| R |L S P
Newsday Demand
1 64 Fair 13 50 100 | 0 0 25
2 82 Poor 45 50 100 | O 0 25
3 26 Good 93 90 100 {20 |0
4 35 Good 80 90 100 {20 |0
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5 17 Good 04 50 100 | O 0 25
6 45 Fair 20 50 100 | O 0 25
7 03 Good 88 90 100 120 |0 5
8 72 Fair 03 40 80 |0 2 7
9 &3 Poor 78 60 100 |5 0 20
10 69 Fair 03 40 80 |0 2 7

b 145 5 a5l (33 5n 50 Al (s i) 13 Lasd e sall e Jl) o s O 22 J 50l (5
(gl ol o e o s i 52 8 12 80 570 560 J bl ) S5

: S ) sl Al

(SIS GPSS pladinly o3 gad () oS8

* Time Unit is one hour

*

Sizeorder FUNCTION RN1, D7 ;Order size
.10,6/.35,12/.65,18/.80,24/.92,30/.97,36/1.0,48

Transit TABLE M1,.015,.015,20 ;Transit time

Number TABLE X1,100,100,20 ;No. packed each day
Ptime VARIABLE .0028#P1+0.0334 ;Packing time

Amount EQU 1000 ;Initial stock amount
Stock STORAGE 4000 ;Warehouse holds

;4000 units

dhkhkhkhkhkhkrhkhhkkhkkhkhkhkhkhkhhhkh bk bk khkhkhhkhkhkhhkr bbbk khkhkhhkhhkhhhkkkkkkhhhhhhhkkkkkkkhkkhx

GENERATE (Exponential (1,0,0.25)) ;Order arrives
ASSIGN 1,1,Sizeorder ;Pl=order size
TEST GE S$Stock, P1l, Stockout ;Is stock sufficient?
LEAVE Stock, P1 ;Remove Pl from stock
QUEUE Packing
SEIZE Machine ;Get a machine
DEPART Packing
ADVANCE V$Ptime ;Packing time
RELEASE Machine ;Free the machine
SAVEVALUE 1+,P1 ;Accumulate no. packed
TABULATE Transit ;Record transit time
TERMINATE

Stockout TERMINATE

Ahhkhkhkr bk bk bk hkh bk hh bk bk bk rhr bbbk kA r bbbk bk bk r bk bk bk bk kbbb bk hkhkrh bk hkhkkhhhkkkkhhhkkkkhk
GENERATE 0.75,0.08334,1 ;Xact every 40+/-5 mins
ENTER Stock, 60 ;Make 60, Stock

* increased by 60

Stockad TERMINATE

Ahhkkhkhkhr bk bk bk hd bk h bk bk bk rhk bk bk hkhkdk kb hk bk bk r bbbk kb bk bk bk hkrh bk hhkdkhhhhkkkhhhkkkkrk
GENERATE 8 ;Xact every day
TABULATE Number
SAVEVALUE 1,0
TERMINATE 1

Ahhkkhkhkhr bk hh bk hkhd bk h bk bk bk kb bk bk ok hk kbbb bk bk r bk bk bk bk kb hr kb bk bk bk rh bk hkhkdkhhhhkkkhhkkkkkrk
GENERATE , 001,10 ;Initial stock xact
ENTER Stock, Amount ;Set initial stock
TERMINATE

Glﬁﬂ_ﬁJUEEAc(JAq;LB;Gﬂlm
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GPSS World Simulation Report - Manufact.l.1l

Saturday, May 19, 2001 17:49:40

START TIME END TIME BLOCKS FACILITIES
STORAGES
0.000 80.000 23 1
NAME VALUE
AMOUNT 1000.000
MACHINE 10009.000
NUMBER 10003.000
PACKING 10008.000
PTIME 10004.000
SIZEORDER 10000.000
STOCK 10006.000
STOCKAD 16.000
STOCKOUT 13.000
TRANSIT 10002.000
LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT
RETRY
1 GENERATE 325 0
0
2 ASSIGN 325 0
0
3 TEST 325 0
0
4 LEAVE 325 0
0
5 QUEUE 325 0
0
6 SEIZE 325 0
0
7 DEPART 325 0
0
8 ADVANCE 325 0
0
9 RELEASE 325 0
0
10 SAVEVALUE 325 0
0
11 TABULATE 325 0
0
12 TERMINATE 325 0
0
STOCKOUT 13 TERMINATE 0 0
0
14 GENERATE 105 0
0
15 ENTER 105 0
0
STOCKAD 16 TERMINATE 105 0
0
17 GENERATE 10 0
0
18 TABULATE 10 0
0
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19 SAVEVALUE 10 0

0

20 TERMINATE 10 0
0

21 GENERATE 1 0
0

22 ENTER 1 0
0

23 TERMINATE 1 0
0

FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY
MACHINE 325 0.354 0.087 1 0 0 0 0 0

QUEUE MAX CONT.ENTRY ENTRY (0O)AVE.CONT. AVE.TIME AVE. (-0)RETR PACKING
4 0 325 208 0.104 0.026 0.071 0

STORAGE CAP. REM. MIN. MAX. ENTRIES AVL. AVE.C. UTIL. RETRY DELAY

STOCK 4000 2928 0 1378 7300 1 1132.973 0.283 0 0
TABLE MEAN STD.DEV. RANGE RETRY FREQUENCY CUM.$%
TRANSIT 0.113 0.055 0

0.045 - 0.060
22 6.77

0.060 - 0.075
52 22.77

0.075 - 0.090
66 43.08

0.090 - 0.105
51 58.77

0.105 - 0.120
43 72.00

0.120 - 0.135
20 78.15

0.135 - 0.150
17 83.38

0.150 - 0.165
7 85.54

0.165 - 0.180
17 90.77

0.180 - 0.195
8 93.23

0.195 - 0.210
2 93.85

0.210 - 0.225
3 94.77

0.225 - 0.240
3 95.69

0.240 - 0.255
2 96.31

0.255 - 0.270
1 96.62

0.270 - 0.285
5 98.15

0.285 -
6 100.00
NUMBER 622.800 156.046 0
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300.000 - 400.000

1 10.00
400.000 - 500.000
1 20.00
500.000 - 600.000
1 30.00
600.000 - 700.000
4 70.00
700.000 - 800.000
2 90.00
800.000 - 900.000
1 100.00
SAVEVALUE RETRY VALUE
1 0 0
FEC XN PRI BDT ASSEM CURRENT NEXT PARAMETER
VALUE
443 0 80.090 443 0 1
442 0 80.343 442 0 14
444 0 88.000 444 0 17
Manufact.1.sim:3 - FACILITY ENTITIES =10l ]|
Locaion | [ 8| o _a
Find Continug Halt Step
Facility | Umizahun‘ Dels Chaml Acquisitiunsl Availab\e‘ Ave.T\mel OwnerXN‘ Retry Chain‘ Fending C@ Interrupt Chain
[EJMACHINE 0.354 0 328 + 0.087 1] 1] 1] 1]
Manufact.1_sim4 - QUEUE ENTITIES =lofx]|
e g 8| of .4
Find Continue Halt Step
Queue Entity | Current Content | Entry Cuuml Zero Entry Cmum‘ Meximurm Cnmeml Awverage Cnmeml Average Time (+D)| Average Time (—D)l Retry Chain
[®IPACKING 0 325 208 4 0.104 0.026 0.0 1]
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& _lox|

Locaton | E 8| of 4] & 4]

Find Continue Halt Step Place Remove
Loc Block Type Current Count | Entry Count | Retry Chain | Line Numkber Include File
&1 GEN GEMERATE i 325 i] 15
&2 ASN ASSIGN i 325 i] 16 i
& 3TES TEST i 325 i] 17 i
CF4LEA LEAYE I 328 1] 14 I
o QUE QUEUE 0 3zh 1] 19 0
6 SEl SEIZE 0 325 1] 20 0
»7 DEF DEFART 0 325 1] 21 0
o ADY ADWANCE 0 328 1] 2 0
CFIREL RELEASE 0 325 1] 23 0
1034 SAVEVALUE 0 325 1] 24 0
11 TAB TABULATE 0 325 1] 25 0
w12 TER TERMINATE i 325 i] 26 i
Qo STOCKOUT  TERMINATE i i i] 27 i
14 GEN GEMERATE i 105 i] 29 i
LIS ENT ENTER i 105 i] 30 i
v STOCKAD TERMINATE i 105 i] 32 i
17 GEN GEMERATE i 10 i] 34 i
13 TAB TABULATE I 10 1] 3% I
1954 SAVEVALUE 0 10 1] 36 0
W Z0TER TERMIMNATE 0 10 1] 37 0
21 GEN GEMERATE 0 1 1] 39 0
CLEZENT ENTER 0 1 1] 40 0
WZ3TER TERMINATE 0 1 1] Bl 0
o =10l %]

Time

Time in System —
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Ave. 4l (e a5, (.12 ks ga il and 5 k) QL) sae bugic @
.Queue Entity Packing <=3 &l 8 Cont.

. Table Number (5 (e Lo g2 de ) sall Lpad )l Clelidl 1555 @

(3l as o dsaia g0 s TRANSIT Jgaal) 8 cilllall A0EEY) i gY) 555 @
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Q\,}Luj\ Lh_i}a.)} c«\..a;:}“ (-a.wﬁ
2 1421-1420 JsY) Jeadll leall jLaay)
(2 38l (5 )l ) Cny 342 Bkl

il b &G (a3l
Al Ay ped e s
:Jo¥ gl

Leale dlial Jaef 5 aulil) cilallaiadll Co e
(a) System state  (b) Entity  (c) Attributes (d) List (e) Event (f) Eventlist (g) Activity (h)
Simulation clock.

A g
A taxicab company operates one vehicle during the 9:00 AM. to 5:00 P.M. period. Currently,
consideration is being given to the addition of a second vehicle to the fleet. The demand for taxi
follows the distribution shown:

Time between Calls (Minutes) | 15 20 25 30 35

Probability 0.14 0.22 0.43 0.17 0.04

The distribution of time to complete a service is as follows:

Service Time (Minute) | 5 15 25 35 45

Probability 0.12 0.35 0.43 0.06 0.04

a) Simulate the operation of the system for one day by hand.

b) Using ARENA simulate five individual days of operation of the current system and
the system with an additional taxicab. Compare the two systems with respect to the
waiting times of the customers and any other measures that might shed light on the
situation ( like vehicle utilization etc.)
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aa ) Cpan 1) ) sy

saadl) J cliald Adia
Lbia ey Ul JSEN ) Ul ddana ) anie (e asill Jii aadiod cilials 6 Ll
REIRN
Station
Loading
Scale
Weighing
. — —_—
Queue
Loader Queue

Cana )y () Aalill &)t astl) 3y 5 (i) 2al (e a5 Cina ) (e Jesd Aiald (K
Ol 2 383 2 4 1 @ adad () jaall Ganlll Ada ) e Al Sl (e 5 0558 (ST O )
a:\.tub‘).nu;ﬁd\:\_qm‘)‘uj\ aﬁjWaﬁjﬁ\Jﬁ\bé\hm\d‘)ﬁ
Slaxe ) jladl) ddasa 5 (pe Basadl g Al (ha h g () sl) 8 o) g anll) ClE o) il 5 53
Al Jglaall

reaill 433l Jgaa -1

Loading Time Probability
5 0.3
10 0.5
15 0.2
) a3l dsan -2
Weighing Time Probability
12 0.7
16 0.3

Ul daae 1 53 pall 5 Ll Aie ) Jsas -3
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Travel Time Probability
40 0.4
60 0.3
80 0.2
100 0.1

(3,8 U cledle 10) .Jeadll Juel e dadle 30

AL s Y jaes
IS b SUSTY) ey Jans sia s (93 sl) Gy 5 comndill B ) (g JS Allad 50385 o sllal)

osdh

Aals IS a5 sy Glad) sl Sls -]
Asals JSVAls 5 100 4 GPSS BlSaall zeali ju alaill 7303 -2
_ARENAT:\S\;A\G_Auﬁzzﬂ\ X 3

- o

>

«Uaa Dl

C_);..al\ dall 21

22001 L) 2825 33 gall & 1422 ume ;10 Jall sl ae 50 AT 22
C2 0 OS ldall dae 3y W) e sl e laal) 4S LA -3
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NEUPEN\ P o
Clileall ¢y elan) and

(23Sl 35k Gy 342 B3l
- 1423/1422 Js¥) Jeadll Al jasy)

Slelu 3 el

Aol Al agea Jo aal

:Jo¥ Jgeadt
Activities sail) 4l 5 Attributes LSS Cilia 5 Entities <Lls))
Glbisiual) aabi (5 ) gha avd (3 b 2l (2 dian (10 s and (]
Discrete-event Simulation Method Aladiall ¢ulaa¥) 3lSlas 43 )y 3 geailall L (2
Al S5 e

A ) el
A GPSS <l 8 Jae Jlia sllac) ae Slals L ({
1) GENERATE  2) ADVANCE3) ASSIGN  4) TERMINATE
5) TRANSFER 6) TEST
slac | xo GPSS 3LSLaall 4oy Leie JS ey aS 5 Storage s Facility 02 G4 L (@
ALl

SN ) iged)

5:00 in g lalua 9:00 5yl & a9 3 5l o LAY Aaa ) o 5uali 358 Jais
Aalad) ClS 130 Lagh Al 50 amy OS5 4005 5yl ALl 3 4S50 Caalin S&y ) jeac

: od A8 AN (ool dmanall L) Cann 3l 5 e callal) @l ks

Time between calls (Minutes) 15 20 25 30 35
Probability 0.14 0.22 0.43 0.17 0.04
(S (U5 ) i ) Aexd JLaS) S5 a5 55
Service Time (Minutes) 5 15 25 35 45
Probability 0.12 0.35 0.43 0.06 0.04

lia culS 13 L ol 5 SASY RS8N Caalia ae b S a2 100 3aad 4S80 HUi Sla
Al sl ddlnY dala

GPSS 3lSlaall 4a) alasiudy (

ARENA 4 sl 8lSlaall 4a] alasiuy 5 (o
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2 1423/1422 IV Suaill gl s dund e s
(2 88laa (5 yk) Cany 342 5Ll

1Y) J)pall ks

(f

il adad Allia ale (R0 sl Aagda g aiiall () laill () g0 taiian (e and (1
) el o J pandl lgmpand ol g Uil Jady cansy Loy el

Gl dakad aaead olehi) ddaal (7 Y) add dakad J goa g adaal ;alladl) CWls

sl - enlnlsl)

(el () Al (e ) g gll (e sl il

(Al dadaall HUisy) ey Ao yigidadad JS) i) il ol caldaal) ddads]

1o SIS Ly St ClalatY) mas (8 SO ) a5 0 ke @ blE (2

Dal) 3 LS et ddaal cadaldill M) Alila J gea g ddaald Uil Y

Gyt BN | T kel KN

DAT 8 A el e i 138 ) i) aie i) @al s cllail Aai

(Jﬁﬂ\dﬁ"é‘)u:ﬂ‘%hdﬁj‘z‘)u:}ﬂéﬁm JA:ILA\ JJ.\LLM

Al ) gall and ) ghoay e o) Gl a8 Cpbiad) 1 ade (5l sh and (3
il

) eleii) Adaal clbadl) J goa g adaal sallaill <Y (4

Cpmia) sy

) (e ¢d pa sl (e rliilsl) uu.».a

(S claddl JUIEY ey Je g Clas ) #30) Ju_z.zs\;asj : aldail) Ada)

dgie ) Ll ie AUl Vs e A3 plal) oda b sAbiadiall ClaaY) BlSlas 48k (2

) Nl gy sl 50 Aslee i Aliaiio dia ) 2ic LN Joms 3 2 p3lsy

& b abls

1A sl dla)

()

(1) GENERATE A.B,C.D.E
Future Events Chain 4liiua) cilaall 48 8 425 Transaction Jslxic Create s
A - Mean inter generation time.
B - Inter generation time half-range or Function Modifier.
C - Start delay time. Time increment for the first Transaction.
D - Creation limit.
E - Priority level.

Example: GENERATE 0.1
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(2) ADVANCE A,.B
Future Events Chain dliiud) ¢aal) iid e Transaction delxic gy
A - The mean time increment.
B - The time half-range or, if a function, the function modifier.
Example: ADVANCE 101.6,50.3
(3) ASSIGN A,B,C
Transaction Parameter Jabial alaa Jaay
A - Parameter number of the Active Transaction.
B - Value.
C - Function number.
Example: ASSIGN 2000,150.6
(4) TERMINATE A
sl dlae Lalil g Jalaia )
A - Termination Count decrement. Default is 0.
Example: TERMINATE 1
(5) TRANSFER A,B,C.D
2aaal) il I Jasl gl & s
A - Transfer Block mode.
B - Block number or location.
C - Block number or location.
D - Block number increment for ALL Mode.
Examples:
(a) Unconditional Mode
TRANSFER ,New_Place
(b) Fractional Mode
TRANSFER .75,,New_Place

(c) Both Mode
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TRANSFER BOTH,First Place,Second Place
(d) All Mode
TRANSFER ALL,First Place.Last Place,2
(e) Pick Mode
TRANSFER PICK_ First Place,Last Place
(f) Function Mode
TRANSFER FN,Funcl,5
(g) Parameter Mode
TRANSFER P,Placemarker,1
(h) Subroutine Mode
TRANSFER SBR,New_Place.Placemarker
(i) Simultaneous Mode
TRANSFER SIM,Nodelay Place,Delay_Place
(6) TEST O A,B,C
Jubiall Gl Jae 5 arithmetic condition (beall b 3l il
O - Relational operator. Relationship of Operand A to Operand B for a successful test.
A - Test value.
B - Reference value.
C - Destination Block number.

Example: TEST G C1,70000
(<)

gl Jiail 5 8 Y (o g (g ie Jadh aa 5 Jalaie i g (Agadd) Facility
RELEASE 3 SEIZE (allal) aadi

‘e

GPSS BLOCKS
SEIZE  Facility
GPSS BLOCKS
RELEASE Facility
GPSS BLOCKS
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Jiiail s STORAGE YL daws 4l 23y 5 aa 5 Jalaia (e JS) e i (O %«) Storage
LEAVE 5ENTER (i) adiio iaee 3aa% 2ay () 3l

GPSS COMMANDS

SL STORAGE Capacity
GPSS COMMANDS
GPSS BLOCKS

ENTER  SL

GPSS BLOCKS

LEAVE SL

GPSS BLOCKS

calls FUNCTION RN1,D5

0.14,15/0.36,20/0.79,25/0.96,30/1.0,35

sertime FUNCTION RN1, D5

0.12,5/0.47,15/0.9,25/0.96,

callwait TABLE M1,10,10,20
*

35/1.0,45

GENERATE FN$calls

QUEUE cabg
SEIZE cab
DEPART cabg

ADVANCE FN$sertime

RELEASE cab

TABULATE callwait

TERMINATE 1

GPSS World Simulation Report - Untitled Model 1.1.1

‘e

Sunday, January 13, 2002 00:06:22
START TIME END TIME BLOCKS FACILITIES STORAGES
0.000 2455.000 8 1 0
NAME VALUE
CAB 10006.000
CABQ 10005.000
CALLS 10000.000
CALLWAIT 10004.000
SERTIME 10002.000
LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT RETRY
1 GENERATE 101 0 0
2 QUEUE 101 0 0
3 SEIZE 101 1 0
4 DEPART 100 0 0
5 ADVANCE 100 0 0
6 RELEASE 100 0 0
7 TABULATE 100 0 0
8 TERMINATE 100 0 0
FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY
CAB 101 0.827 20.099 1 101 0 0 0
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QUEUE

CABQ

TABLE

CALLWAIT

CEC XN PRI
101 0

FEC XN PRI
102 0

2

MAX CONT. ENTRY ENTRY (0) AVE.CONT.

AVE.TIME AVE. (-0) RETRY

3 1 101 60 0.261 6.337 15.610 0
MEAN STD.DEV. RANGE RETRY FREQUENCY CUM. %
6.650 13.410 0

- 10.000 7 7.00
10.000 - 20.000 27 34.00
20.000 - 30.000 39 73.00
30.000 - 40.000 13 86.00
40.000 - 50.000 9 95.00
50.000 - 60.000 3 98.00
60.000 - 70.000 2 100.00

M1 ASSEM CURRENT NEXT PARAMETER VALUE
2450.000 101 3 4

BDT ASSEM CURRENT NEXT PARAMETER VALUE

2475.000 102 0 1

O O aa U Jsaa e Lele iille s % 82.7 b 5l Alad o Jaa
LS s e a5 3583 26,65 dans sias 5 4883 70 i Jomr 3 kanall [ sillal) 3 sy
:‘?—‘N\L.SJ\JSH\CJM\QC"‘.‘JA}A

o _loix]
CALLWAIT
Mean: 26.650 S.0.13.410
a0
0 WH’_‘ﬁ
0 200 30 40 500 60 700 &0 90 100 110 120 130 740" 150 160 170 160 W90
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calls finish
cah
[ |
-]

Taxi Cab Problem

100
4] ] f

ARENA Simulation Results
amb - License #9400000

Summary for Replication 1 of 1
Project: Taxi Cab Problem Run execution date : 1/12/2001
Analyst: Model revision date: 1/12/2001
Replication ended at time : 100.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
finish Ta 25.750 (Insuf) 22.000 27.000 4
cab_R_Q Queue Time 1.0000 (Insuf) .00000 5.0000 5
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DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
# in cab R Q .05000 (Insuf) .00000 1.0000 .00000
cab_R Busy .93000 (Insuf) .00000 1.0000 1.0000
cab_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
COUNTERS
Identifier Count Limit
finish C 4 Infinite

Simulation run time: 0.00 minutes.

Simulation run complete.
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Model statements for module: Arrive 1
CREATE, 1:pI1sc( 0.14,15,0.36,20,0.79,25,0.96,30,1.0,35 );
STATION, calls;
TRACE, -1,"-Arrived to system at station calls\n":;
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ASSIGN:

DELAY:

TRACE,

ROUTE:

Picture=Default;

-1,"-Transferred to station cab\n":;

2,cab;

Model statements for module: Server 1

STATION,

TRACE,

DELAY:

TRACE,

QUEUE,

SEIZE,

BRANCH,

MOVE :

TALLY:

DELAY:

TRACE,

cab;

-1,"-Arrived to station cab\n":;

-1,"-Waiting for resource cab_R\n":;

cab_R_Q:MARK (QueueTime) ;

cab_R,1;

If,RTYP(cab_R).eq.2,193$,Yes:
If,RTYP(cab_R).eq.l,95%,Yes;
cab R, cab;

cab_R Q Queue Time, INT (QueueTime), 1;
0.0;

-1,"-Delay for processing time DISC(

0.12,5,0.47,15,0.9,25,0.96,35,1.0,45 )\n":;

843

166$

85%

149$

1718

89%

DELAY:

TRACE,

RELEASE:

DELAY:

TRACE,

ROUTE:

pIsc( 0.12,5,0.47,15,0.9,25,0.96,35,1.0,45

-1,"-Releasing resource\n":;

cab_R,1;

-1,"-Transferred to station finish\n":;

0.,finish;

Model statements for module: Depart 1
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STATION,

TRACE,

DELAY:

COUNT:

TALLY:

TRACE,

DISPOSE;

finish;

-1,"-Arrived to station finish\n":;

finish C,1;

finish Ta,Interval (QueueTime),1;

-1,"-Disposing entity\n":;
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SETS STORAGE 2
TRANSIT TABLE M1,100,100,20
GENERATE (Exponential (1,0,200))
AGAIN GATE SNF SETS, OCCUPIED
ENTER SETS
ADVANCE 180, 60
LEAVE SETS
TABULATE TRANSIT
TERMINATE 1
OCCUPIED ADVANCE 300, 60
TRANSFER , AGAIN
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GENERATE 5,5
TRANSFER BOTH, , BAKR
SEIZE AHMD
ADVANCE 10,6
RELEASE AHMD

665



TERMINATE 1

BAKR TRANSFER BOTH, ,KHLD
SEIZE BAKRS
ADVANCE 10,6
RELEASE BAKRS
TERMINATE 1

KHLD SEIZE KHLDS
ADVANCE 10,6
RELEASE KHLDS
TERMINATE 1

;Gﬂjﬂ\
GPSS World Simulation Report - OR342F22223TEST.5.1
START TIME END TIME BLOCKS FACILITIES STORAGES
0.000 527.111 15 3 0
NAME VALUE
AHMD 10001.000
BAKR 7.000
BAKRS 10003.000
KHLD 12.000
KHLDS 10004.000
LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT RETRY
1 GENERATE 100 0 0
2 TRANSFER 100 0 0
3 SEIZE 38 0 0
4 ADVANCE 38 0 0
5 RELEASE 38 0 0
6 TERMINATE 38 0 0
BAKR 7 TRANSFER 62 0 0
8 SEIZE 33 0 0
9 ADVANCE 33 0 0
10 RELEASE 33 0 0
11 TERMINATE 33 0 0
KHLD 12 SEIZE 29 0 0
13 ADVANCE 29 0 0
14 RELEASE 29 0 0
15 TERMINATE 29 0 0
FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY
AHMD 38 0.742 10.291 1 0 0 0 0 0
BAKRS 33 0.625 9.987 1 0 0 0 0 0
KHLDS 29 0.538 9.782 1 0 0 0 0 0

AUl A Galiig g

05529 4 a5 50533 ead S5 0505 38 deaty deal B 5525100 o= -1
% 53.8 Wi 5% 62.5 JSus % 74.2 2ea) dddla D

83259.78 Al 43ia 5332 59.99 Sl dia ) 8an 5 10.29 2y Aaddll (54 ) Jaue sia -3

A
G )] Lla)
SETS STORAGE 2
TRANSIT TABLE M1,100,100,20
GENERATE (Exponential (1,0,200))
AGAIN GATE SNF SETS, OCCUPIED
ENTER SETS
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ADVANCE 180, 60

LEAVE SETS
TABULATE TRANSIT
OPEN ("OR342TEST.TXT")
WRITE M1
CLOSE
TERMINATE 1
OCCUPIED ADVANCE 300, 60
TRANSFER ,AGAIN

GPSS (e gl

GPSS World Simulation Report - Untitled Model 3.1.1

START TIME END TIME BLOCKS FACILITIES STORAGES
0.000 20542.415 12 0 1
NAME VALUE
AGAIN 2.000
OCCUPIED 11.000
SETS 10000.000
TRANSIT 10001.000
LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT RETRY
1 GENERATE 101 0 0
AGAIN 2 GATE 139 0 0
3 ENTER 101 0 0
4 ADVANCE 101 1 0
5 LEAVE 100 0 0
6 TABULATE 100 0 0
7 OPEN 100 0 0
8 WRITE 100 0 0
9 CLOSE 100 0 0
10 TERMINATE 100 0 0
OCCUPIED 11 ADVANCE 38 0 0
12 TRANSFER 38 0 0
STORAGE CAP. REM. MIN. MAX. ENTRIES AVL. AVE.C. UTIL. RETRY DELAY
SETS 2 1 0 2 101 1 0.880 0.440 0 0
TABLE MEAN STD.DEV. RANGE RETRY FREQUENCY CUM. %
TRANSIT 297.446 218.612 0
100.000 - 200.000 43 43.00
200.000 - 300.000 29 72.00
300.000 - 400.000 0 72.00
400.000 - 500.000 12 84.00
500.000 - 600.000 9 93.00
600.000 - 700.000 1 94.00
700.000 - 800.000 2 96.00
800.000 - 900.000 1 97.00
900.000 - 1000.000 0 97.00
1000.000 - 1100.000 2 99.00
1100.000 - 1200.000 1 100.00

EXCEL phaiuly o)

447.19104 120.9797 100 Bin Frequency
142.45752 1159.576 200 100 0
141.44256 300 200 43
153.0858 400 300 29
224.15124 500 400 0
187.07448 600 500 12
473.57184 700 600 9
187.85268 800 700 1

667



138.25368
583.11864
126.55968
210.52992
166.04964
202.2108
221.46168
144.26412
170.22144
151.45536
564.96312
401.00184
168.51948
227.982
493.75908
645.29976
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172.87824
214.55064
134.52924
238.19016
523.35684
188.38032
156.58548
199.62912
225.40236
214.041
1098.33264
163.29384
709.89768
195.2046
212.42136
403.98228
207.80292
874.81932
223.1532
512.68284
210.61992
195.47808
230.361
170.83992
190.97136
166.10148
205.11792
528.2358
213.90372

900 800 2
1000 900 1
1100 1000 0
1200 1100 2
1200 1
More 0
Histogram
500
45 4
40 -
335_
53[]- _
3 05 -
o 2 A
5
10 1
|
0 e My sy T ey
o o o o o 2
o o & <
o o A N 8
Bin

668




124.18656
131.94768
232.80108
443.54328
441.855
579.49092
11569.57632
787.90956
234.73992
458.39088
217.89816
215.5128
234.14784
149.37048
120.97968
200.424
577.71828
122.3448
148.4562
214.66848
122.07684
169.5528
184.78092
225.53004
212.53392
153.53736
213.2232
128.63448
145.53648
206.16264
489.95664
560.03004
470.44152
125.72004
198.56412
1037.46348
513.23496
405.47844
135.97596
183.97836
485.02836
214.5666
161.3094
122.68596
175.62636
225.71892
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(a) System state  (b) Entity  (c) Attributes (d) List (e) Event (f) Eventlist (g) Activity (h)
Simulation clock.

i :‘&\ O igd)
A taxicab company operates one vehicle during the 9:00 AM. to 5:00 P.M. period. Currently,
consideration is being given to the addition of a second vehicle to the fleet. The demand for taxi
follows the distribution shown:

Time between Calls (Minutes) | 15 20 25 30 35

Probability 0.14 0.22 0.43 0.17 0.04

The distribution of time to complete a service is as follows:

Service Time (Minute) | 5 15 25 35 45

Probability 0.12 0.35 0.43 0.06 0.04

a) Simulate the operation of the system for one day by hand.

b) Using ARENA simulate five individual days of operation of the current system and
the system with an additional taxicab. Compare the two systems with respect to the
waiting times of the customers and any other measures that might shed light on the
situation ( like vehicle utilization etc.)
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Time For First Process
Frequency 0.05 0.13 0.16 0.22 0.29 0.15

Process time (mins) | 10 14 21 32 38 45
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* Quality Control Program *

* Time units are in minutes *

Ahhkhkhkrhkh bk bk hhkhk bk bk bk rhk bbbk hkdkr bbbk bk hk bk hhhhkkkhhhhkkkhhhkkkkhhhkkkkhhkhkxk
RMULT 93211

* Definitions

Transit TABLE M1,100,100,20 ;Transit Time

Process FUNCTION RN1, D7

0,0/.05,10/.18,14/.34,21/.56,32/.85,38/1.0,45

hhkhkhhkhkhkhkhkhkhkhkkhkhhhhkhhkhhkhkhkkkkhkhkhhhhhhhkkkkkhhkhhhhhhkhkkkkhkhkkhkhhkhhhdhhkk*k

GENERATE (Exponential (1,0,30))
ASSIGN 1,FNSProcess ;Process time in P1
Stagel SEIZE Machinel
ADVANCE Pl ;Process 1
RELEASE Machinel
ADVANCE 2 ; Inspection
TRANSFER .200, ,Reworkl ;20% Need rework
R e R R e R I e I I i e I I e I I I e I I e I I I i i i
Stage?2 SEIZE Machine?2
ADVANCE 15,6 ;Process 2
RELEASE Machine?2
ADVANCE 2 ; Inspection
TRANSFER .150, ,Rework?2 ;15% Need rework
Ak hkhkhkrhkhhhkhkhhkhh bk ok bk rh bk hhkhkhhhhhkkhhhhhkkkhhhkkkhhhkhkkhkkkhkhhkhkhkhkhkhhkhkxk
Stage3 SEIZE Machine3
ADVANCE (Normal(1,24,4)) ;Process 3
RELEASE Machine3
ADVANCE 2 ;Inspection 3
TRANSFER .050, ,Rework3 ;5% need rework
TABULATE Transit ;Record transit time
TERMINATE 1
drhhkhkhkrhkh bk hkhkhkhh bk kb hhhhhhkkhhhhkkkhhhhkkkkhhhkhkkkhhhkhkkhkkhkhkhhkhkkhhhkhhkhkik
Reworkl TRANSFER .400,,Stagel
TERMINATE
Rework?2 TRANSFER .400,,Stage?2
TERMINATE
Rework3 TRANSFER .400,,Stage3
TERMINATE

(eadieal) 430 gudiall) Sae V) Aty Calias i) Akaadla) (&) el 4la)

hhkhkhhkhkhkhkhkhkhkkhkhkhkhkhkhk bk bk bk bk hkhkhkhhkhkhk bk hr bbbk hkhkhk bk kb bk dkkkkkhkhhhhhhkkkkkkkhkhk

*

* Periodic Review Inventory Model
*

* Time units are in days
hhkkhhkkhhkhkhhkhkhkhkhkhhkhhkhkhkdkhhkhhbhhkdhk kbbb hkdh kb drhk bbb h bk rkdkhkdkhrh bk h bk hkhkhkhhkdhrkr*k

* Definitions of non block entities

674



RMULT
Stock STORAGE
Stock TABLE

Orderqgty VARIABLE
Demand VARIABLE
Target EQU
Reorder EQU

39941

10000 ;Warehouse can hold 10000
S$Stock, 100,100,220 ;Table for inventory amts
Target-S$Stock ;Order quantity

RN1@24+40 ;Daily demand

1000 ;Initial stock level

800 ;Reorder point

Ak ok ok kkhkhkhkhkhkhkh bbbk bk khkhkhkhkhkhkh bbbk hkkhkkhhkhkhkhkhkr bbbk khkhkhkhkhkhkhkrrhkhkkhkkkkhkhkhhrhxx

* The reorder process

GENERATE
TEST L
ASSIGN
Custwait ADVANCE
ENTER
Skip TERMINATE

5,,,,1 ;Review xact, Priority=1
S$Stock,Reorder, Skip ;Is stock < Reorderpt
2,VS$0Orderqgty ;Parameter 2=Order quantity
5 ;Lead time is 5 days

Stock, P2 ;Stock increases by P2

;Ordering xact is finished

Ak ok ok kkhkhkhkhkhkhkhr bbbk bk khkhkhkhkhkhkh bbbk bk khkhhkhkhkhkhkr bbbk khkhkhkhkhkhkhkrrhkhkkhkkkhkkhhkhhhhxk

* The daily demand decrements quantity on hand

GENERATE

ASSIGN
demand

TABULATE

TEST GE

LEAVE

TERMINATE
Stockout TERMINATE

1 ;Daily demand transaction
1,VS$Demand ;Parameter 1 (Pl)=daily
Stock ;Record daily stock
S$Stock, Pl,Stockout ;Can order be filled
Stock, P1 ;Remove demand from stock
1 ;Daily timer

1 ;Daily timer

hhkhkhhkhkhkhkhkhkhkkhkhkhkhkhk bbbk bk bk bk khkhkhkhk kb bk h bk bk bk hkhkhk bk hkhkhkhkhkkkkkhkhhhhhhkkkkkkkkhx

* Initialize the inventory

GENERATE
ENTER
TERMINATE

, 001,10 ;Set initial stock
Stock, Target ;Set init stock level=target
;Xact is terminated
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CYLialy 5 "o g " Y ases "aa" ag ¢ LA ALY (e g il
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Demand Probability Distribution
Demand Good Fair Poor
40 0.03 0.10 0.44
50 0.05 0.18 0.22
60 0.15 0.40 0.16
70 0.20 0.20 0.12
80 0.35 0.08 0.06
90 0.15 0.04 0.00
100 0.07 0.00 0.00

0 ol B i Lasy 33 el 23l Ley yid Al X1 jad) (e JieY) aaad) mas G slhaal)
L 5353 80,70,60,50 @bl (s yisH 13} Lad o sllaall slay¥ Lisw ol 10 Sla
davall e CL_U;Y\ Cuaa sadaa Dl
P=R-C-L+S
(e sl Cua
P="Profit (zL_Y)
R = Revenue from sales (SIS Clanall 2li)
C = Cost of newspapers (2 2]l 44l<3)
L = Lost profit from excess demand (b (3a ade (e 33 sidall ~Ly V)
S = salvage from sale of scrap papers (4uiiall B jal) an (e aa i) iliall)
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g agll & il (1) dsas 0585

News Day Prob. Cum. Prob Random Digit
Good 0.35 0.35 01-35
Fair 0.45 0.80 36-80
Poor 0.25 1 81-00
ruall LAY o sl Gl (2) Jsas (588

Demand Prob. Cum. Prob. Random Dig.
40 0.03 0.03 01-03
50 0.05 0.08 04-08
60 0.15 0.23 09-23
70 0.20 0.43 24-43
80 0.35 0.78 44-78
90 0.15 0.93 79-93
100 0.7 1 94-00

a0 oY el sl Al (3) Jsaa 0 5S
Demand Prob. Cum. Prob. Random Dig.
40 0.10 0.10 01-10
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50 0.18 0.28 11-28
60 0.40 0.68 29-68
70 0.20 0.88 69-88
80 0.08 0.96 89-96
90 0.04 1 97-00
Dl (5 oLaY) ol QL (4) s 0588
Demand Prob. Cum. Prob. Random Dig.
40 0.44 0.44 01-44
50 0.22 0.66 45-66
60 0.16 0.82 67-82
70 0.12 0.94 83-94
80 0.06 1 95-00

P=R-C-L+8S
=2x50-1.5x50-0+0=25SR

P=R-C-L+S8S
=2x50-1.5x50-0+0=25SR

1Y) ol BlSaall s

(C=75SR) J 75 mus 3y ya 50 = b jidall i) ol 220
4 olY 64 = AL doax e Jlsde i) a1 LAY agill ¢
50 = alhll (3) Usaa o5 13 = () sie a8 ) Gansi 1 5Y) asall Callall

By 50 = 8l yidall 29 jall aae
e 82 = ALl Jsd (e (S slie a8 ) i 1 LAY s gill £ o8
50 = Gkl (4) Jsaa (e 545 G slall )l 2 SE 6 sall QL

(SIS Jgan (55805 138

Day R.D. | Newsday R.D.| Demand| R |L S P
Newsday Demand
1 64 Fair 13 50 100 | 0 0 25
2 82 Poor 45 50 100 | O 0 25
3 26 Good 93 90 100 {20 |0
4 35 Good 80 90 100 {20 |0
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5 17 Good 04 50 100 | O 0 25
6 45 Fair 20 50 100 | O 0 25
7 03 Good 88 90 100 120 |0 5
8 72 Fair 03 40 80 |0 2 7
9 &3 Poor 78 60 100 |5 0 20
10 69 Fair 03 40 80 |0 2 7

b 145 5 a5l (33 5n 50 Al (s i) 13 Lasd o sall e Sl o e O 22 J 50l (5
(o sl) ol o e Cani s i 52 8 12 80 570 560 J bl ) S5

: S ) sl Al

(SIS GPSS pladinly o3 gad () oS8

* Time Unit is one hour

*

Sizeorder FUNCTION RN1, D7 ;Order size
.10,6/.35,12/.65,18/.80,24/.92,30/.97,36/1.0,48

Transit TABLE M1,.015,.015,20 ;Transit time

Number TABLE X1,100,100,20 ;No. packed each day
Ptime VARIABLE .0028#P1+0.0334 ;Packing time

Amount EQU 1000 ;Initial stock amount
Stock STORAGE 4000 ;Warehouse holds

;4000 units

dhkhkhkhkhkhkrhkhhkkhkkhkhkhkhkhkhhhkh bk bk khkhkhhkhkhkhhkr bbbk khkhkhhkhhkhhhkkkkkkhhhhhhhkkkkkkkhkkhx

GENERATE (Exponential (1,0,0.25)) ;Order arrives
ASSIGN 1,1,Sizeorder ;Pl=order size
TEST GE S$Stock, P1l, Stockout ;Is stock sufficient?
LEAVE Stock, P1 ;Remove Pl from stock
QUEUE Packing
SEIZE Machine ;Get a machine
DEPART Packing
ADVANCE V$Ptime ;Packing time
RELEASE Machine ;Free the machine
SAVEVALUE 1+,P1 ;Accumulate no. packed
TABULATE Transit ;Record transit time
TERMINATE

Stockout TERMINATE

Ak hkhkhkr bk bk hkh bk h bk hk bk bk rhk bk bk hkhkdk kbbb sk bk r bk bk bk kbbb bk bk hkrhk bk kb hkhkdhhhhhkkkhhhkhkkkhhk
GENERATE 0.75,0.08334,1 ;Xact every 40+/-5 mins
ENTER Stock, 60 ;Make 60, Stock

* increased by 60

Stockad TERMINATE

Ahhkkhkhkhr bk bk bk hd bk h bk bk bk rhk bk bk hkhkdk kb hk bk bk r bbbk kb bk bk bk hkrh bk hhkdkhhhhkkkhhhkkkkrk
GENERATE 8 ;Xact every day
TABULATE Number
SAVEVALUE 1,0
TERMINATE 1

Ahhkkhkhkhr bk bk hkh bk h bk ok bk kb ok hkhkhk kb bk bk bk kb h bk bk kb bk bk bk hkrhk bk hkhkdkrhhhkhkkhhhkkkkrk
GENERATE , 001,10 ;Initial stock xact
ENTER Stock, Amount ;Set initial stock
TERMINATE

Glﬁﬂ_ﬁJUEEAc(JAq;LB;Gﬂlm
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GPSS World Simulation Report - Manufact.l.1l

Saturday, May 19, 2001 17:49:40

START TIME END TIME BLOCKS FACILITIES
STORAGES
0.000 80.000 23 1
NAME VALUE
AMOUNT 1000.000
MACHINE 10009.000
NUMBER 10003.000
PACKING 10008.000
PTIME 10004.000
SIZEORDER 10000.000
STOCK 10006.000
STOCKAD 16.000
STOCKOUT 13.000
TRANSIT 10002.000
LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT
RETRY
1 GENERATE 325 0
0
2 ASSIGN 325 0
0
3 TEST 325 0
0
4 LEAVE 325 0
0
5 QUEUE 325 0
0
6 SEIZE 325 0
0
7 DEPART 325 0
0
8 ADVANCE 325 0
0
9 RELEASE 325 0
0
10 SAVEVALUE 325 0
0
11 TABULATE 325 0
0
12 TERMINATE 325 0
0
STOCKOUT 13 TERMINATE 0 0
0
14 GENERATE 105 0
0
15 ENTER 105 0
0
STOCKAD 16 TERMINATE 105 0
0
17 GENERATE 10 0
0
18 TABULATE 10 0
0
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19 SAVEVALUE 10 0

0

20 TERMINATE 10 0
0

21 GENERATE 1 0
0

22 ENTER 1 0
0

23 TERMINATE 1 0
0

FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY
MACHINE 325 0.354 0.087 1 0 0 0 0 0

QUEUE MAX CONT.ENTRY ENTRY (0O)AVE.CONT. AVE.TIME AVE. (-0)RETR PACKING
4 0 325 208 0.104 0.026 0.071 0

STORAGE CAP. REM. MIN. MAX. ENTRIES AVL. AVE.C. UTIL. RETRY DELAY

STOCK 4000 2928 0 1378 7300 1 1132.973 0.283 0 0
TABLE MEAN STD.DEV. RANGE RETRY FREQUENCY CUM.$%
TRANSIT 0.113 0.055 0

0.045 - 0.060
22 6.77

0.060 - 0.075
52 22.77

0.075 - 0.090
66 43.08

0.090 - 0.105
51 58.77

0.105 - 0.120
43 72.00

0.120 - 0.135
20 78.15

0.135 - 0.150
17 83.38

0.150 - 0.165
7 85.54

0.165 - 0.180
17 90.77

0.180 - 0.195
8 93.23

0.195 - 0.210
2 93.85

0.210 - 0.225
3 94.77

0.225 - 0.240
3 95.69

0.240 - 0.255
2 96.31

0.255 - 0.270
1 96.62

0.270 - 0.285
5 98.15

0.285 -
6 100.00
NUMBER 622.800 156.046 0
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300.000 - 400.000

1 10.00
400.000 - 500.000
1 20.00
500.000 - 600.000
1 30.00
600.000 - 700.000
4 70.00
700.000 - 800.000
2 90.00
800.000 - 900.000
1 100.00
SAVEVALUE RETRY VALUE
1 0 0
FEC XN PRI BDT ASSEM CURRENT NEXT PARAMETER
VALUE
443 0 80.090 443 0 1
442 0 80.343 442 0 14
444 0 88.000 444 0 17
Manufact.1.sim:3 - FACILITY ENTITIES =10l ]|
Locaion | [ 8| o _a
Find Continug Halt Step
Facility | Umizahun‘ Dels Chaml Acquisitiunsl Availab\e‘ Ave.T\mel OwnerXN‘ Retry Chain‘ Fending C@ Interrupt Chain
[EJMACHINE 0.354 0 328 + 0.087 1] 1] 1] 1]
Manufact.1_sim4 - QUEUE ENTITIES =lofx]|
e g 8| of .4
Find Continue Halt Step
Queue Entity | Current Content | Entry Cuuml Zero Entry Cmum‘ Meximurm Cnmeml Awverage Cnmeml Average Time (+D)| Average Time (—D)l Retry Chain
[®IPACKING 0 325 208 4 0.104 0.026 0.0 1]
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& _lox|

Locaton | E 8| of 4] & 4]

Find Continue Halt Step Place Remove
Loc Block Type Current Count | Entry Count | Retry Chain | Line Numkber Include File
&1 GEN GEMERATE i 325 i] 15
&2 ASN ASSIGN i 325 i] 16 i
& 3TES TEST i 325 i] 17 i
CF4LEA LEAYE I 328 1] 14 I
o QUE QUEUE 0 3zh 1] 19 0
6 SEl SEIZE 0 325 1] 20 0
»7 DEF DEFART 0 325 1] 21 0
o ADY ADWANCE 0 328 1] 2 0
CFIREL RELEASE 0 325 1] 23 0
1034 SAVEVALUE 0 325 1] 24 0
11 TAB TABULATE 0 325 1] 25 0
w12 TER TERMINATE i 325 i] 26 i
Qo STOCKOUT  TERMINATE i i i] 27 i
14 GEN GEMERATE i 105 i] 29 i
LIS ENT ENTER i 105 i] 30 i
v STOCKAD TERMINATE i 105 i] 32 i
17 GEN GEMERATE i 10 i] 34 i
13 TAB TABULATE I 10 1] 3% I
1954 SAVEVALUE 0 10 1] 36 0
W Z0TER TERMIMNATE 0 10 1] 37 0
21 GEN GEMERATE 0 1 1] 39 0
CLEZENT ENTER 0 1 1] 40 0
WZ3TER TERMINATE 0 1 1] Bl 0
o =10l %]

Time

Time in System —
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Ave. dad e g2y, (.12 i ga ail) sl 85 Hlatial) bl sae baigia @
.Queue Entity Packing <=3 &l 8 Cont.

. Table Number (5 (e Lo g2 de jsall Lpad )l e bl 1555 @

() an L daia 50 s TRANSIT Jsaal) 8 clllall A0ERY1 i gY) a 555 @
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aa ) Cpan 1) ) sy

saadl) J cliald Adia
Lbia ey Ul JSEN ) Ul ddana ) anie (e asill Ji adied cilial 6 Ll
REIRN
Station
Loading
Scale
Weighing
. — —_—
Queue
Loader Queue

e () Aalill &)t astl) 3y s (i) 2al (e a5 Cia ) (e Jesd Aiald (K
Ol 22 A3y 2 4 1 G adad () jaall Ganlll Ada ) e Al Sl (e 5 0558 (ST O )
a:\.tub‘).nu;ﬁd\:\_qm‘)‘uj\ Jﬁjwa‘)ﬂjﬁ\‘)&d\hé\:ﬂ;m\d‘)ﬁ
Slaxe <) jladl) ddasa 5 (pe Basall g Al (ha hg ()3 sl) B o) g anlil) ClE o) il 53
Al Jglaall

el 433l Jgaa -1

Loading Time Probability
5 0.3
10 0.5
15 0.2
) a3l dsan -2
Weighing Time Probability
12 0.7
16 0.3

Ul daae 1 53 pall 5 Ll Aie ) Jsas -3
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Travel Time Probability
40 0.4
60 0.3
80 0.2
100 0.1

AL s Y jaes

S (3 JSEYH (s 058 i35 Ol B 0 S Bl i ol

osdb

Aals IS a5 sy Glad) sl S 4
Asals JSVls 5 100 4 GPSS BlSaall zeali ju aUaill 7303 -5
_ARENAT:\S\;A\G_Auﬁzzﬂ\ X -6

«Uaa Dl

(38 U bl 10) . deaill Qe (10 Aadle 30 i gaall Ja) -4
22001 ) 5825 G sall & 1422 e 10 Jal) busil 2o 50 J31 -5
2 0 0SS ) dae 3 5 e sl e laal) 4S LA -6
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aa 1) (a1 Al sy
Clileall ¢y elan) and

(23Sl 35k Gy 342 B3l
- 1423/1422 Js¥) Jeadll Al jady)

Slelu 3 el

Aol Al agea Jo aal

:Jo¥ Jgeadt
Activities sail) 4aiil 5 Attributes LSS Cilia 5 Entities <l
Glbisiual) aabi 5 ) gha avd (3 b a5 (2 pan (4 s ol (1
Discrete-event Simulation Method Aladiall ¢ulaa¥) 3lSlas 43 )k 3 geailall L (2
Al S5 e

A ) el
A GPSS <l 8 Jae Jlia sllac) ae Slals L ({
1) GENERATE  2) ADVANCE3) ASSIGN  4) TERMINATE
5) TRANSFER 6) TEST
slac | xo GPSS 3LSLaall 4oy Leie JS ey aS 5 Storage s Facility 02 G4 L (@
ALl

SN ) iged)

5:00 in g lalua 9:00 5yl & a9 3 5l o LAY Aaa ) o 5uali 358 Jais
Aalad) ClS 130 Lagh Al 50 s OS] 5 4005 3yl ALl 3 4S50 Caalin Siy ) jeac

: od A8 AN (sal dmanall ULl Cann 3yl 5 e callal) @l Gl

Time between calls (Minutes) 15 20 25 30 35
Probability 0.14 0.22 0.43 0.17 0.04
(S (U5 ) i ) Aexd JLaS) S5 a5 55
Service Time (Minutes) 5 15 25 35 45
Probability 0.12 0.35 0.43 0.06 0.04

Glia il 13) Lo o) i 3A3Y 4S80 Calin 2ol S gy 100 2al 48,20 QUai Sl
Al s e ALy dals

GPSS lSlaall 4l aladinly (&

ARENA 4 geail) 3lSLaall 42l aladindy 5 (&
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2 1423/1422 IV Suaill gl s> dund e Als)
(2 88laa (3 yk) Cany 342 L)

Y1 Jledl A5

(

il aad Gllia ale (G0 arbeail) Aagda g iiadl () plaill ) g taiian (e sl (5
(e el e J ganll lgmsea ol g U0 Jady oy Lay

Gl dakad aaead olgh) ddaal (7 UHY) bdd dakad J goa g adaal ;alladl) Yl

sl - enlnlsl)

(el () Al (e ) g gll (e sl il

(Al dadaall HUisy) ey Ao yigidadad JS) i) il ol caldaal) ddads]

Fos e SIS Ly St ClalatY) mas (8 SO ) pa ad s 0 ke o BIE (6

Dall 3 L] et ddaal cadaliill ) Alila J gea g ddaad Uil <Y

Gyt BN | I kvl KN

AT ) e i 13 ) @bl e 5 i) el s tallail) Adal

(Jﬁﬂ\dﬁ"é‘)u:ﬂ‘%hdﬁjj\z‘)u:}ﬂéﬁm JA:ILA\ J‘,JLH\

Al gall and ) ghay W e o) Gl a8 bl 1 A (5 ) sk and (7
il

GM\ ;L@-’h\ adsal ‘k._iL».AAJ\ d)@j alsald :(aUé.'ﬂ\ NP (8

Cpmia) sy

) (e ¢d pa sl (e rliilsl) uu.».a

(S Claddl JUIEY) ey Je S clas JS) z30) leﬁj : aldail) dda)

Ao ) Ll e allail) i¥la pai 48y Hal) 038 (8 cALaiiall Slaa ) 8lSlas 43y )l (2

S N S g g .Qy\ﬁ@m@ﬁMA&Jim@bJ\&afﬁl NP Ew

& b abls

L N PN FEN

()

(1) GENERATE A.B,C.D.E
Future Events Chain 4liiua) cilaall 48 8 425 Transaction Jslxic Create s
A - Mean inter generation time.
B - Inter generation time half-range or Function Modifier.
C - Start delay time. Time increment for the first Transaction.
D - Creation limit.
E - Priority level.

Example: GENERATE 0.1
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(2) ADVANCE A,.B
Future Events Chain dliiud) ¢aal) iid e Transaction delxic gy
A - The mean time increment.
B - The time half-range or, if a function, the function modifier.
Example: ADVANCE 101.6,50.3
(3) ASSIGN A,B,C
Transaction Parameter Jabial alaa Jaay
A - Parameter number of the Active Transaction.
B - Value.
C - Function number.
Example: ASSIGN 2000,150.6
(4) TERMINATE A
sl dlae Lalil g Jalaia )
A - Termination Count decrement. Default is 0.
Example: TERMINATE 1
(5) TRANSFER A,B,C.D
2aaal) il I Jasl gl & s
A - Transfer Block mode.
B - Block number or location.
C - Block number or location.
D - Block number increment for ALL Mode.
Examples:
(a) Unconditional Mode
TRANSFER ,New_Place
(b) Fractional Mode
TRANSFER .75,,New_Place

(c) Both Mode
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TRANSFER BOTH,First Place,Second Place
(d) All Mode
TRANSFER ALL,First Place.Last Place,2
(e) Pick Mode
TRANSFER PICK_ First Place,Last Place
(f) Function Mode
TRANSFER FN,Funcl,5
(g) Parameter Mode
TRANSFER P,Placemarker,1
(h) Subroutine Mode
TRANSFER SBR,New_Place.Placemarker
(i) Simultaneous Mode
TRANSFER SIM,Nodelay Place,Delay_Place
(6) TEST O A,B,C
Jabaiall S} Jae 5 arithmetic condition (beall b 3l yia)
O - Relational operator. Relationship of Operand A to Operand B for a successful test.
A - Test value.
B - Reference value.
C - Destination Block number.

Example: TEST G C1,70000
(<)

dheoall Jhiail Jﬂlﬁji}!\wﬁjgimﬁéhb&@gcﬂuﬁ(m r ) Faci]ity
RELEASE 3 SEIZE (allal) aadi

‘e

GPSS BLOCKS
SEIZE  Facility
GPSS BLOCKS
RELEASE Facility
GPSS BLOCKS
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Jiiail s STORAGE YL daws 4l 23y 5 aa 5 Jalaia (e JS) e i (O %«) Storage
LEAVE 5ENTER () adiio inee 3383 2ay () 3l

GPSS COMMANDS

SL STORAGE Capacity
GPSS COMMANDS
GPSS BLOCKS

ENTER  SL

GPSS BLOCKS

LEAVE SL

GPSS BLOCKS

calls FUNCTION RN1,D5

0.14,15/0.36,20/0.79,25/0.96,30/1.0,35

sertime FUNCTION RN1, D5

0.12,5/0.47,15/0.9,25/0.96,

callwait TABLE M1,10,10,20
*

35/1.0,45

GENERATE FN$calls

QUEUE cabg
SEIZE cab
DEPART cabg

ADVANCE FN$sertime

RELEASE cab

TABULATE callwait

TERMINATE 1

GPSS World Simulation Report - Untitled Model 1.1.1

‘e

Sunday, January 13, 2002 00:06:22
START TIME END TIME BLOCKS FACILITIES STORAGES
0.000 2455.000 8 1 0
NAME VALUE
CAB 10006.000
CABQ 10005.000
CALLS 10000.000
CALLWAIT 10004.000
SERTIME 10002.000
LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT RETRY
1 GENERATE 101 0 0
2 QUEUE 101 0 0
3 SEIZE 101 1 0
4 DEPART 100 0 0
5 ADVANCE 100 0 0
6 RELEASE 100 0 0
7 TABULATE 100 0 0
8 TERMINATE 100 0 0
FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY DELAY
CAB 101 0.827 20.099 1 101 0 0 0
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QUEUE

CABQ

TABLE

CALLWAIT

CEC XN PRI
101 0

FEC XN PRI
102 0

2

MAX CONT. ENTRY ENTRY (0) AVE.CONT.

AVE.TIME AVE. (-0) RETRY

3 1 101 60 0.261 6.337 15.610 0
MEAN STD.DEV. RANGE RETRY FREQUENCY CUM. %
6.650 13.410 0

- 10.000 7 7.00
10.000 - 20.000 27 34.00
20.000 - 30.000 39 73.00
30.000 - 40.000 13 86.00
40.000 - 50.000 9 95.00
50.000 - 60.000 3 98.00
60.000 - 70.000 2 100.00

M1 ASSEM CURRENT NEXT PARAMETER VALUE
2450.000 101 3 4

BDT ASSEM CURRENT NEXT PARAMETER VALUE

2475.000 102 0 1

O O aa U Jaa e Lo le giille s % 82.7 b 5l dlad o Jaa
LS s e a5 3583 26,65 dans sias 5 4883 70 i Jomr 3 kanall [ sillal) 3 sy
:‘?—‘N\L.SJ\JSH\CJM\QC"‘.‘JAJA

o _loix]
CALLWAIT
Mean: 26.650 S.0.13.410
a0
0 WH’_‘ﬁ
0 200 30 40 500 60 700 &0 90 100 110 120 130 740" 150 160 170 160 W90
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Bl
[ ]
= L ll@gﬂa
. L )
—
calls finish
cah
[ |
-]

Taxi Cab Problem

100
4] ] f

ARENA Simulation Results
amb - License #9400000

Summary for Replication 1 of 1
Project: Taxi Cab Problem Run execution date : 1/12/2001
Analyst: Model revision date: 1/12/2001
Replication ended at time : 100.0

TALLY VARIABLES

Identifier Average Half Width Minimum Maximum Observations
finish Ta 25.750 (Insuf) 22.000 27.000 4
cab_R_Q Queue Time 1.0000 (Insuf) .00000 5.0000 5
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DISCRETE-CHANGE VARIABLES

Identifier Average Half Width Minimum Maximum Final Value
# in cab R Q .05000 (Insuf) .00000 1.0000 .00000
cab_R Busy .93000 (Insuf) .00000 1.0000 1.0000
cab_R Available 1.0000 (Insuf) 1.0000 1.0000 1.0000
COUNTERS
Identifier Count Limit
finish C 4 Infinite

Simulation run time: 0.00 minutes.

Simulation run complete.

42%

3%

51%

%93 5 _jluall Allad 5 4383 25,75 JUABY) (e ) o gie of 2nd 550 (e

] e ) agd ol (b3 A8 i (5 A B s AS il Caalia Uiy a6 ;) dl)
Ak

SIMAN 4al; zeli )
Model statements for module: Arrive 1
CREATE, 1:pI1sc( 0.14,15,0.36,20,0.79,25,0.96,30,1.0,35 );
STATION, calls;
TRACE, -1,"-Arrived to system at station calls\n":;
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6%

27s

56%

29s

0%

158%

121$

165%

82%

83%

1928

193%

95%

2028

ASSIGN:

DELAY:

TRACE,

ROUTE:

Picture=Default;

-1,"-Transferred to station cab\n":;

2,cab;

Model statements for module: Server 1

STATION,

TRACE,

DELAY:

TRACE,

QUEUE,

SEIZE,

BRANCH,

MOVE:

TALLY:

DELAY:

TRACE,

cab;

-1,"-Arrived to station cab\n":;

-1,"-Waiting for resource cab_R\n":;

cab_R_Q:MARK (QueueTime) ;

cab_R,1;

If,RTYP(cab_R).eq.2,193$,Yes:
If,RTYP(cab_R).eq.l,95%,Yes;
cab R, cab;

cab_R Q Queue Time, INT (QueueTime), 1;
0.0;

-1,"-Delay for processing time DISC(

0.12,5,0.47,15,0.9,25,0.96,35,1.0,45 )\n":;

843

166$

85%

149$

1718

89%

DELAY:

TRACE,

RELEASE:

DELAY:

TRACE,

ROUTE:

pIsc( 0.12,5,0.47,15,0.9,25,0.96,35,1.0,45

-1,"-Releasing resource\n":;

cab_R,1;

-1,"-Transferred to station finish\n":;

0.,finish;

Model statements for module: Depart 1
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23

2338

203$

225%

2308

2408

2328

STATION,

TRACE,

DELAY:

COUNT:

TALLY:

TRACE,

DISPOSE;

finish;

-1,"-Arrived to station finish\n":;

finish C,1;

finish Ta,Interval (QueueTime),1;

-1,"-Disposing entity\n":;
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H;JS\QA;JS\AM?MQ

2ylylarll #igayg claadlaus
aglell i 14
g ollall dzaly

& 1423/1422 isall Jeaill Juee) jlgal
(138l 35k ) damy 241 il

ielu 2 o

;m\ PRI A Ao c_a\

s J oY) gl
1 sl any BNl aa s ) Adsally il U J pea sl (ibe (a3 a2 58
Time Between Arrivals Probability
(Minutes)
1 0.23
2 0.37
3 0.28
4 0.12

Al 3 a8 sl sall 4ie 300 5,1 SE 2 e 0 S (@)
A ) S 7 e 0S5 s Oale 43e 31 1000 253 Excel pa3ia) (z)

Al ) gl

A A0 gl laeS (@
0.488 0.226 0.221 0.043 0.055 0.743 0.081 0.685 0.364 0.012
0.372 0.543 0.483 0.050 0.628 0.966 0.750 0.697 0.764 0.040
0.404 0.549 0.203 0.990 0.155 0.079 0.789 0.462 0.795 0.190

Al syl ).C\;\ S8 e L) Leadiius

Hy: ROU[O]
H: R- U[0.1]

. =0.05 3
Lo 4 yill HUERY Kolmogorov-Smirnov < i yress — a5 s gl 58 JLd) axdi) (2
4 sl L8 Y1 CilS )
0.136 0.513 0.844 0.681 0.154 0.239 0.888 0.090 0.631 0.245
0.394 0.531 0.715 0.276 0.880
D5y =0.338 O Lale L0 =0.05 33 [0,1] 3 e aliiie a5 L]
2l (Sl LS elibla) 3 Excel paaiv
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o )l e ) Al s
& 1423/1422 sl duadll lae 5 Alsins s

(1 3Skadll 3,k ) ¢any 247 bald]
oY) Jlgmadl Ala)
el )5l e Alae Jgaa 58

Time Between Probability Cumulative | Random Number
Arrivals (Minutes) Probability
1 0.23 0.23 0.00-0.23
2 0.37 0.60 0.24 - 0.60
3 0.28 0.88 0.61-0.88
4 0.12 1.00 0.89 - 1.00
Lo 50 23al Jymmy ke A 31 21 53 ()
Customer Random Number Time Between
Number Arrivals (Minutes)

[OSIRUSERUS RS I (ST O I (S I (O I (ST S I NS R N R O R S i T
PR —m S VCRAANEDN —S VXA NE WD —o PRI B WD —

0.625855
0.556581
0.945541
0.952997
0.420310
0.936866
0.107296
0.114627
0.740750
0.187467
0.755018
0.107803
0.778554
0.866096
0.504978
0.272018
0.040550
0.545166
0.880144
0.653542
0.950950
0.007961
0.059577
0.212337
0.959134
0.958470
0.493049
0.714507
0.247049
0.463654
0.224657
0.279055
0.629967

W=D WWhERRaDR— = =2 WWNFRNONDWWRW—W—=hENDPRRDNDW
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34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

0.846872
0.269160
0.047683
0.744348
0.251238
0.884811
0.946383
0.116568
0.591652
0.086417
0.007588
0.206254
0.114240
0.242383
0.221609
0.017977
0.281981

N = = DD = = e = DN = N WO R WD = DD W

ALl 5l 3 sal sall die 33U (o) S 500 (0555 ()

Time Between Arrivals Frequency Relative Frequency
(Minutes)
1 17 0.34
2 13 0.26
3 13 0.26
4 7 0.14
Sall gl 4
15 —
? 10 —
(O]
o
o
o
L 5
0 —
\ \ \ \
1 2 3 4

Time Between Arrivals (Minutes)
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LS5z e (25855 s s e 43031 1000 259 Excel pla33(2)
Excel (» 4ada A JUll J

A | B | c
1 |[CDF Time Between Arrivals (Minutes) Observations
20 1 =VLOOKUP(RAND(),$A$2:$B$5,2)
3 [0.23 2 =VLOOKUP(RAND(),5A%2:3B$5,2)
4 06 3 =VLOOKUP(RAND(),$A$2:$B$5,2)
5 088 4 =VLOOKUP(RAND(),5A%2:3B$5,2)
i) e Joanis
A B [ ¢ ] D ER F
LlCDF Time Between Arrivals (Minutes) Observations Time Between Arrivals (Minutes) | Frequency Relative Frequency
| 2 0 1 3 1 237 0.237
|3 023 2 2 2 355 0.355
|4 06 3 1 3 284 0.284
| 5 088 4 2 4 124 0.124
6 3 More 0
17 3
8 2
| g9 | 1 Histogram
110 2
111 3 400
12 1
E 5 350 ~
| 14 | 1 300 A
i ; E 250
17 2 2 200
18 2. 2 s0
19 1
| 20| 3 100 -
21| 1 50
22 3
123 1 0
| 24 | 4 1 2 3 4 More
|25 3 Time Between Arrivals (Minutes)
|26 1

£ SN J)all Al
430 gdiall alac U
0.488 0.226 0.221 0.043 0.055 0.743 0.081 0.685 0.364 0.012
0.372 0.543 0.483 0.050 0.628 0.966 0.750 0.697 0.764 0.040
0.404 0.549 0.203 0.990 0.155 0.079 0.789 0.462 0.795 0.190

A A 3 i g
Hy: ROU[0]
H: R- U[0.1]

5 S A a8 Al Ad) plal) slac W) dae a4y sbodie ) 38 10 () [0,1] 558 auid

Interval Observed Expected Chi Sq.
0.00 -0.10 7 3 5.33
0.11-0.20 2 3 0.33
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0.21-0.30 3 3 0
0.31-0.40 2 3 0.33
0.41-0.50 4 3 0.33
0.51-0.60 2 3 0.33
0.61-0.70 3 3 0
0.71 - 0.80 5 3 1.33
0.81-0.90 0 3 3
0.91 -1.00 2 3 0.33
11.33

9 4s ey 11.33 (A 4 sunal) xu ji olS dad
dadill ja S 25169 (A 9 L Als g ¢ =0.05 e A gl an 55 g8 da

A guanall

A all A il Y ) A
Excel pladiuly Jall

A B | c . D | E | F | 6 |
1 R Upper Interval Upperinterval Observed Expected Chi Test Check
2 | 0.488 0.1 0.1 7 3 0.253550732 5.333333
3 | 0.226 0.2 0.2 2 3 0.333333
4 | 0.221 03 03 3 3 0
5 0.043 04 04 2 3 0.333333
6 | 0.055 05 05 4 3 0.333333
7| 0.743 0.6 0.6 2 3 0.333333
8 | 0.081 07 07 3 3 0
9 | 0.685 0.8 0.8 5 3 1.333333
10 | 0.364 0.9 0.9 0 3 3
11 0.012 1 1 2 3 0.333333
12 0.372
13| 0.543 Calculated= 11.33333
14 | 0.483 Tabulated= 16.91896
15 0.05
16 | 0.628
A7 0.966
18| 0.75
19| 0.697
20 | 0.764
21| 0.04
22| 0.404
23 0.549
24 | 0.203
25| 0.99
26 | 0.155
27 | 0.079
28 | 0.789
29 | 0462
30 | 0.795
31 0.19
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LY Kolmogorov-Smirnov < s jsess — i g5 sal 58 LA padiosd o g (2
A8 pial) 5 Y1 S 1) Lo A
0.136 0.513 0.844 0.681 0.154 0.239 0.888 0.090 0.631 0.245

0.394 0.531 0.715 0.276 0.880
10,1735 e kit 055 ]
Laclal alac Y i 51 Y
0.09 0.136 0.154 0.239 0.245 0.276 0.394 0.513 0.531 0.631 0.681 0.715
0.844 0.88 0.888

el Crny
. i
b :Ei‘%{ﬁ‘%}
] i-1
b :‘EQ,%{RWT}
Sl
i | RG) | N | G-1)YN | [INJRG) | RG)-[G-1)/N]
1 0.09 | 0.066 0 -0.069 +0.136
2 0.136 | 0.133 | 0.066 -0.379 +0.446
3 0.154 | 0.199 | 0.133 -0.644 +0.711
4 0.239 | 0.266 | 0.199 -0.414 +0.481
5 0.245 | 0333 | 0.266 +0.18 -0.1127
6 0.276 | 0399 | 0.333 +0.16 -0.0943
7 0.394 | 0.466 | 0.399 -0.421 +0.488
8 0.513 | 0.533 | 0.466 +0.44 -0.3767
9 0.531 | 0.599 | 0.533 -0.031 +0.098
10 0.631 | 0.666 | 0.599 +0.42 -0.355
11 0.681 | 0.733 | 0.666 +0.34 -0.2727
12 0.715 | 0.799 | 0.733 +0.27 -0.2023
13 0.844 | 0.866 | 0.799 +0.15 -0.085
14 0.88 | 0933 | 0.866 +0.65 -0.5907
15 0.888 | 0.999 | 0.933 +0.12 -0.0533
D" =0.657
D =0.711
D=0711

Dy ps,5 =0.338 Oi A Jglaadl ya
Al A ) b i Ll A gasall Aalll (e ST A guenall Al () Ly 1 ) )
Excel pladiuly Jall
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A B| Cc | D | E | F G | H !
1R =it N (i-1)/N (iN)-Ri  Ri-(-1)N D+= =MAX(E2:E16)
2 0136 1 =B2/5 =(B2-1)/15 =C2-A2 =A2-D2 D-= =MAX(F2:F16)
3 (0513 2 =B3/15 =(B3-1)/15 =C3-A3 =A3-D3 D= =MAX(H1:H2)
4 (0844 3 =B4M5 =(B4-1)15 =C4-A4 =A4-D4 D(alpha)= =1.36/SQRT(15)
5 0681 4 =B5M15 =(B5-1)/15 =C5-A5 =A5-D5  Reject at alpha=0.05
6 (0154 5 =B6/15 =(B6-1)/15 =C6-A6 =A6-D6
7 /0239 6 =B7M5 =(B7-1)15 =C7-A7 =A7-D7
'8 (0888 7 =B8M5 =(B8-1)15 =C8-A8 =A8-D8
9 (009 8 =B9M5 =(B9-1)/15 =C9-A9 =A9-D9
100631 9 =B10/15 =(B10-1)/15 =C10-A10 =A10-D10
11/0.245 10 =B11/15 =(B11-1)/15 =C11-A11 =A11-D11
12/0.394 11 =B12/15 =(B12-1)/15 =C12-A12 =A12-D12
130531 12 =B13/15 =(B13-1)/15 =C13-A13 =A13-D13
14 0.715 13 =B14/15 =(B14-1)/15 =C14-A14 =A14-D14
15/0.276 14 =B15/15 =(B15-1)/15 =C15-A15 =A15-D15
16 10.88 15 =B16/15 =(B16-1)/15 =C16-A16 =A16-D16
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A B E | D E F E H

1 [Ri i iN (i-1)/N (iN)-Ri Ri(i-1)/N D+= 0.657333333
|2 | 0136 1 0.066666667 0 -0.069333333 0.136 D- = 0.710666667
| 3 0513 2 0.133333333 0.066666667 -0.379666667 0446333333 D= 0.710666667
| 4 0844 3 0.2 0.133333333 -0.644 0.710666667 D(alpha)= 0.35115049
| 5 | 0.681 4 0.266666667 0.2 -0414333333 0.481 Reject at alpha=0.05

| 6 | 0154 5 0.333333333 0.266666667 0.179333333 -0.112666667

| 7 | 0239 6 0.4 0.333333333 0.161 -0.094333333

| 8 0888 7 0466666667 04 -0421333333 0.488

| 9 009 B 0533333333 0.466666667 0.443333333 -0.376666667

110 0631 9 0.6 0.533333333 -0.031 0.097666667

| 11| 0.245 10 0.866666667 06 0421666667 -0.355

|12 0.394 11 0.733333333 0.666666667 0.339333333 -0.272666667

113 0531 12 0.8 0.733333333 0.269 -0.202333333

| 14| 0.715 13| 0.866666667 0.8 0.151666667 -0.085

| 15| 0.276 14 0.933333333 0.866666667 0.657333333 -0.590666667

| 16| 0.88 15 1. 0.933333333 0.12 -0.053333333



el 3 el

| AT

4.8 3.3
16.5 1.4
7.1 0.2
8.5 1.5
55 10. 8

ST

5.5 5.4 2.
3.4 5.3 5.
7.7 4.6 5.
7.0 5.4 4,
3.6 5.9

D P N

sl gaslLaill gy

allarll sygagy claaflauy
sslell 4,02

sgra cllalldealy

& 1423/1422 ivall Jeaill Sl Lssy)
(1 38ladl Gk ) Cimy 241 5ald

sAlll) i) e Jo il

¥ Jgaadt
sl aal Hsilla U550 A Cll) Caas

3.8 04 01 02 00 60 20
40 143 1.6 50 2.9 11.9 1.5
0.3 6.4 24 32 7.4 11.6 5.1
9.6 10.0 2.7 3.5 3.2 9.2 2.6
61 00 1.6 01 155 3.8 8.7
dadd 43l
27 56 7.1 40 50 33 41 45 1.2
6.8 6.2 81 48 58 6.8 49 65 6.8
5.3 4.2 46 32 56 26 7.5 41 53
6.0 43 50 44 6.7 99 37 44 55

Aaadl) A 5 J g sl) G e A3l g IS (Aaall) ol a5 Ala as gl -1

) ol LYY 0 s s

s AN ) e
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S G deay Gl SRl Jua g5 38 aaly pala 48 QUL Al e o g palas
AU J ghaadl 8 a5 5l lila agiend g J g g (e 430 3] g0 ) 55 s aaaall

IAT
(Minutes) Probability
3 0.25
4 0.40
5 0.20
6 0.15
Service Time
(Minutes) Probability
2 0.35
3 0.25
4 0.20
5 0.20
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H, : Server Utilization = 0.75
H, : Server Utilization # 0.75
Gl ) sl
ddlaia) BES Al x ) pde s
2x, 0<x<l1
X)=
f( ) { 0, otherwise

@\}:u_\\ dal) 138 e 3aalie 50 Ay -1
Lle . =0.05 32 K-S Test Jkia) alaaiuly @ikl Gual 34l gidd) claaliall il -2
Dy o5 =1.36//N b
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1

sl sl alll gy

ylglarll gygaye clmafl gy

plell il2

Sgza cllall dealy

5 1423/1422 Giwal) Jeaill Sl a3 Aldine cils)
( 13\5\;&.“ éJJa)Q;.!241 salal

s Jlsuall Ala

1

AB] ¢ | b | E F [ 6 H [ 1 [0 T k [ L I m [ N T o [PrP]
1 |IAT ST BIN(IAT) BIN(ST) BIN(IAT) Frequency Cumulative % RF(IAT) CDF(IAT) BIN(ST) Frequency Cumulative % RF(ST) CDF(ST) MIN(IAT)= 1]
2| 48 55 0 1.2 0 2 400%  0.04 0.04 12 1 200%  0.02 0.02 MAX(IAT)= 16.5
3| 33 54 165 207 1.65 11 26.00%  0.22 0.26 2.07 0 2.00% 0 0.02 MINST)= 1.2
4| 28 28 33 294 33 11 48.00%  0.22 048 2.94 3 8.00% 0.6 0.08 MAX(ST)= 9.9
5| 38 27 49 381 4.95 7 62.00%  0.14 0.62 3.81 5 18.00% 0.1 0.18
6| 04 586 66 468 66 6 7400% 042 074 468 11 40.00% 022 04
7 01 741 825 555 8.25 2 78.00%  0.04 0.78 555 13 66.00%  0.26 0.66
8| 02 4 99 642 9.9 4 86.00%  0.08 0.86 6.42 6 78.00% 0.2 0.78
9| 0 5 1185 729 1155 2 90.00%  0.04 09 7.29 7 92.00%  0.14 0.92
10| 6 33 132 8.16 132 2 94.00%  0.04 0.94 8.16 3 98.00%  0.06 0.98
11 2 41 1485 903 1485 1 96.00%  0.02 0.96 9.03 0 98.00% 0 0.98
12165 45 165 9.9 165 2 100.00%  0.04 1 9.9 1 100.00%  0.02 1
13 14 1.2
14| 25 34 RFATY RFST
15| 4 53 o
16 14.3 52 . —
17| 1.6 68 2T —
18] 5 62 o —] ”
19| 29 81
20/ 11.9 48 T o
21| 15 58 oo || o ﬂ
22| 71 68 =
23| 02 49 '
24| 31 65
BE 03 58 coFan corts)
26| 64 77 2 ®
27| 24 48 ! !
28| 3.2 541 " .
29| 74 53
30| 11.6 4.2 o o
31| 51 46 o o
32| 85 32 0 o
33| 15 56 , ,
34| 441 26
35| 96 75
A [ B[] ¢ [b] E [ F [ 6 | H ] 1 3 T K | M I N [3) P
_1 IAT ST MIN(IAT)= 0 BIN(IAT) BIN(ST) BIN(IAT) Frequency Cumulative % RF(IAT) CDF(IAT) BIN(ST) Frequency Cumulative % RF(ST) CDF(ST)
2| 48 55MAX(AT)= 165 [} 1.2 0 2 4.00% 004 0.04 1.2 1 200% 0.2 0.02
3| 33 B4MINST)= 1.2 33 294 3.3 22 48.00% 044 048 294 3 8.00% 0.6 0.08
4| 28 28MAX(ST)= 9.9 66  4.68 6.6 13 74.00% 0.6 074 468 16 40.00% 032 04
5| 38 27 99 642 9.9 6 86.00% 0412 086 642 19 78.00%  0.38 0.78
6| 04 58 13.2 816 13.2 4 94.00%  0.08 094 8.6 10 98.00% 02 0.98
7] o1 74 16.5 9.9 16.5 3 100.00%  0.06 1 9.9 100.00%  0.02 1
8| 02 4
9 0 5 . .
10| 6 33 Histogram Histogram
11 2 41
12| 165 45 2 120.00% i 12000%
Taa 18 1
i 1412 20 | + 100.00% ey 100.00%
15 4 53 Z . T 80.00% Nk 80.00%
16 143 52 51 i § g 12
L ] 60.00% H
17| 16 6.8 g 104 2 107 60.00%
18 5 62 [ T 40.00% £ 40,00%
19| 29 81 5 - 1 20.00% 67
20| 119 48 H 0 4 1 20.00%
21 15 58 0 L 1 oo% 21
22 71 68 N 0 o 00%
23| 02 49 e Rt 12204 65 438 1699
24| 31 65 BIN(IAT) BIN(ST)
25| 03 68
26| 64 77
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s Aaaadll A 3l 5 J s sl G La e 31 (e IS (il ool a5 i) A1 13

IAT CDF
—0<x<0 0.00
0<x<33 0.04
33<x<6.6 0.48
6.6<x<99 0.74
99<x<13.2 0.86
132<x<16.5 0.94
16.5<x < 1.00
ST CDF
—0<x<1.2 0.00
1.2<x<2.94 0.02
294 <x<4.68 0.08
4.68<x<6.42 0.40
642 <x<8.16 0.78
8.16<x<99 0.98
99<x<w 1.00
;@L’d\ Jsaall o688 4 sl sl -2
Bllaall Jgan S8
Customer | IAT Arrival ST Service Service Wait? Wait
Number Time Begin Ends Time
1 4.8 4.8 5.5 4.8 10.3 0 0.0
2 3.3 8.1 5.4 10.3 15.7 1 2.2
3 2.8 10.9 2.8 15.7 18.5 1 4.8
4 3.8 14.7 2.7 18.5 21.2 1 3.8
5 0.4 15.1 5.6 21.2 26.8 1 6.1
6 0.1 15.2 7.1 26.8 33.9 1 11.6
7 0.2 154 4.0 33.9 37.9 1 18.5
8 0.0 15.4 5.0 37.9 42.9 1 22.5
9 6.0 214 33 42.9 46.2 1 21.5
10 2.0 23.4 4.1 46.2 50.3 1 22.8
11 16.5 39.9 4.5 50.3 54.8 1 10.4
12 1.4 41.3 1.2 54.8 56.0 1 13.5
13 2.5 43.8 34 56.0 59.4 1 12.2
14 4.0 47.8 5.3 59.4 64.7 1 11.6
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15 14.3 62.1 52 64.7 69.9 1 2.6
16 1.6 63.7 6.8 69.9 76.7 1 6.2
17 5.0 68.7 6.2 76.7 82.9 1 8.0
18 2.9 71.6 8.1 82.9 91.0 1 11.3
19 11.9 83.5 4.8 91.0 95.8 1 7.5
20 1.5 85.0 5.8 95.8 101.6 1 10.8
21 7.1 92.1 6.8 101.6 108.4 1 9.5
22 0.2 92.3 4.9 108.4 113.3 1 16.1
23 3.1 95.4 6.5 113.3 119.8 1 17.9
24 0.3 95.7 6.8 119.8 126.6 1 24.1
25 6.4 102.1 7.7 126.6 134.3 1 24.5
26 2.4 104.5 4.6 134.3 138.9 1 29.8
27 3.2 107.7 5.1 138.9 144.0 1 31.2
28 7.4 115.1 5.3 144.0 149.3 1 28.9
28 11.6 126.7 4.2 149.3 153.5 1 22.6
30 5.1 131.8 4.6 153.5 158.1 1 21.7
31 8.5 140.3 3.2 158.1 161.3 1 17.8
32 1.5 141.8 5.6 161.3 166.9 1 19.5
33 4.1 145.9 2.6 166.9 169.5 1 21.0
34 9.6 155.5 7.5 169.5 177.0 1 14.0
35 10.0 165.5 4.1 177.0 181.1 1 11.5
36 2.7 168.2 53 181.1 186.4 1 12.9
37 3.5 171.7 7.0 186.4 193.4 1 14.7
38 3.2 174.9 54 193.4 198.8 1 18.5
39 9.2 184.1 4.6 198.8 203.4 1 14.7
40 2.6 186.7 6.0 203.4 209.4 1 16.7
41 5.5 192.2 4.3 2094 213.7 1 17.2
42 10.8 203.0 5.0 213.7 218.7 1 10.7
43 4.8 207.8 4.4 218.7 223.1 1 10.9
44 6.1 213.9 6.7 223.1 229.8 1 9.2
45 0.0 213.9 9.9 229.8 239.7 1 15.9
46 1.6 215.5 3.7 239.7 243 .4 1 24.2
47 0.1 215.6 4.4 243 .4 247.8 1 27.8
48 15.5 231.1 5.5 247.8 253.3 1 16.7
49 3.8 2349 3.6 2533 256.9 1 18.4
50 8.7 243.6 5.9 256.9 262.8 1 13.3
Totals 258 49 759.8
2 Jgandl (e
0.982 =228 — oLl 4l
262.8

381551 = —732'8 =5l (el JUEBYY (a daas s
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1 ) guall Al

o se s LS bl Jasl Excel (e s daiia b

A [ B ¢ [p] E [ F [ G |
| 1 |CDF(AT) IAT CDF(ST)ST CUSTOMER# Arrival Time Sevice Time
12 o 3 i 2 1 =VLOOKUP(RAND(),$A$2:3B$5,2) =VLOOKUP(RAND(),$C$2:3D$5,2)
|3 025 4 035 3 2 =F2+VLOOKUP(RAND(),5A$2:$B$5,2)  =VLOOKUP(RAND(),$C$2:$D$5,2)
| 4 065 5 0.6 4 3 =F3+VLOOKUP(RAND(),5A$2:3B$5,2)  =VLOOKUP(RAND(),$C$2:$D$5,2)
|5 085 6 0.8 5 4 =F4+VLOOKUP(RAND(),$A$2:3B$5,2)  =VLOOKUP(RAND(),$C$2:$D$5,2)
|6 | 5 =F5+VLOOKUP(RAND(),$A$2:$B$5,2)  =VLOOKUP(RAND(),$C$2:$D$5,2)
17 6 =F6+VLOOKUP(RAND(),3A$2:$3B$5,2)  =VLOOKUP(RAND(),$C$2:$D$5,2)
|8 | 7 =F7+VLOOKUP(RAND(),3A$2:3B$5,2)  =VLOOKUP(RAND(),$C$2:3D$5,2)
| 9 Total Service Time= =SUM(G2:G101) 8 =F8+VLOOKUP(RAND(),5A32:$B%5,2)  =VLOOKUP(RAND(),$C$2:$D$5,2)
| 10 Server Utilization= =BO/MAX(F2:F101) 9 =F9+VLOOKUP(RANDY(),$A$2:$B%5,2)  =VLOOKUP(RAND(),$C$2:$D$5,2)
| 11 | Total Waiting Time= =SUM(J2:J101) 10 =F10+VLOOKUP(RAND(),$A$2:$B$5,2)  =VLOOKUP(RAND(),$C$2:$D$5,2)
| 12 | Number of Cus. Who Wait= =SUM(K2:K101) 11 =F11+VLOOKUP(RAND(),$A$2:$B$5,2) =VLOOKUP(RAND(),$C$2:$D$5,2)
| 13 | Average WT for who Wait= =B11/B12 12 =F12+VLOOKUP(RAND(),$A$2:$B$5,2) =VLOOKUP(RAND(),$C$2:$D$5,2)
| 14| 13 =F13+VLOOKUP(RAND(),$A$2:$B$5,2) =VLOOKUP(RAND(),$C$2:$D$5,2)
H [ \ J K
1 |Time of Service Exit Time Time in Q Wait?
2 |=F2 =F2+G2 =H2-F2 =IF(J2>0,1,0)
3 |=IF(F3>I2,F3,12) =H3+G3 =H3-F3 =IF(J3>0,1,0)
4 |=IF(F4=13,F4,13) =H4+G4 =H4-F4 =IF(J4>0,1,0)
5 |=IF(F5=I4,F5,14) =H5+G5 =H5-F5 =IF(J5>0,1,0)
6 |=IF(F6=I5F8,15) =HB+G6 =H6-F6 =IF(J6>0,1,0)
7 |=IF(F7=18,F7,16) =H7+G7 =H7-F7 =IF(J7=0,1,0)
8 |=IF(F8=17,F8,17) =H8+G8 =H8-F8 =IF(J8>0,1,0)
9 |=IF(F9=18,F9,18) =H9+G9 =H9-F9 =IF(J9>0,1,0)
10 |=IF(F10=19,F10,19) =H10+G10 =H10-F10 | =IF{J10=0,1,0)
11 |=IF(F11=110,F11,110) =H11+G11 =H11-F11 =IF(J11=0,1,0)
12 |=IF(F12=I11,F12,111) =H12+G12 =H12-F12 |=IF{J12=0,1,0)
13 |=IF(F13=112,F13,112) =H13+G13 =H13-F13 |=IF{J13=0,1,0)
14 |=IF(F14>113,F14,113) =H14+G14 =H14-F14 |=IF{J14=0,1,0)
A [ B [ ¢ D | E | F | G [ H | L]
1 _|CDF(IAT) IAT CDF(ST) ST CUSTOMER# Arrival Time Sevice Time Time of Service Exit Time Time inQ Wait?
2| 0 3 0 2 1 3 2 3 5 0 0 0.709
|3 0.25 4 0.35 3 2 6 2 6 8 i i 0.719
| 4 0.65 5 0.6 4 3 9 5 9 14 i i 0.805
|5 0.85 [ 0.8 5 4 13 4 14 18 1 1 0.774
|6 5 17 3 18 21 1 1 0.807
| 7 | 6 21 5 21 26 0 i 0.797
|8 7 26 5 26 31 i 0 0.79
| 9 Total Service Time= 327 8 30 5 31 36 1 1 0.788
| 10 | Server Utilization= 0.79562 9 35 5 36 41 1 1 0.746
| 11 | Total Waiting Time= 54 10 39 4 41 45 2 1 0.813
| 12 |Number of Cus. Who 33 1 45 2 45 47 i i 0.759
| 13 |Average WT forwho 1.636364 12 49 4 49 53 i 0 0.784
| 14 13 53 2 53 55 0 i 0.768
|15 14 56 4 56 60 i 0 0.755
|16 15 62 5 62 67 0 0 0.741
117 16 67 5 67 72 i i 0.713
|18 17 72 2 72 74 i i 0.76
119 18 76 3 76 79 0 0 0.757
| 20 19 81 3 81 84 i i 0.741
|21 20 84 4 84 88 i i 0.771
|22 21 88 4 88 92 i i 0.711
|23 22 94 3 94 97 i 0 0.756
| 24 23 97 2 97 99 0 i 0.718
| 25 24 100 3 100 103 i i 0.794
| 26 25 106 2 106 108 i 0 0.782
| 27 26 110 2 110 112 0 i 0.747
| 28 27 114 2 114 116 i 0 0.757
|29 28 118 2 118 120 0 0 0.838
130 29 122 5 122 127 i i 0.806
|31 30 126 4 127 131 1 1 0.831
|32 31 132 2 132 134 0 0 0.69
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Az il A0 Cogan g palal) Allail A 31 (s 9ma (L) L Y) 2 5alal)

H, : Server Utilization = 0.75
H, : Server Utilization # 0.75

gy = Jom 705 G (Y1 Gty Al (g Jiaal) il a5 o giall 353
SUtil

A | B | c | b [ E |

Ut Util Mean= =AVERAGE(AZ2:A32)

0.709 Util StDev= =STDEV(A2:A32)

0.719 T Caculated= =(C1-0.75)/C2 P Value= =TDIST(C3,30,2)

0.805 T Tabulated= =TINV(0.05,30)

0.774

0.807

0.797

0.79

0.788

0.746

0813

0.759

0.784

0.768

0.755

0.741

0.713

076

0.757

0.741

0.771

0711

0.756

0718

0.794

0.782

0.747

0.757

0.838

0.806

0.831

A P T AT AT A YT [ ) P e ) ) ) R (P R
o= Sl o e a ki an=alen~woelnklnn=a@®0kwn|=-

0.69

dpazm jil) o y aakaindy 13¢5 A sanall Aagill (e B 4y guenall LilanY) dag () Laadl
Al
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A | B | <¢ | 0 | E ]

OB (G (D |-

util Ut Mean= 0.765387097

0.709 Util StDev= 0.037299399

0.719 T Caculated= 0.412529349 P Value= 0.682884799
0.805 T Tabulated= 2.042270353

0.774

. 0.05 00 ST 250.68288 (& L guunall dagill Adlaia ) Al Liagl Laa
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A J) el Al

Alldia) WIS Al Al Y il pde e

2x, 0<x<l1
X)=
f( ) { 0, otherwise
S a5 58l Al a8
F(x)=P(X<x)=[ f(t)dr
=["2dr=x, 0<x<1
S
0, x<0
F(x)=<x’, 0<x<I
1, x>1
M) (e gkl puaiall 138 (e 830l 50 Al gi -]
X,=F"'(R)
' ROU(0,1) &
X, = \/E
il s o588
R X
0.714465 0.845260
0.708959 0.841997
0.267740 0.517436
0.474856 0.689098
0.005750 0.075830
0.271049 0.520623
0.736142 0.857987
0.976983 0.988425
0.269966 0.519583
0.721422 0.849366
0.174332 0.417530
0.303994 0.551357
0.530758 0.728531
0.994646 0.997320
0.648218 0.805120
0.508599 0.713161
0.841944 0.917575
0.999339 0.999670
0.160562 0.400701
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0.378975
0.699994
0.038948
0.257783
0.979658
0.931111
0.339948
0.220766
0.221735
0.646679
0.406209
0.183378
0.931081
0.360813
0.418293
0.022497
0.383389
0.863775
0.396413
0.363247
0.774759
0.944995
0.345821
0.543244
0.596568
0.559454
0.103366
0.879555
0.383400
0.531172
0.103973

0.615609
0.836656
0.197353
0.507724
0.989777
0.964941
0.583050
0.469857
0.470888
0.804164
0.637345
0.428227
0.964925
0.600677
0.646756
0.149989
0.619184
0.929395
0.629613
0.602700
0.880204
0.972109
0.588065
0.737051
0.772378
0.747966
0.321506
0.937846
0.619193
0.728816
0.322449

a=0.05 e K-S Test Juia) alaiiuly silail) el 52l il Claaliall i85 -2

AL

Sl Jaal Excel (e 3aas daiia

392

A | B [ c] D | E \ F G H \ I \
1 X X()  Order 5 F F-S [F-S] D= =MAX(G2:G51)
| 2 |0.84526 0.07583 O =C2/50 =(B2y')2  =E2-D2 =ABS(F2) D(50,0.05)= =1.36/SQRT(50)
| 3 |0.841997 0.149989 1 =C3/50  =(B3y'2  =E3-D3 =ABS(F3)
| 4 |0.517436 0.197353 2 =C4/50  =(B4)"2  =E4-D4 =ABS(F4)
| 5 |0.689098 0.321506 3 =C5/50  =(B5)'2  =E5-D5 =ABS(F5)
T



A B [ ¢c ] b | E | F \ G | H | I
] x X() |Order S F F-S [F-S| D= 0.071080256
2| 084526 007583 0O 0 0.005750189 0.005750189 0.005750189 D(50,0.05)= 0.192333044
'3 | 0.841997 0.149989 1 0.02 00224967  0.0024967  0.0024967
4 | 0517436 0197353 2 0.04 0.038948207 -0.001051793 0.001051793
5 | 0680098 0321506 3 0.06 0.103366108 0.043366108 0.043366108
6 | 007583 0322449 4 008 0103973358 0.023973358 0.023973358

A jaall A 3l b Y gl D< Do o a3
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sl gas Il all gy

g‘wl 249349 :L=-\}n fand

(1 8slaal) (5 ) cuay 241 Bake
2 1423/1422 ‘";\i\\ Mﬂ@,\_e_m FFRRY

clele 3 el
A ALY aen  Jo caal

:J 5N ) gl

Daily Demand 0 1 2 3 4

Probability 0.33 0.25 0.20 0.12 0.10

Glla iy Clan 5 6 (5 st 5 o B 430 22 5 138 L) Anass IS misall 1 (e 05 330 Gandy
dny a3 (g) dpmy gt lalla 225 5 3 g sall (5 el oy (g3 Al (gl las 5 10
bl mmy s (e g shidl a3l 58 5) Lead Time a3 () (22> 0303 Jsas

) sy a5 ahy (Al gemg s

Lead Time (Days) 1 2 3

Probability 0.3 0.5 0.2

22y 0538 @)l llle s 5V 5 8as 5 12 Gl 0538l S 13 & o) ) (g0 i
duaigdpll (st 3 Gali Lgd Gaa Al ALY At das | Ul 3] anli) 6 Ly Skad
Lo ganl o) Hall 4y gllaall Cilas gl dae Jau gl g 38aT Al g Culla Al Cilaa )

i :‘&\ N igad)

r M a5 iy Y Jsn Jlae b gaay elia il & giadly Lifetime sl (e )
—0.4x
(%) :{O.4e ., x=0

0, otherwise
) e Caad 5 3ha 431 1000 Als EXCEL sl MINITAB pladinly
8 i 5§ am Jama JV Y eliall jadl) o Jlais) sale -4
4B 3ay il 5 6 53 (o Jomy e liall il o Jlia) sale -5
(ki) 55 eds e Aay) Liat claili gis -6
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LA ) g

%, il sde yial Cilaalia Jiar Ll (5 1SS Jpaal)

X, 0 1 2 3 4 5 6 7 8
Observed 118 274 298 169 105 25 8 1
Frequency

L0 =0.05 33 2 Jows giay (ysul 32 g 558 4) () pie prie o o) AL Al gl
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i ) Craa 1) Al s
Cilaleall G gan g elan) and
(1 ztsufl\ Gok) iy 241 83k
2 1424/1423 JsY) deaill i) liay)
clelu 3 ol

Al Aia¥) aea  Jo ca

:Jg¥) J gl
: 1 5501 s o Aol i) AL Y] (i i o1

Time Between Arrivals | Probability
0 0.23
1 0.37
2 0.28
3 0.12

GG Gl B Y mes 4 5 T O osbedial) )il Ll A 31 3 st calall cililee
D85 o 10 it (e elgBY) i MUaill 4 50 5lSlas (g ol (]

Shad ol ) adadll g adadl) pread Calsil) ) gida 8 USEY) 4 Jas s -]
sl Jsh adl -3 (oA Caulad Akt ) lia Ja y bl Llee Allad -2

352 51 b osthal jai dakid 100 Caalad (e sl ia Adaill 5lSlas (¢ jal EXCEL pladialy (2
AL 5 yaally

1 Jgaad)
(K-S Test) < sispancis 5 5458 JUia) plaaindy 4001 o6 1 460 5 sl ({

0.0930 0.0824 0.9011 0.0988 0.9203 0.3435 0.0465
0.9542

0.0366 0.0689 0.2400 0.5310 0.3506 0.6749 0.7549
0.1155

0.2112 0.5087 0.3676 0.7177 0.3827

Runs Up and lefs dinl ol Jla) alascinly 45l o8 Y1 45 sée 5i8a) EXCEL beaddus (o
.Runs Down Test
Ol o gle (8 Aall 400 all A8 ,Y) (e driiie A g all SN daall g g o L 13 sASAAS

a b N>20 S 13 Ll aan N G %22?\’3—1’ 65:161\(/)'(;29

N (4,07 ) s e e 05

CliMadL st g
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dolu2 3

QL).\A:_“ Cigang ;LAA}[\ e.wa

pslall 4

2 1424/1423 JsY¥) deaidll Qe g
(138l 3k ) diay 241 saldl

Al Al e o ol

) A Jamy Gl (i i 389 aaly als 48 G A Jle oy pabae

AUl J pa ol pula 434 ) B e (sa.l;ud\

(a5l Onle el @558 g2

IAT
(Minutes) Probability
1 0.25
2 0.40
3 0.20
4 0.15

: IS U s gl e Auaaall (paallas oy pola)

14 Ge Ji ) siall Jsha S 13) Aeadl A3l 5 5 s

Service Time
(Minutes) Probability
4 0.35
5 0.25
6 0.20
7 0.20

4 55l 5l oo ST il gk S 13 Aaasl) A3l 355 Jsas

Service Time
(Minutes) Probability
2 0.30
3 0.28
4 0.25
5 0.17
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Glebu 3 (pa 3l

HAJMQA}JM‘&\?“”

Q\:\Lu_“ il)é._l} ;LAA}[\ e.wa

pslall 4

2 1422/1421 F Juaill ) sy

(138l 3k ) asy 241 B3l

Al Al e o ol

J¥) J) )

idsaally axy Edall aal 8o ) &880 J sen o) e ) @58

Time Between Arrivals Probability
(Minutes)

1 0.23

2 0.37

3 0.28

4 0.12

043 0.60 059 0.55 0.64 0.10 0.61 0.22 0.85 042 0.01

AR sl 8 sl sal) e 3 (5SS 7 e S (<)
Jsaall 3 ollaxal) 4ia 3 ae (O BLEAl ) 3] gall Aia 30U (508 g3l B g2 SR (7)
(#2005 =781) . =0.05 3> (E 4xdsill)

: S Ul 3ad)

(b Vol el ol (g T8 (AN o3 )2

0.25 0.01 093 0.70 0.66 0.74 0.79 047 0.68 0.18 0.88 0.07 099 0.51 0.04 0.01

0.68 0.41 096 048 0.11 0.59 0.11 0.10

ALY o2a S 1) Lagh HLedY daws siall i g (558 Runs Test oall s aaiad (f)

_2mm 1 o 2nn, (2nn, —N)

Hy, N 5%

a =005 z,,,=1.96

N*(N-1)

098 0.05 020 0.11 0.23

_ b—(2nn,/N)-1/2
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Ay i 40 i < ypie 8 alg ALl 330 giall 2l Y1 (e V) land) aladinls ()

AUl a5 54
0, x<0
2
x?’ O<x<l1
F(x): (2_x)2
1- 5 I<x<2
1, x>2
CAlEl J)rgud)

< yuaie 8 J add Al g Acceptance-Rejection Technique uzd ) 5 J sl 48 1l aladinly
a5 (e72=0.8187) 1 =0.2 b sic Poisson Variates O 5 g2 )58 auii :\-,u\yir—
b 2ol i |l 8 Jlpadl (e il pall a5

P=13n=0 g=a:] 35kl

PxR, =P Jdus R, SHsde ad)aly:2sshill

e ganl g p adgdadall y ad Vg N =p J8) Baie p e il 1) 23 5 ghadll
.2 35hall
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STORAGE 3
Model Segment 1

GENERATE (Exponential (1,0,500))
TRANSFER Both,,Lost

ENTER Space

SEIZE Wash

LEAVE Space

ADVANCE (Exponential (1,0,400))
RELEASE Wash

TERMINATE

Model Segment 2

GENERATE 48000
TERMINATE 1
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:GPSS alddiuby

iy Gl el ) 5k

ALY sk e clibaa) aani -]
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(2 3Sladl (3 k) ay 342 52k
2 1424/1423 I uaill gl jiay)
clele 3 el

Al ALaY) asea  Jo caal

:Jg¥) J gl
(ki 3 a4l COMMANDS el s¥) dae z i ({
1- Seats STORAGE 10
2- TimeInSys TABLE M1,5,10,20
3- Delay VARIABLE RN1@10+50

4- InterAT FUNCTION RN1, D7
0,0/.05,1/.18,3/.34,4/.56,6/.85,7/1.0,8
(&8 3 la)) il BLOCKS il dee 7 il (2

1- GENERATE Exponential (1,0,3))
2- ADVANCE Pl
3- TABULATE TimeInSys
4- TEST GE X$Seats, P$Delay
5- SAVEVALUE Seats—-,PSDelay
1 SEN JIged)
(a8 3 i) Al ) gall ALl il S (d
1- GENERATE 2- QUEUE 3- RELEASE
4- LEAVE 5- ADVANCE 6—- TRANSFER

sl s TRANSFER & MODES Ll shi (e sk S (&
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Time Between Arrivals | Probability
0 0.23
1 0.37
2 0.28
3 0.12
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Loading
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Weighing
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Loading Time Probability

5 0.3
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10 0.5
15 0.2
o8 a3l d s -2
Weighing Time Probability
12 0.7
16 0.3
Ll Uadll ddasa ) B2 gad) g i) A3 Jgan -3
Travel Time Probability
40 0.4
60 0.3
80 0.2
100 0.1
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