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: Experimental design <l asaual
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: Moreruns? 38 <l ab agii Ja
ol s dulial i aY dals @llin S 13 a5 AL ey dias e dolaie
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Sy Al mdgalll G 5T A sulall el yall (3550 Lgd a6l lan dage 35kl o2
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Hand Simulation Examples :aia¥) (aad 4, a4 $lsaall

ey LY ) Jaaiy) any slSaal) Joaldi b Gaee lai day Jaad 3y gaull 5lSLadl)
Akl e DU ) AS jrall saiall ey S dae Y15 dggil
JSLaall Jad 31008 3Slaall 5 68 (a0 (2 it S) ALl 5ad 45 50 3Slaa o) yaly o585 s

1 Al aal g

Single Channel Queue ) gl diuall ygids ;1 Jlia

L Jomis il pdie IS adall A ) ol ey anl s e 4l psiea Qi (s

i Ll gy (ol Al 3Y1 038 5 3383 8 5 | (m Interarrival times) s Gbe Ll

Al Jsaall b LS Jlaiay)

il e Aa 3l 55 Jsan

Time between

Arrivals Cufative 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

;g\ﬂ\ djd;l\ ‘_g LS OYlaal 38 6 51 ol CJ\Jﬁ Sevice timegwaall 4_1.‘\)\

Aexdll Lie i )55 Jsan

Service Time Cumuletiv 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 alaill Jidad Cogllaall s e judi Cogus A8l Jglaadl 3 0 a1 (0 salall
L5520 4y Jsmass

Ay Gs) I Aaad iy Jsmas ule L)l alsi S zlisg Ly sSaall ol aY
Josaill 48y 5l (e i Gl Jads (ST i) ol gaadl 8 SUanall Lilay ) 5ill (e Ailaally
Gl ppaiell Al g8 b (& Juadill - i Sl Inverse Transform TechniqugSall
A sl

Jsa dS e Gl 3 gerdl LS S5l 5l 0S5 -]

odall Wadaly dad J9 Al Ag) gdal) QEOY) I g WS @l e -2
PR

Al Al aladinly ) phe W8 ) Al g3

Al sl (& )l 3 galall (paddiise (S sliall Q8 1) Ll oy Al 5yl )l 4
sllall 5 stall i) a5 5l adgd il 1 3 sandl b ks (531

o s Al A0 pladin

20 41 G50 J yem sl e i1 U2

Time between
Random Number Arrivals

Customer Generated (Minutes)

—

0.8879 8
0.4065
0.0799
0.8029
0.9915
0.0381
0.7456
0.5014
0.1786
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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
(SIS sy IS Aaaal) i Y Jsaa (585 A8y plall il
20 ) ool deasd) 4 ) Jgas
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
19
20

0.598
0.902
0.302

Lo el Js¥) sl o Adaadle aa callailly pa 55 e L1 CALON iy Joan 05S5 (O

delu e ) &1 8 ey O WS Jgaal) (e G B8l jiiall delu (o Jgeay O

ota ey Y1 sl Jsay ia iuall

Slall dalie J gan

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 | 9g 71 23 94 20
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Aagda
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43812 875=
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sids Cia gl luse (e SIS 3ga g die SlSladll dayyh e sa JU) 138 (e i 2l
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Time between

Arrivals Culative 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

o) dlagy Al g) Sy (a8 pd g 508 JIS) daal S Sl deal aaaal) ey el
So o S5 el e JSI Rkl die ) s il Radd gl 43l LS (L)
;&\;ﬂ\

raeal Laadl) A5l a3 58 Jsaa

Service Time Cumulativ 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

SITRENS PN N

Service Time Cumulativ 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

43130 jaal AUa) Skae o slladl)
SSLaall Jal e O A Jsaal

Ahmad Bakur

Cus Random Time Clock RandomTime Time Time Time Time
Tomer Number between Time of Number Sevice Service Service Sevice SeviBervice in
No. for Arrivals Arrival Arrival for 8rvice Start Time  Ends Start Time  Ends Queue
1 0.99284 4 4 0.398244 4 3 7 - - - 0
2 0.463490 2 6283 - - - 6 4 10 0
3 0.654933 3 84019 9 2 11 - - - 0
4 0.008010 1 10 046 - - - 10 4 14 0
5 0.017539 1 11 023 11 3 14 - - - 0
6 0.027118 1 12 oggs 14 2 16 - - - 2
7 0.294307 2 14 0733 - - - 14 5 19 0
8 0.703278 3 17 oews 17 2 19 - - 0
9 0.305171 2 19 0g3a 19 4 23 - - 0
10 0.029153 1 20 0.CB27 - - - 20 3 23 0
11 0.294875 2 22 0.98B2 23 5 28 - - - 1
12 0.846545 3 25 0.68%4 - - - 25 5 30 0
13 0.991276 4 29 0.9¥1 29 5 34 - - - 0
14 0.684252 3 32 0.6.85 - - - 32 5 37 0
15 0.642370 2 34 0.4%58 34 3 37 - - 0
16 0.369203 2 36 0.9163 37 5 42 - - 1
17 0.222240 1 37 0.324 - - - 73 5 42 0
18 0.437991 2 39 0.6®9 42 4 46 - - 3
19 0.119146 1 40 0.1 - - - 42 3 45 2
20 0.662990 3 43 0.9816 - - - 45 6 51 2
21 0.288916 2 45 0.9B2 46 5 51 - - - 1
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22 0.903758 4 49 0.3565 51 3 54 2
23 0.948593 4 53 0.6829 - - - 53 5 58 0
24 0.375286 2 55 0.3®7 55 3 58 0
25 0.273955 2 57 0.2Z78B0 58 2 60 1
26 0.664870 3 60 0.36B8 60 3 63 0
27 0.125086 1 61 0.88|4 - - - 61 6 67 0
28 0.804005 3 64 0.7865 64 4 68 0
29 0.431573 2 66 0.7%57 - - - 67 5 72 1
30 0.785686 3 69 0.38%8 69 3 72 0
Totals 69 61 56 16
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Demand ProbigpDistribution

Demand Good rFai 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

Sl il Ly jidy Sl Caaall aded JieY) a2el) apaas o slladll
A (e oy (53 g e sl e 1) das g e gy 20 Bl AUl Sl Co g
Revenue  Cost of Lostfit from  Salvage from sale
Profit = - - +

From Sales newspapers exdesand of scrap papers

£ e Sl + allall 8345 e iball ol - Conaall s — gl s = gl
el Al
1) 2 ASA 7 5 e
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5l il Camaall 2ae * 150 = Canaall yau
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8l yidiall Cassall dae (e pS) 4 slhaall Casall dae (oS5 ()
Ol e (Asthall canuall dae 3l jikal) Casuall ae ) * 1) = Guadal 8l g LS daiiall
Aol Casall dae (g ST 31 yidiall Casall dae () <5
BlSlaa a3 Laa gy cosall (e (pame 3o o) il Al A Lile Cang BLSLall 4SS o2 Jal
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OSa le pSh ladie m )l 66 Al 31l Cassall sae e Jiand Aa patioda
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Cumulative Random Numbers

Type of Newsday Probability Proitity  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

aY s e s caa Coanall e allall 45580 ) Jsaall s

Cumulative Probability Randblumbers Assignment
Demand Good Fair Poor Good Fair Poor
40 0.03 0.10 0.44 0.00030. 0.000-0.100 0.000-0.440
50 0.08 0.28 0.66 0.03080. 0.101-0.280 0.441-0.660
60 0.23 0.68 0.82 0.08230. 0.281-0.680 0.661-0.820
70 0.43 0.88 0.94 0.23120.4 0.681-0.880 0.821-0.940
80 0.78 0.96 1.00 0.43120.7 0.881-0.960 0.941-1.000
90 0.93 1.00 1.00 0.78120.9 0.961-1.000
100 1.00 1.00 1.00 0.931-0.00

sl el s 5 050 20 el L sy e 70 o) 4 BlSIaad W san () 685 Gl s

Random

Numbers for Random Revenue Lost Profits alvage

Type of Type of Numbers for from from Excess fr@ale Daily
Day Newsday Newsday Demand Bein Sales Demand of Scrap  rofitP
1 0.668258 Fair 0.516101 60 12000 - 500 2000
2 0.059141 Good 0.421215 70400D - - 3500
3 0.844465 Poor 0.122752 408000 - 1500 -100¢
4 0.575663 Fair  0.417585 62000 - 500 200
5 0.777212 Fair  0.873137 74000 - - 3500
6 0.721669 Fair  0.028883 40 8000 - 1500 -1000¢
7 0.940940 Poor 0.442408 408000 - 1500 -1000
8 0.739749 Fair  0.154498 500000 - 1000 500
9 0.322162 Good 0.789384 80600D 2000 - 3500
10 0.933698 Poor 0.948650 704000 - - 3500
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11 0.682856 Fair 0.462126 62000 - 500 2000

12 0.948467 Poor 0.427917 408000 - 1500 -1000
13 0.321750 Good 0.436062 70 004 - - 3500
14 0576449 Fair 0.852654 7@4000 - - 3500
15 0.469982 Fair 0.664128 62000 - 500 2000
16 0.325208 Good 0.551011 80 00D6 2000 - 350(
17 0.119710 Good 0.149210 60 0002 - 500 2000
18 0.526681 Fair  0.992919 98000 4000 - 350
19 0.355738 Fair 0.339435 62000 - 500 2000
20 0.734686  Fair  0.231963 5@0000 - 1000 500

244000 8000 11000 37000

bl e dla 1850 5o esll gl Jawigia (f Lagy 20 3Slas (e Jgaadl (e Jaadls
550 540 1) oAY) Gl Slae e QI ) L gy ddisaa 70 44
(psd) (2 44na 100590 5 80 560

10 A b Aldia 14 Jha
M a5 sl iy (e e o e sall o)) lla

Daily Demand 0 1 2 3 4

Probability 0.33 0.25 0.20 0.12 0.10

Gl &5 Clas 5 6 (ssben ) (o B A3 an 5 13 Gl A S il 138 (e 09 j3l iy
day (383 (gf) Ay gad Gl 325V 5 2 sa sall G5 oy (38a3 Apdla 6] lasy 10
Qlhll pay g (e g shiall Gadll g8 5) Lead Timeaill (e (2> 0338 Jpas

A a5 o (s

Lead Time (Days)

Probability 0.3 0.5 0.2
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Demand Probability CumutatProbability 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 (a3 Aiae 520

Lead Time Probability CumulatiProbability Random Numbe

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

ol a5 i) a2 5N (e 230 (g i (53 JS

Number of Loafs/Customer

8

12 16

Probability

0.4

0.3

0.2 0.1

,pﬁjw\mggﬁ\&ﬂ\ quupqh}&cegimgjgéh

:Jall

ps2 JSI ALY axel (1) Jgan 2as

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
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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 bl s a3 (1) dsaa a5 R=0.25 1Y) 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 (bl 2ae aai (1) dsd> (s R=0.18 1S4l gl

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 22e 253 (1) Jsas (s R=0.59 &l o )
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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 Lol axe a3 (1) Jsas s R=0.20 12l asdl)

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 (Al axe 2 (1) dsas (s R=0.11 :oslal) o 5l

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
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Number of Customers/Day Probability Cumulative Riaibty
8 0.35 0.35

10 0.30 0.65

12 0.25 0.90

14 0.10 1.00

O IS JY) axe dilae Jsan

Number of Loafs/Customer Probability Cumulative bability
4 0.4 0.4

8 0.3 0.7

12 0.2 0.9

16 0.1 1.0

:JsY) asall

3 13 0.35 50 Om A0 138 O Las 0125002 (S sde a8 i L1 230 2

8 = sV asall il 3
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Number of Customer Random Number Number of Loafs
1 0.747727 12

2 0.165930 04

3 0.807279 12

42




4 0.691822 08
5 0.332073 04
6 0.865662 12
7 0.954414 16
8 0.605033 08
Total 76
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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
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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
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el sl

13 0.90 50.65 G sl 13 o Leys 0.852771 (s oy Camasy L3 232 2a 58
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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
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10 0.011573 04
11 0.530562 08
12 0.811989 12
Total 100

e 5100 = @l o sll delaad) 2ae HY) aac 13)
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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 =
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Demand Probability Cumulative ProbapilitRandom 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

5 g3 ) LY i (e

Lead Time Probability Cumulative ProbabilityRandomNumbers

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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@l 0.785434 llll yaail Jlgde a8 Al Cilas g 6 25 sall G soaa) (G ol

il g 3 llall
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Days Until
Beginning nding Shortage Order Order
Cycle Day Inventory Demand Inventory ua@tity 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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A 50 %20 sl ol 5 i gt a3 ALY 2ae
S Gl (50 9%15.09 ) (8/53) Sy bl

1J gudial) s S 27 Jlia

o O L3 A8 Wipd e W) (e Wil gaaied JoLad) e Y gl aal e
O o L LS Ja b (00 20% 5 sbaill (e agie 80% S ) A (e el
Jaol e 40% hsé o<y Jlall (e glie Lgillae s ey Leiahalay B oludll (e 70%
iy sholl aglany 3 alaall o 3 ARl L pa e Ll el ¢ slaiy Ld subalay 00
10 57 O @sbin s L) aiy Ja )l elld L Jby 225 18 O sl @58
T gia o8 sy Gty Lags Vi 15 ) 10 0 (olasd Apuial of caale 13 L
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Al Al o (555

A pusiall U 55 35 3 3l 20 Al J2n

Number of Houses| Probability CDF Random Numbe
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
hliall Ayl Jsaa

Who Answer Probability CDF Random Number|
Female 0.8 0.8 0.00 - 0.80

Male 0.2 1.0 0.81-1.00

Il (e lie b Ja ) alS 1) Ailaa Js2a
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Female Donate? Probability CDF Random Numbe
Yes 0.7 0.7 0.00-0.70
No 0.3 1.0 0.71-1.00
Jall (e dlae aday da da ) OIS 1 Ailee Js2a

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

) axdi o3 alual) Ailas Js2a
Female Donation Probability CDF Random Numbe
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

ol axdyy (o3) iaal) dilae J 5o
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

(sl Bua¥ s 300 saall B Y1 () 520 (o gan :Adaa D) BlSLaall Jsan ()55 1 peall

el g an | @usS|  @udh| bl T | Jad s ]
21 o o 1 5] O

8 pa dao 2

19 o < 3

20 o = 4

18 o S 5




CIE ol

13 | SUll ol

11

10

11

12
13
14
15

1

10

11

12
13

day

B

B

da)

18
19
19

22

18

10

20

22

19
18

21

22

18
18
20
20

196

139

52



14 | o=l ol

10

11

1

10

1

10

11

12

day

day

day

=
dao

da)

day

day

B

da)

20

22

18

21

19
19
20

20
22

22

20

19
21

118

131

53



19 o Sl 13

v
s

131 0

] 14

b 143 L sidd) 8 e sall Lelan 6l Ju ) 715 A sl Conan oLl 5 4l b
(DL 148.5 A Y) 4kl el ol 10 e

54




G Sl

i) cilada alidiud 3lSlaall
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A s el A J e sl b A 3l Ailaal Excel paiinsd <o s

Time between arrivals 1 2 3 4 5 6 7 8

Probability 0.125 0.1251%6 0.125 0.125 0.125 0.125 0.12%

Al dadiall 8 LS bl Jasl & CDF (Jdlaia ) a5l dla ¢ S

DEHL8RY | 2B o-~- |8 = A 4% 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 BEN R e RE S, QI CNY S RY N R

Scooc:-«qo)cn.lhmm—a

Dl LSadl) il J oY) 2 ganll & CDF Maiay) a)sill dla ad o6& o Gany -1
(N 3 panll ) sal
555 (1,00 ) G (1 Aailly giiis (0) sanall G (uaial) g5 5 A2 i o -2
(C2 e ) dpnliall 4020 3 Ml Jans 3l sial) yuaiall o a0 5 ) jall 3 ganll -3

= VLOOKUP( RAND(), RANGE OF SAMPLING TABLE, 2)
Lillie s dilaal) Jsan 408 LAY 53 Jladl RANGE OF SAMPLING TABLE s

U (0,7) Y55 A RAND() lall lisladin] LaaY $A$2:$B$9 5o Jlaall 138

stlhe die aasl e (o) Al C2 AN (Fui) i 4
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: Al Jla

Service Times 1 2 3 4 5 6

Probability 0.01 0.020 0.300.25 0.10 0.05

Al dadiall 8 LS bl Jaal a3 NaiaY) a5 53l Al oS

C2 j =| =VLOOKUP{RANDI) $A432:$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 & &

7 0.95 6 1

8 3

9 4

10 3

11 &)

12 3

13 3

14 4

15 &

16 5

Gl Ja 3 LSl ghadll ) €
po il il 5 65 (e Adlnal)
sl 23 o) (e Adlaal) -]

$ ke Gl 5 ans 165 Jons sy Lk e g 2 m llall dadls U J)shal ) ia il

o e RY dlie GOl J)ghal e diie Al n i an 5

;@Lﬂ\ Jax Hdidsda @
A2 . % =ROUND(NORMINV(RAND(),165,5),0)

A B C D E F

483 numberaxxdl s Al o328 5 ROUND( number, num_digitgiilall -1

.num_digits
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saalia et dllall 232 5 NORMINV/(probability, mean,standard_deyp -2
LaY standard_dew s <ladl s meanhe sia ank gl A gde i (e
.RAND() 4l (1 3 55 probability o

U (0,1) ka3 SNy RAND( ) 4l -3

el A glall paaiall ilaaliall (e 3 pall 2aal) 63 aadatiod 2o1A0) ey

A
Height

167
170
165
162
160
158
164
163
162
163
165
161
164
172
161
163
156
170

(s A A8y k) (el a3 6l (e ddlaal) -2

Data}Toolth'\s\eS‘@@\}M\ngﬁq\ﬁéﬁ\w\ Jhﬂumm@
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File Edit Wiew Insert Format | Tools | Data Window WB! Help Acrob:

U=z ES 5 [ %?Sjelling... E7 ﬂ

o = 3 Qﬁ \@ Errar Checking. .. I

Speech »

A2 -
Share Workbook, .. -

A | B Track Ch
. Ira anges (e
Height

Protection (3

Euro Conversion. ..

Online Collaboration [
Solver...

Goal Seek. ..

Scenarios., ..

Formula Auditing [

Tools on the Web...
Macro [
Add-Ins...
AutoCorrect Options...
Customize...

Options. ..

Conditional Sum...

Lookup. ..

| Data Analysis. ..

E‘ Macrao Systems Add-ins

[l | | | | | [ [ |
Dmﬂmmhmmécmmﬂmmhmm_x
il

Data Analysis
Analysis Tools
Anova: Two-Factor Without Replication j
Correlation Cancel
Covariance
Descriptive Statistics Hel
Exponential Smoothing L=t
F-Test Two-Sample for Variances

Fourier Analysis
Histogram
Maoving Average

Random Number Generation

s:Ull jeld Random Number Generatighas
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Random Mumber Generation

Mumber of Variables: [
Mumber of Random Mumbers; | Cancel
Distribution: |Disn:rEI:E ﬂ Help
Parameters

Value and Probability Input Range:

Y

Random Seed: |
Dutput oplions

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

™ Mew Workbook

A (g 55 (gl ia) galainsd

Random Mumber Generation

Mumber of Variables: |

Mumber of Random Mumbers: | Cancel

Distribution: |Disg’ete - Help |

Parameters Uniform
Mormal
Value and Prabability InpyBernoulli
Binamial
Poisson

Patterned

Random Seed: |
Dutput oplions

{*" Qutput Range: | y
™ Mew Woarksheet Ply: |

" Mew Workbook

BASLJ\u}ﬁwﬂ\@JﬂMQMM\Jsb.a):u_\.\j_\;d\@)}ﬂ\«_\m}
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Random Number Generation

Mumber of Yariables:

Mumber of Random Mumbers:

Parameters

Standard deviation =

Random Seed:

Dutput options

{* Qutput Range:

" Mew Waorksheet Ply:
" Mew Workbook

Distribution: |Norma|

Mean = i
1

g

|sas

]

QK

Cancel

Help

4 gllaall laaliall 2221 20 5 Lol 53 3 5 A (Bm;‘i\ }i) el aaal ] GRS Eua
1 shugall 0 a5 (Default) s sitall 4adll e Wil Parametergiieal 8
A 4y U sl LS Random Sees) soall 315l lad Jans ol (5 jbaall il a3

R o woNoe o s wN =

15
16
17
18
19
20
21

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
1.4752686
-1.8174069
0.4232129
0.7828271
-0.2751165
-0.825853
0.6471532
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33U aadiid ) pde yuie a5 e ) ol lial) e 2ae gl ad 5l

Random Mumber Generation

Mumber of Variables: |

Mumber of Random Mumbers: |

Distribution: |Discrete

Parameters Uriform
Mormal
Value and Prabability InpyBernoulli

Binamial

Poisson
Patterned

Random Seed: |
Dutput oplions

{*" Qutput Range: | y
™ Mew Woarksheet Ply: |
" Mew Workbook

2 G5 STl mny 5 g (pual &) Jmil) 6 ey 5557 0 LY Lt 3

(o sde e Y Claalia
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Excel aladiul slslaall 4tia)

:#Lﬂﬂji &g:\.'\su plSlaa ¢ 1 Jla

Gy Sl (8 Leaaat Al el dae 23a5 ASTa 61 oY) ellall a6 IS Hd 2a) oy
80 o sind A3l Lalai z Jth g5 Ly iy lledl o) LU (a8 (S AdS oY
06 il gan S e 40 e acas LIS ALSAD) At AS,80 e o 3l e A

AL ) I 3580 58 A0S

Demand 0 1 2 3 4 5

Probability 0.1 0.15 0.20 0.30 0.20 0.05

AUaill 13 5\Slad Excel adiing Co s
A gall LAY & U 2l 5 Excel (e dadia il
1) Al => Number of Days to sell 40 items
2) A4 =>Day
3) B4 =>Demand
4) C3 =>Cumulative
5) C4 => Demand
6) A5=1
7) E4=>CDF
8) F4=>x
9) E5: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(A5:A45)
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Al i Ly agadl cailay 3 AN LS ey JBdU S8 5l agadl ddasOl

Jlad)
) dadial) pav

F4 -] =] x

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

D1 4all G, C 5B 5 A s2e ¥l & pill it (FO) clidd) e i)y D1 sl
21 232 D1 A8l b Al all Jaws el Ao 40 ol o 3O ALY 230 Lani 5 58915
9095 A& 3 g 2 5] 5 Asal) 03] (il 5 Jans sial) 29 By 23

: Excel aladiuly Blslaal) cila A Julad

2aa ¢ a) 1 e i Janll dadia Clua 33els Excel psy  (F9) Ctﬁd\ Laxay
By S & Slaall

138 5 <l yall e 220 Z3saill o) by a s o slaall JIL BlSlaall 73 sai Jae (o U 2ay
a3 BSlaal) (o Gum g celaY) Gl (o il JS Coglhaall diall pas e aainy 204l
Al jiall e GV J il w5 S il alaal 24 GG 4ls cauls e

s Jaadi 5 & jall (0 s B 3 galll 6] ja) S5 oo sSLal Addee A 210 5 sladll
gasall IS5 150 2w Wil (i sl ehdad o yall el unlie s a8 Al LI
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lezandl s Workbook Jeall i3 (3 333a Worksheefiada e 4y glhall 300G (4 335
Asdiall dpendl UL & 85 Simulation

Jinsertle sl ]

Jandl il 3aaa dadea Cilial Excel o a2 Worksheet s 5 jaUall 4ailal) (|
Formathiai ,

Worksheethaai 3 jalbll Al 8

.Renamehaai 4l &5

ba¥) as¥) Ja Simulation <S8 | lide graal 48 )5l aul o) Baad

.Enterbiazai

3 3shaall (e fan g a8 et aas Jead) iy A4 dadin s ga s Al i rddaa e
LA (e (ixtae 150 ) 1 o aB,Y) Jax Simulationalives il saaa) dadall b

N N AW

Ml J<al 8 LS A3
A B (G D E

1|

2

3 1
4 2
5 3
6 4
7 5
8 3]
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 L3 150 A T e WA e (S
Enterhacal s A3 LAl 3 (1) 4al Y dasl) (iS) ]
A3 Adal jlial 2

Seriesiaildll (4 o5 Fill Aldl) A S Edit Sle baal 3
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.150 4l Stop valughad J23) 5 Series in Columnglial jallll 3 aiall 4 4

OK bl 5
150 i 2l Y0 A3 s LAY L33 Excel (sles
;a.'gb.d\

e Alae oy Wle lalia a0 Al 44 H,LIG Demandzd sl g a3 Al dAsdall el
dadi 13¢) Demandslesd) dadall & D1 Gl 8 G el ol daddd 40l HLY)
L
B3 4lall 4l depall Jaxi ]
='Demand’'D1
B152 a5 A3 Jiaall Jlial 2
.Databial 3
.Tablelial 5 aUall 4qall <4
.Column input cell 8 A1 J33l 5 alkall 3380l & 5
OK bixal 6
Asdall Olua sale Y FQ ol 7
o bl Jidat o il i) iy Sy Aadeall e dlay FQ Jaiai Lo S Ll Jaadls
;@L’d\
B152 s 5 B3 Jlall sl ]
Edit aaa)
.Copybal
Edit baaa
.Paste Specighrsl |
Valueshiral |
OK bl
.Enterhaal |

o 9 L A W
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1

A

Repllcatlor; Paste Special
Paste
2 15 Al ™ validation
3 16 (" Formulas " All except borders
4 170 | fBs C coumwons
5 12 {” Formats " Formulas and number formats
" Comments " Values and number formats
8 1 ? QOperation
7 13 {* None ™ Multiply
8 16 " Add " Divide
(" Subtract
9 19 -
10 17 [ skip blarks [ Transpose
11 17 | R—
| ance
12 17

Aaiall Cla salely LAY A3l ol ) B 3 seal) b il peaa 130
: IS UL il 5 A 2k Gl Ak

.Toolshazl |1

.Optionshizal 3 jalall Al & 2

.Calculationcsle biaal 3 jallall 538Ul & 3

.Automatic Except Tablestsl 4

OK bl 5

A Al g

A B =
1
2 Replication Days
3 1 17
4 2 14
5 3 13
6 4 16
7 5 18
8 6 13
9 7 14
10 8 17
11 9 19
12 10 14
s 11 16
14 12 21
15 13 16
16 14 18
17 15 15
18 16 16
19 17 15
20 18 20

66



‘;\:\M Sana Days):\i:mﬂ Lilaa ) laall Cuuss éﬂ

Excel - Book3

iewe Insert Format | Tools Data PopTools Braincel Wwind:

Macro 3
&[4V & E ySis... 2l
| | [

j BR racro Systems Add-ins
| B Update Add-in Links. .. E |
tion Days v
1 17
2 18
3 18
4 20

Al ol Lady) 520 jelata

DBEaGRY $BRS w-o- (@& £ 8§
C1 [ =
A | B [ 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
Correlation
& |Covariance Help |
g ‘Descripkive Stakistics
10 Exponential Smoathing
F-Test Two-Sample For Yariances
11 Fourier Analysis
12 Hiskagram ;I
13 T4 14
14 13 19

33Ull jelaid Descriptive Statisticglias
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Ci T -

A | B [ D | E | F
Replacation Days
1 17
Descriptive Statistics 2| x|
~Input
Input R.ange: $E$1:$6%22 % lLI
Grouped By; & Columns CLCBII
" Rows Help |

Iv Labels in First Row

—oukput opkions
¢ Qukpuk Fange: $D%1 s

" Mew Workshest Ply: I

" Mew wWorkbook

v Summary skakiskics

[v Confidence Level For Mean: |95 o

P o o [ | | | s | s | s | = | = | = | = [ =
O 1 | = [ S | @ |~ | [ 1 |2 [fa | = | [ 62| | @ an | s b =

[~ Kth Largest: 1
[ Kth Smallest: 1

19 23

20 14

21 14

Al i (e 58 LS e il e
A | B C D | E |

1 |Replacation Days Days
2 1 17
3 2 18 Mean 1619047619
4 3 18 Standard Error 0558991642
5 4 20 Median 16
5] 5 18 Mode 14
7 5] 15 Standard Deviation 256162151
8 7 12 Sample Variance 6561904762
9 3 16 Kurtosis 1.054481973
10 3 15 Skewness 0.890509134
11 10 14 Range 11
12 11 16 Minimum 12
13 12 14 Maxirmum 23
14 13 19 Sum 340
15 14 17 Count 21
16 15 14 Confidence Level(95 0%) 116603559
17 16 17

Gl 11=16 o e e 40 aul i Y1 ALY 23e Jas sie Gl daca @l Y ks

H,: =16
H,:uz16
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(IS ey Jaat g t :(ﬂ—ﬂo)/se(ﬂ) Ulany) aa o3 duca jall da Hidy
1) C19=>t
2) C20 => p-value
3) D19 = (E3-16)/E4
4) D20 = TDIST(D19,20,2)

Al sl L
TDIST || v[=] =TDIST(D19,20,2)
A | B | Cc | D | E \
_ 1 Replacation Days Days
= 1 17
o3 2 18 Wean 16.19047619
4 3] 18 Standard Error 0.558981642
5 u e 16
e TODIST
% x[p1e 5] = 0.340740622 621;411
T Degifreedurnlzu :k_] =20 04762
9 Tails [2 3]-2 51973
10 = 09134
l Returns the Student's t-distribution, = DTSR 1
% Tails iDTF‘EEZ}gigjuEEgTﬂig‘;t:b;,tlon tails ta return: one-tailed distribution ;g
% @I Formula result =0.736845455 Cancel | 33?
E 15 14 Confidence Level(95.0%) 1.16603559
7] 16 17
18| 17 15
e 18 14 t 0.340749622
20 19 23 p-value [=TDIST(D13,20,2) |
21 20 14
22 21 14
Al 33Ul =it OK Jaraal
E18 ~| =]
A | B | C ] D | E |
1 |Replacation Days Days
2 1 17
3 2 15 hean 16.19047619
4 3 15 Standard Error 0555991642
5 4 20 Median 16
5] & 18 Mode 14
7 3] 15 Standard Deviation 256162151
g 7 12 Sample Wariance 5561904762
9 8 16 Kurtosis 1.054481973
10 g 15 Skewness 0890509134
11 10 14 Range 11
12 11 16 rAinimum 12
13 12 14 haximum 23
14 13 19 Sum 340
15 14 17 Count 21
16 15 14 Confidence Level(95.0%) 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
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OV W Al Gxas ol P(120.34079 = 0.736 Of 51 0.7368 (55 p-value)) o) s

.0 =0.05 e &y jiall dua gl 28 5Y Wilé g =0.05 (= SH p-valued) 4ad

aladiul Single Channe Queue ) gl diwall ) sila 3lslaa 22 Jlia

:Excel
o ge sa LS clilyll Jaal Excel s bus dadia =38
A | B | C | D |
1 |CDF AT CDF Service Time |(
2 0 1 1] 1
3 0125 2 0.1 2
4 0.25 5 0.3 5
5 0375 4 06 4
8 05 & 0.85 &
7 0625 B 095 B
8 07s 7
9 0875 g
10
E | | G H |
1 |Customer AT Arrival Time  Service Time
2 |1 =YL OOKUP(RAND() $A$2 $B$9,2) =F2 =VLOOKUP{RAND() $C$2:$D3$7 2)
3|2 =VLOOKUP(RAND() $A$2:$8$9,2) =G2+F3  =VLOOKUP[RAND(},$C$2:$D$7 2)
4 (3 =VLOOKUP(RAND() $A$2 $B$9.2) =G3+F4  =VLOOKUP[RAND{}.$C$2:$D$7.2)
5|4 =YLOOKUP(RAND() $A$2:$8$9,2) =G4+F5  =VLOOKUP[RAND(},$C$2:$D$7 2)
6 |5 =YLOOKUP(RAND() $A$2:$8$9.2) =G5+F6  =VLOOKUP{RAND{},$C$2:$D%7.2)
716 =YLOOKUP(RAND() $4$2 $B$9.2) =GB+F7  =VLOOKUPIRAND(}.$C$2:$D$7.2)
8 |7 =YLOOKUP(RAND() $A$2:$8$9,2) =G7+F8  =VLOOKUP[RAND(},$C$2:$D$7 2)
g |8 =YLOOKUP(RAND() $A$2:$8$9.2) =G8+F9  =VLOOKUP{RANDI{},$C$2:$D%7.2)
| I L | M |
Service Begin Service End (Time in Q Idle Time of Server Time in System
=57 =H2+2 =2-G2 =F2 =J2-G2
=MAK[J2 G3) =H3+I3 =|3-G3 =13-J2 =J3-G3
=MAK[J3 G4) =H4a+4 =|4-54 =14-J3 =J4-4
=MAX[ 4 G5) =H5+5 =I5-G5 =|5-J4 =J5-G5
=MAX[JS GE) =HE+6 =I6-56 =I6-J5 =J5-G6
=MAX[JE GT) =H7+7 =[7-G7 =|7-J6 =J7-G7
=MAX(JT GE) =H5+I3 =I8-G8 =I5-J7 =J5-8
=MAX(JE G9) =H9+9 =9-G9 =19-J8 =J9-9
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20

21 A E &
22

23 Taotal Service Times=  =SUM{HZ2:HAT)

24 Totaltime in Q= =SUMKZ:K4AT)

25 Total Idle time= =SUMLZL4AT)

26 Tatal time in system=  =SUM({M2:W7)

27

28

29

20

21

32

23

34 | Average waiting time= =C2AMAKIEE)
25 |Probability of wait= =COUNTIF{KZ:KAT "= D"MAXIEE)
36 |Probability of idle server= =C25M047

37 | Average service time= =CZ2aMAXIEE)
28 | Average time between arrivals= =GATIMAXIEE)
29 | Average time customers in Q= =C24AMAXIEE)
40 | Average time in system= =C26MAXIEE)

41 | Average wait for those who wait=

42

2l Andoall 5 FQ e Lo il s A8 L) JIA) aay

A [ 8 [ ¢ [ B [ EJF[ 6 [ wW [ 1 [ T [ k [ L [ M

1 |CDF IAT CDF Service Time Customer IAT Arrival Time Service Time Service Begin Service End Time in Q Idle Time of Server Time in SvatemE
[ 2| 0 1 0 1 1. 5 5 4 5 9 4
[ 3] 0125 2 01 2 2 2 7 3 9 12 2 5
[ 4 | 035 3 03 3 3 4 " 2 12 14 1 0 3
[ 5 0375 4 06 4 4 4 15 4 15 19 [0) 1 4
| 6 | 05 5 085 5 5 7 22 3 22 25 o) 2 3
[ 7| 0625 6 085 6 6 7 29 2 29 31 (0] 4 z
[ 8 075 7 77 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] 07 53 4 53 57 0 3 4
[ 12 M1 & 59 2 59 61 0 2 2
[ 13 ] 12 3 62 3 62 65 (0] 1 3
[ 14| 13 5 67 3 67 70 0 2 3
[ 15 14 4 71 4 71 75 0 1 4
[ 16 | 15 2 73 4 75 79 2 0 6
[ 17 | 1% 3 76 5 79 84 3 0 &
[ 18| 7 2 78 3 84 87 6 0 g
[ 19| 18 4 82 4 87 91 5 0 9
[ 20 19 2z 84 6 91 97 T 0 13
[21] 20 7 91 6 97 103 6 o) 12
[22 21 8 99 3 103 106 4 0 7
|23 Total Service Times= 159 22 4 103 5 106 111 3 0 g
[ 24 | Total time in Q= 97 23 2 105 2 1 13 6 0 8
[ 25 Total Idle time= 42 24 2 107 4 113 17 6 o 10
[ 26 | Total time in systemn= 256 25 7 114 2 "7 119 3 0 5
[ 27 | 26 1 15 2 119 121 4 0 6
[ 28 | 272 n7 4 121 125 4 o) &
[ 29 | 28 8 125 4 125 129 o) 0 4
[ 30 29 1 126 6 129 135 3 0 9
[31] 30 7 123 3 135 138 2 0 5
[ 32 312 126 3 138 141 2 0 3
{33 ] 32 2 128 6 141 147 3 0 9
| 34 |Average waiting time= 2108695652 33 2 140 1 147 148 7 a 8
| 35 |Probability of wait= 0565217391 M4 1 141 2 148 150 7 0 9
| 36 |Probability of idle server= 0212871287 35 4 145 4 150 154 5 o 9
| 37 |Average senvice time= 3456521738 36 8 153 4 154 158 1 0 5
| 38 |Average time between arrivals= 4.347826087 35 158 3 158 161 0 0 3
| 39 |Average time customers in Q= 2.108695652 38/ 2 160 2 161 163 1 0 3
| 40 | Average time in system= 5565217391 38 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 o) 1 4
[ 45 | 44 4 193 5 193 198 (0] 0 5
[ 46 | 45 2 195 1 198 199 3 0 4
[ 47 | 46 5 200 2 200 202 0 1 2

48

gl 5 pe JS b g5 slSlaal) S5y dndeall s dlad FQ plike e ) Sidl) haaally
1ake

71



) JUall LS ilpa ji ial 5 ol ja) 21 2aed allaill o) Ganlia o

‘Excel alaaiubl ;\a,uul\ daaall N9 daaf 3lSlaa 23 Jlia

(JSE) 8 e s LS ALFE LOAY L3 il Jaal 5 Excel o8 b dada il

A [ B C I D [ E I F e H [ | I
£
_2 |CDF IAT ACDF Service Time BCDF Serive Time Car No. IAT Clock Time
30 1 o0 2 0 3 1 =VLOOKUP(RAND().$A$3:$B$6,2) =H3
410252 03 3 0.35 4 2 =VLOOKUP(RAND(),5A$3:5B$6,2) =I3+H4
50685 3 058 4 0.6 5 3 =VLOOKUP(RAND().$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$3:5B8$6,2) =I6+HT
8 6 =VLOOKUP(RAND(),$A$3:5B$6,2) =I7+H8
9| 7 =VLOOKUP(RAND(),$A$3:5B$6,2) =I8+H3
0] Abel Service Time= =SUM(K3:K4102) 8 =VLOOKUP(RAND(),$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$6,2) =I12+H13
4| Able Utilization= =E10/MAX(L3:L102) 12 =VLOOKUP(RAND(),$A$3.:$B$6,2) =I13+H14
15| Baker Utilization= =E11/MAX(03:0102) 13 =VLOOKUP(RAND().$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

rzea ge saleS AUl i) JRo) 5 1:104 26 )Y) G1:G104WdAl b JA]
H3=> =VLOOKUP(RAND(),$A$3:$B%$6,2)

I3=> =H3

14=> =I13+H4

J3=> =I3

J4=> =IF(L3<=I4,14,")
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)

K4=> =IF(J4="""",VLOOKUP(RAND(),$C$3:$D$6,2))

L3=> =J3+K3

L4=> =IF(J4="",""K4+J4)

M4=> =IF(J4="",14,"")

M5=>

(L$3:L4)>15,15,"))

N4=> =IF(M4="","" VLOOKUP(RAND(),$E$3:$F$6,2))
04=> =IF(M4="""" M4+N4)

P3=> =IF(J3<>",J3-I13,M3-13)

E10=> =SUM(K3:K102)

E11=> =SUM(N3:N102)

E12=> =SUM(P3:P102)

E14=> =E10/MAX(L3:L102)

72



E15=> =E11/MAX(03:0102)
E16=> =E12/MAX(G3:G102)

A QIS i

J [ K
1 |Able
_2 |Service Begin Service Time
.3 |=13 RAND(),$C$3:$D$6,2)
4 |=IF(L3<=14,14,"") LOOKUP(RAND(),$C$3:3D36,2))
_5 |=IF(AND(MAX(L$3:L4)<=MAX(0$3:04) MAX(L$3:L4)>=15), MAX(L$3:L4),IF(MAX(L$3:L4)<=I5,!5,"" LOOKUP(RAND(),$C$3:3D36,2))
6 |=IF(AND(MAX(L$3:L5)<=MAX(0$3:05),MAX(L$3:L5)>=16), MAX(LE3:L5),IF(MAX(L$3:L5)<=| LOOKUP(RAND().$C$3:$D$6,2))
7 |=IF(AND(MAX(L$3:L8)<=MAX(0$3:06),MAX(L$3:L8)>=17), MAX(L$3:LE),IF(MAX(L$3:LE)<=| LOOKUP(RAND(),$C$3:3D%6,2))
8 |=IF(AND(MAX(L$3:L7)<=MAX(0$3:07),MAX(L$3:L7)>=18), MAX(L$3:L7),IF(MAX(L$3:L7)<=I8,I8, LOOKUP(RANDY(),$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$3:L8)<=I9,19, LOOKUP(RAND(),$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$3:L9)<=110,110,"")) VLOOKUP(RAND(),$C$3:3D$6,2))
11 |=IF(AND(MAX(L$3:L10)<=MAX(0$3:010),MAX(L$3:L10)>=I11), MAX(L$3:L10),IF(MAX(L$3:L10)<=111,111,"") VLOOKUP(RAND(),$C$3:$D$6,2))
12 |=IF(AND(MAX(L$3:L11)<=MAX(0$3:011).MAX(LE3:L11)>=112) MAX(LS3:L11), IF(MAX(L$3:L11)<=112,112,"")) VLOOKUP(RAND(),$C$3:3D$6,2))
13 |=IF(AND(MAX(L$3:L12)<=MAX(0$3:012),MAX(LE3:L12)>=113) MAX(L$3:L12), IF(MAX(L$3:L12)<=I13,113,"")) VLOOKUP(RAND(),$C$3:3D$6,2))
14 |=IF(AND(MAX(L$3:L13)<=MAX(0$3:013).MAX(LE3:L13)>=114) MAX(L$3:L13),IF(MAX(L$3:L13)<=I14,114,"")) VLOOKUP(RAND(),$C$3:3D$6,2))
15 |=IF(AND(MAX(L$3:L14)<=MAX(0$3:014),MAX(L$3:L 14)>=115), MAX(L$3:L 14), IF(MAX(L$3:L14)<=I15,115,"") VLOOKUP(RAND(),$C$3:$D$6,2))
16 |=IF(AND(MAX(L$3:L15)<=MAX(0$3:015),MAX(L$3:L15)>=116), MAX(L$3:L15), IF(MAX(L$3:L15)<=I186,116,")) VLOOKUP(RAND(),$C$3:$D%$6,2))
17 |=IF(AND(MAX(L$3:L16)<=MAX(0$3:0186),MAX(L$3:L16)>=117) MAX(L$3:L16),IF(MAX(L$3:L16)<=I17,117,")) ", VLOOKUP(RANDY(),$C$3:$D$6,2))
L [ M
1 Baker
| 2 |Service End Service Begin
| 3 |=J3+K3
| 4 |=IF(J4: \K4+)4) =IF(J4="",14,"")
|5 | \K5+J5) F(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,"")))
| & | \K6+)6) F(AND(MAX(L$3:L5)>MAX(0$3:05) MAX(0$3:05)>=16).MAX(0$3:05),IF(MAX(L$3:L5)>16,18,"")))
| 7| F(AND(MAX(L$3:L6)>MAX(0$3:06), MAX(0$3:06)>=I7) MAX(0$3:06),IF(MAX(L$3:L6)>17,17,"")))
| 8 | F(AND(MAX(L$3:L7)>MAX(Q$3:07),MAX(0$3:07)>=18).MAX(0$3:07),IF(MAX(L$3.L7)>18,18,"")))
| 9| 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,""))
| 10 | IF(AND(MAX(L$3:L9)>MAX(0$3:09),MAX(0$3:09)>=I10) MAX(0$3:09),IF(MAX(L$3:L9)>110,110,")))
|11 | IF(AND(MAX(L$3:L10)>MAX(0$3:010),MAX(0$3:010)>=111),MAX(0$3:010).IF(MAX(L$3:L10)>111,111,")))
| 12| 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,")))
| 13 | IF(AND(MAX(L$3:L12)>MAX(0$3:012),MAX(0$3:012)>=113),MAX(0$3:012),IF(MAX(L$3:L12)>113,113,")))
| 14 | IF(AND(MAX(L$3:L13)>MAX(0$3:013),MAX(0$3:013)>=114), MAX(0$3:013),IF(MAX(L$3:L13)>114,114,")))
| 15 | IF(AND(MAX(L$3:L14)>MAX(0$3:014) MAX(0$3:014)>=115), MAX(0$3:014),IF(MAX(L$3:L14)>115,115,")))
| 16 | K16+J16) IF(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,™)))
|17 | " K17+J17) IF(AND(MAX(L$3:L16)>MAX(0$3:016), MAX(0$3:016)>=117), MAX(0$3:016),IF(MAX(L$3:L16)=117117,"")))

N [ 0 I P
1
_2 | Service Time Service End Time in Q
3| =IF(J3<>""J3-13,M3-13)
4 ) =IF(M4=""""M4+N4) =IF(J4<>"",J4-14 M4-|4)
5 ) =|F(M5="","",M5-+N5) =IF(J5<>"",J5-15,M5-I5)
B SE$3:$F$6,2)) =IF(MB="","",ME-+HNE) =IF(J6<>"",J6-16,M6-16)
7 SE$3:$F$6.,2)) =[F(M7="","",M7+HN7) =IF(J7<>""J7-17 MT-IT)
.8 | SE$3:$F$6,2)) =IF(M8="","",M8+N8) =IF(J8<>"",J8-18,M8-I8)
9 ) =IF(M9="","",M9-+N9) =IF(J9<=>"",J9-19,M9-19)
10 \VLOOKUP(RAND(),$E$3:$F$6,2))  =IF(M10="","",M10+N10) =IF(J10<>"",J10-110,M10-110)
1 \VLOOKUP(RAND().$E$3:5F$6.2))  =IF(M11=""""M11+N11) =IFJ11<=""J11-111,M11-111)
12 \VLOOKUP(RAND(),$E$3:$F$86,2)) =IF(J12<>""J12-112M12-112)
13 .VLOOKUP(RAND(),$E$3:$F$6,2)) \ =IF(J13<>""J13-113M13-113)
14 \VLOOKUP(RAND(),$E$3:5F$6,2)) M14+N14) =IF(J14<=""J14-114 M14-114)
5] \VLOOKUP(RAND(),$E$3:$F$6,2)) .M15+N15) =IF(J15<>"",J15-115M15-115)
18 " VLOOKUP(RAND(),$E$3:$F$6,2)) .M16+N16) =IF(J16<>"",J16-116,M16-116)
A7 " VLOOKUP(RAND(),$E$3:$F$6,2)) M17+N17) =IFJ17<=""J17-17 M17-117)

A Andoall 5 FQ Uik e Laaally
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Ed Microsoft A =lolx
|®) el Edit View Insert Format Tooks Data PopTooks Braincsl Window Help DE Histograms Acrobat ASAP Utlities 18X
IDSEBSRY (4 BRI o- (@5 £ 8 1|00 - E [|aa vz -[BruEs=EE(sex%, B3[FEE-0-A-[DE
Q1 =] =]
A Bl G| D FCE[ F [ 6 [H] T J I K || M I N P Q-
Able Baker
| 2 |CDF IAT ACDF Service Time BCDF Serive Time Car No. IAT Clock Time Service Begin Service Time Service End Service Begin Service Time Time in Q
3 1 1 1 1 6 0
025 2 03 3 035 4 2 3 4 4 0
065 3 058 4 06 5 3 1 5 6 5 " 1
085 4 083 5 08 6 4 2 7 9 2
5 1 8 11 3 14 3
6 1 9 13 4
7 3 12 14 3 17 2
Abel Service Time= 197 8 1 13 16 3
Baker Service Time= 158 9 4 17 17 4 21 0
Total Time in Q= 68 10 3 20 21 4 25 1
1 3 23 23 0
Able Utilization= 0.94 12| 2 25 25 2 27 0
Baker Utilization= 0.77 13 3 28 28 4 32 0
Average Waiting Tim 0.68 14 1 29 29 0
15 4 33 33 5 38 0 .
16 2 35 35 0
17 4 39 39 4 43 0
18 2 41 41 0
19 1 42 43 3 46 1
20 2 44 44 0
21 2 46 46 3 49 0
22 1 47 47 0
23 1 48 49 2 51 1
24 4 52 52 4 56 0
25 4 56 56 2 58 0
26 1 57 57 0
27 1 58 58 4 62 0
28 1 59 61 2
29 2 61 62 2 64 1
30 2 63 64 4 68 1
31 2 65 67 2
32 3 68 68 3 il 0
3B 2 70 7 2 73 1
34 1 ul 73 4 7 2
3B 2 73 73 0
36 2 75 7 3 80 2
37 2 v 79 2
38 3 80 80 2 82 0
[41] 39 2 82 82 2 84 0
42 40 2 84 84 5 89 0 -
[ie] <> i Shestz ) sheet1 [4] -
Jorw- I G| aumshepes- N\ NO OB 4@ &-L2-A-= ng.|
Ready [T eS|,

@) e edit

Vew Insert Farmat Took Data PopTook Braincel Window Help DE Histograms Acrobat ASAP Utiites
DEHB8RY [ BRI 0. (@ = & 4 [0 0x -5 .[[aa vz cBrulEEEE s €%, daEE _-0-A- BB
at El—
S = | D = F [T T ! ] J I K I L I M I N
1 | i B Able . Baker i
| 2 |CDF IAT ACDF Service Time BCDF Serive Time Car No.IAT Clock Time Service Begin Service Time Service End Service Begin Service Time
& 0 1 0 2 3 1. 3 3 7
025 2 03 3 0.35 4 2| 1 4 4 6
|5/065 3 058 4 06 5 3[4 5 7 5 12
085 4 083 5 08 6 4 3 8 10 3
5 2 10 12 5 A7
6 1 1 13 3
7.3 14 16 6
Abel Service Time= 215 8 1 15 1 2 19
Baker Service Time= 179 9 1 16 19 5 24
Total Time in Q= 54 10 3 19 22 6
1 4 23 24 3 27
Able Utilization= 0.918803 12, 3 26 27 3 30
Baker Utilization= 0.761702 13 2 28 28 4
Average Waiting Time= 054 14 2 30 30 5 35
15 2 32 32 5
16 3 35 35 5 40
17| 2 37 37, 3
18 1 38 40 5 45
19 3 41 41 6
20 1 42 45 3 48
21 3 45 47 6
22 3 48 48 3 51
23 3 51 51 3 54
24 2 53 53 6
25 2 55 55 3 58
26 4 59 59 3 62
27| 2 61 61 3
28 2 63 63 4 67
29 4 67 67 4 7
30 4 71 4l 5 76
31 1 72 72 5
32 4 76 76 4 80
33 4 80 80 5 85
34 2 82 82 5
3B 2 84 85 5 920
36 3 87 87 4
37 3 20 920 2 92
38 4 94 94 3 97
39 3 97 97 5 102
40 2 99 99 5
» i\ Sheet2 ) sheet1 [«]
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all JUall 8 LS il 3 il 5 3 sl 13gd ¢ 1aY) Gl gl 20 s
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tEXcel aliialy disual) adly A< 4 Jha

Al QY L mdase s LS il Ja

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

1 |CDF Type of News Day Good CDF Demand Fair CDF Demand Poor CDF Demand Day MNewsday
2|0 ="Good" 0 40 0 40 0 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$2:5B%4,2)
5 | 0.23 70 0.68 70 0.82 70 4 =VLOOKUP(RAND(),$A$2:$B$4,2)
B | 043 80 0.88 80 0.94 80 5 =VLOOKUP(RAND(),$A$2:$B$4,2)
o7 0.78 90 0.98 90 6 =VLOOKUP(RAND(),$A$2:$B%4,2)
8 | 0.93 100 7 =VLOOKUP(RAND(),$A$2:5B%4,2)
9 | 8 =VLOOKUP(RAND(),$A$2:5B%4,2)
10| News Papers to Buy= 60 9 =VLOOKUP(RAND(),5A32:5B%4,2)
11 10  =VLOOKUP(RAND(),$A$2:3B$4,2)
12| [NetProft=  =SUM(P2:P1001)/1000 Riyals | 11 =VLOOKUP(RAND(),$A$2:5B54,2)
13 12 =VLOOKUP(RAND(),$A$2:$B$4,2)

1

2

3

M [ N [ 0
1 |Cost of Papers Lost Profit Salvage
2 |=15'$C$10 =IF(K2>$C$10,0.5*(K2-$C%$10),0) =IF($C$10>K2,0.14($C$10-K2),0)
3 |=1.5'$C%10 =IF(K3>$C$10,0.5*(K3-3C%$10),0) =IF($C$10>K3,0.14($C$10-K3),0)
“ -~ oo .t
A B [ ¢c T ol E [ F [ e | H JI1] K L M [ N [ o

1 |CDF Type of News Day  Good CDF Demand Fair CDF Demand Poor CDF Demand Day Newsda Cost of Papers Lost Profit Salvag
L2 0 Good 0 40 0 40 0 40 1 Fair 90 0 0
_3 | 04 Fair 0.03 50 0.1 50 044 50 2 Fair 90 0 0
_4 0.8 Poor 0.08 60 0.28 60 0.66 60 3 Fair 90 0 0
.5 | 0.23 70 0.68 70 0.82 70 4 Good 90 15 0
_6 | 043 80 0.88 80 0.94 80 5 Fair 90 0 0
7 0.78 90 0.96 90 6 Poor 90 0 1
8 | 0.93 100 7 Good 90 20 0
9| 8 Good 90 5 0
10| News Papers to Buy= 60 9 Poor 90 0 0
1 10 Good 90 0 0
12 NetProfi= 18254 Riyals | 11 Fair 90 o 0
13 12 Fair 90 5 i
14 13 Good 90 5 i
15| 14 Poor 90 0 1
16| 15 Fair 90 5 0
7| 16 Fair 90 0 0
18| 17 Poor 90 0 0
19| 18 Good 90 10 0
20| 19 Good 90 10 0
21 20 Fair 90 5 0

100 i s La sy Adnaa 40 Ge Loy Casall 2l L iy Al Casall e e (1
S Canall daal JiaY) a2l daa g (B JS Ciaia 10 33b 3 ) Lesy ddsia

La sy il ol Loy iy
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i) w353l an 53 50 50 lSlaall 5 al Al Y gl (e D glaa JS 8 (2

Net Profit sball = )l

35l e AALASI Gt g al s i) sy a3 8 e (3

: Excel aladdals (M,N) (niad allad Slslaa 25 JUa

Excelidaul 516 Jbia 8 )5Sl (53l ol 3lSlae 43 Hla eaa g5 AN JISSY)

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 0.6 2
5 0.35 2 0.9 3
6 0.7 3
7 0.91 4
8
9 |Maximum Inventory Level= 11
10
E [ F| G [ H | [ |
1
| 2 |Cycle Day Demand Ending Inventory Shortage
13 1 1 =VLOOKUP(RAND(),$A$3:3B%$7,2) =$B$9-G3 =|F(H3=0,G3,0)
| 4 | 2 =VLOOKUP(RAND(),$A$3:5B$7.2) =IF(H3-G4>0,H3-G4,0) =|F(H4=0,G4,0)
| 5 | 3  =VLOOKUP(RAND(),$A$3:5B%7.2) =IF(K4=1MAX(J2:J4)+H4-G5,IF(H4-G5>0,H4-G5,0)) =|F(H5=0,G5,0)
J | K
1
2 |Order Quantity Days until order Arrives
3 |=IF(F3=5,IF(H3<=6,10-H3,0),0) =IF(F3=5VLOOKUP(RAND(),$C$3:$D$5,2),0)
4 |=IF(F4=5,IF(H4<=6,10-H4,0),0) =IF(F4=5VLOOKUP(RAND(),$C$3:$D$5,2),IF(K3>0,K3-1,0))
5 |=IF(F5=5,IF(H5<=6,10-H5,0),0) =IF(F5=5,VLOOKUP(RAND(),$C$3:$D$5,2),IF(K4>0,K4-1,0))
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A [ B T [9 [ D [ EJF] &6 ] H ] J I K I
Simulation of an (M.N) Inventory System
Demand CDF Demand Lead Time CDF Lead Time Cycle Day Demand Ending Inventory Shortage Order Quantity Days until order Arrives
0 0 1 1 11 0
0.1 0.6 2 10
035 0.9 3
0.7
0.91

© @ ~on s o)
BN =0

Maximum Inventory Level= 11

=)

()

[
w

=

o

=)

=i

)
IS

©

COO0O0O0O00OOCERRERLOOOLROVWERRREMWOOOONOO OO

n

=]
NRON2ATRON=20REPNORON=20 RN 2GR VN2 RGN
NN ORRNN2ONW®E22NERNWNWO =2 ha020N=AN=O
WO NNNOWOIIDNOORDO=ARERAONGW®DO = whA®
CO0ONNOOCOWOOOOREROONOOOOODOOOWOO OO
NMOOO=NO0OO0OO0OO0O=0000=000=MNO0OO0OO0O=00=MNWwOOOO

|02 0200000 e x| 1o 1 1o 1 [ [ (oMo [N
‘m|\l m‘m‘&‘m‘N‘—-|o‘(o‘oo‘\l‘m‘m|b‘u‘w‘d‘

1 guial) G oS 16 JUia

e o L AR Wi e JWd) e die gaaiad Jlall e cY gudall aal
O D3 Ll LS Ja ol (e 20% 5 sluill (0 agia 80% S Ll Gl e Lealalay
Jsl e 40% Lasé (Sl Jlall (e fie Leildaely (el Leialaldy SO Ll (50 70%
ey slodll dglany (o2 aliall o a8 AL g a (e Ll I3 () shady L salaliy ()
&5 bl ey Jla U elld L Jl ) 3 (ke lad) 5 Jb) 20 Jaw sier rnh )58
10 0 ok Wil (o aale 130) I 2 5 ema il s s 10 Jone sy g
(034 200 2215 5 5 o3) (oo sall) Lelin Tans sie 5088 (JainY) ey Laa sy ¥ 30 15
N

i dadia W) Ja

77



A B C D E F G
-1
2 |[CDF1 Gender House# |Type Donate? Donation Daily Total
3 0 FEMALE 1 FEMALE YES 20 238
4 0.5 MALE 2 FEMALE YES 20
5 3 FEMALE YES 18
6 CDF2 4 FEMALE YES 21
7 0 YES 5 MALE NO 0
3 0.7 NO 6 FEMALE YES 17
9 7 FEMALE NO 0
10 |[CDF3 8 FEMALE YES 21
11 0 YES 8 FEMALE YES 15
12 0.4 NO 10 FEMALE NO 0
13 11 MALE NO 0
14 12 FEMALE YES 21
15 13 MALE NO 0
16 14 FEMALE NO 0
17 15 FEMALE YES 23
18 16 FEMALE YES 23
19 17 FEMALE NO 0
20 18 FEMALE YES 19
21 19 FEMALE NO 0
22 20 FEMALE YES 20
) Jasi 5 200 8lSaall (5 2
A B © D E F G H 1 J K L
; Rep Income
3 1 238 Bin Frequency
4 2 187 121 1 Histogram
5 3 182 1355882353 1
6 4 264 150.1764706 3 50
7 5 210 164.7647059 5 25 -
8 6 279 179.3529412 17 40 -
9 7 201 193.9411765 19 5351
10 8 236 208.5294118 22 230+
11 9 225 223.1176471 35 S257
12 10 279 237.7058824 47 ® 20 +
13 1 269 252.2941176 43 w15 ¢
14 12 328 266.8823529 39 10 +
15 13 189 281.4705882 28 g" ‘ HHHHH ‘ ‘ NHHHH o
16 14 276 296.0588235 20 e | [
ok om T ¢ LS
19 17 307 339.8235294 3 SN R -La SR - N S
20 18 212 354.4117647 0 NS A
21 19 269 More 2 Bin
22 20 302
23 21 231
24 22 299
25 23 178 Income 1.96 Sigm: 4.636407
26 24 292 Income between
27 25 224 Mean 237.7133333 233.0769 242.3497
28 26 292 Standard Error 2.365558677 with 95% prob
29 27 272 Median 2375
30 28 272 Mode 228
31 29 223 Standard Deviation 4097267817
32 30 256 Sample Variance 1678.760357
33 31 268 Kurtosis 0.174197275
34 32 250 Skewness -0.0085070086
35 33 260 Range 248
36 34 208 Minimum 121
37 35 276 Maximum 369
38 36 267 Sum 71314
39 37 300 Count 300
40 38 271 Confidence Level(95.0%) 4655249762
41 39 332

L 95% Juiabss Lasy b 242 5233 Gale aeat A gudial) Gl 2 3lSLaall daiii (40
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Maximum Inventory ale¥! &5 yaall (5 sine 4aaS iy Gl Jud) s sl (1
Reorder Quantitjglls 2!l 1281 5 | evel
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f(x): 1, 0Os<x<1
0, otherwise

;) (S L

1.2 4

0.8 -

0.6 -

f(x)

0.4 4

0.2 4
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1 2
1 2 X 1 1 1 1
V(R)=| X*dx-|E(R)| == -| = | ==-==—
(R)=fxoe®]' =5 (3] =54
Lﬁw}.\d\ Glaalial aae ld 4 gludia d\}L\ Gldds n J) (O’l) 5 il Crand 1) (1
LASS\ CGlaaliall aae N Cus N/n ‘SA:\.\SJS

AL asdll dad e Jiiie Aima 3y 8 dad Bl Jlaia) (2

s Al pdie Al ald ) Ad g

Al il al,Y) al 2 Ll A8 )i 8 Pseudo-Random Numbes) siall 4. o8 )Y
Ag S el ol WY1 e Anliiall (a2l 55 (Sa 3) B33aa dpaly ) foanay Al 53 ST
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Linear Congruential M ethod (hadl (Uil 48y

Ll ca m-1 5 sl G X, X, Aaaad) Aalitall laxd Lea) g 48 plall 228
4l sl

X, =(aX, +c)modm, i=0,12,..
e ¢ i) 5 bl Cull e a culilly Seedslsill pend X, sV ded

m sy (a=b) ) = a=bmodm ¢l Y . Modulus bl e m 5 83430
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2
=——=0.02
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X, o OLia) oyt aliel o Joanlly m & A8l 43 phll 5 550 alaef (8 131

Aol oda Jiag m=2%-1 A e m A Ay gl sand Wiy mycs a

) Legraanad danilly gl (c20 Ladic) m 5 ¢ 0SS O o WS Claalall 8 aadius
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Jie dad 33l g 5 g2 2 X 08 O g IS (Laghn ASjide Jalge 2 53Y

W pnge A S gty g k=0,1,... A0 a=1+4k,a=3+ & a= 5 &

G5 L) e SU Lo (553 A Gl LEAY) (anl okaliy 4l pdall 40k GlEY)

i) Ailany) ol sal)

A gudiad) a8 B ) L

Alan ) lpal i (e 2S00 glial) A8 Y1 e (g as Al Gl LaaY) e e dae @l

cé ade s Independencedényly Uniformity sl syl o Al

Opand ) ansdi Lgaa yaid Cogas Sl ) LARY!

Frequency Tess Sl JLis) s 5 s sbuiall gy i) HLisy J5Y) audl)

S Ll 3 s s Runs Testsosdl Jlia) e sS85 JMELY) sy JG .l
. Autocorrelation Test

s gladiall gy gl LA

i) 85

H,:R distributed asu[0,]]
H,:R isnot distributed asU[0,]]

Kolmogrov- sipew — Cagosasal S L) L) aadiid dum gl o Ly
Chi-square Test\S &« Jial sl Smirnov Test
Kolmogrov-Smirnov Test < g e — g sal oS Ll -]
Aoy (g steiall g3l F(x) Bomimall aS1 1 g3l Al o o JLERY) I
N Leaa Ll § (x) d=ll Emipirical CDFu il (oSl a5 53l

F(x)=x, 0sx<1
el oSl ayal Als b R R, R, 3 sall Al sdiall A Y1 e Al
GulS o i g (x) Al

_ number of R, R,,...,R, whichare< x
N

Su(x)
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Euay Ry RyeRuy dill e R,R,,..,R, sl A0l gdall alE ) gy 13
G Ry <R, <SRy

0, X<Ry
k
S0=i RuSx<Ruy k=120
, X2 QN)

Aaie Gl (o F () A LS 9 sl § (X) O N Redl S LS 4l sy

Step Functiofas )2 dla & Aell o jadll S ao ) sill Ay 4y uall 4y 8l

(qv@u\dgudmé@@ds&g@ﬁq}u)zﬂwwdsmQ\J'ééa\b

Bban 6§ (X) 5 F(x) Op load) 58V dalhall Aol Gasdy SLERY) (ld 13gl

D = max|F (x) - S, ()

A )l dapall adiid Cogw WSl Jgdaag iy e D Alasd Juall o) 4l
ABLY) e die Al 0¥ N 235 O5Si e D 4laad Asymptotic Formula

Aldiaia je e Y 35 (e S8 48 pdal)

D Alas U Al sl a0t o gu

N DO.lO D0.05 D 0.0:
1.22 1.36 1.6.

>35 — —— ——
JN JN JN

(Sl a3l A a0diul (g gludall a ) sill dpia 8 Caad JLEAY) ) Y
B el i L) U sLaal o R S 13 el 8 Y1 () 1 (1) sk

Ry SRy <SRy ool
Gles) L_\...u;\ : (2) 3 sl

D =max(D" D7) 4l i : (3) 55k
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paally o 4 sinall (5 sial i 2l Gild) Jsaal) o D, A yal) dagll aaa : (4) 35k
N =35 4iall

oab i Wld D Al saaad) Aeill e €1 D Alian D & guaal) Al CilS 13 ; (5) 3sha
Al Ll et Luld W) 5 o sbasiall oy sill i 3] gl 400 gl a8 N1 ol 4 jiall A gl
st w355 {R, Ry, R} A B Giiall 55l (G (38 CiSS

aladiul K olmogrov-Smirnov Test < s e — g ) g gal 9S8 LA

: Excel
4 sall Q8 Y)Y A gl HLia) 138 A8ia) ) EXCEl(pediine JUEAY] IR (i jainsd (o g
1 Sl Jaasl Excel o sy daia & (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

DEeEa8RY $BRC | v-=- (@ ~ 45 Beé
A2 | = |

F\Data Analysis 2| x|
Analysis Tools

R = -_OK

Covariance ;I

Descripive Skatiskics Cancel |

Exponential Smoathing

F-Test Two-Sample for Yariances

Fourier Anakysis Help |
Hiskagram

Moving Average

‘Random Mumber Generation
Rank and Percentile

Reqgression ;I

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

Do WS SRV

P BRRS| 0o

A2

]

RN [N [
mm_‘cmm"\lmmhmm—‘

Random Number Generation

Murnber of Yariables:

Murnber of Random Murmbers:

@ = £ 2 %) || 00w
2 ixi|

— J
IIUDD Cancel |

| Help |

Distribution: IUniFnrm
Parameters
Between |0 and |1

Random Seed:

—

Oukpuk options
¥ output Range:
" MNew Workshest Ply:
™ New Workbook

szl =l
=

IS A guiall A A8 Y e

A

R

0.382

0.100681

0.596484

0.899106

0.88461

0.958464

(s o N Msx N4 E SRS R S

0.014496
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A | D |
1 R 21X
2 0382]  aoy
3 | 0.100681 [r v] * ascending
a4 |o596484|  pescendng
— en by
5 | 0.899106 [ =] © hsndng
6 088461 ™ Descending
7 | 0.958464 iiEm -
I vI * Ascendi
8 | 0.014496 s Dmn s
—_— 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
Al (S 8 i s A LS all Ja
A B[ ¢ | D [ E [ F ] G H
LI Ri i ilN (i-1)IN (iN)-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 0.00817896053956725 5 =B6/1000 =(B6-1)/1000 =C6-A6 =A6-D6
A ) e Juani
A [ B C D | E | F | G _H
1 Ri i i (iF1N (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 EEAl sl om B8 Al A Wl gl dage HLEAY) dagm ) LY
sl 25505 {R, R, Rig
) aladinly K-S liaY dladl) Jlaia ) af lua ¢Sy

P(D>Dobs):Q JIN

Q1) =2 (-1) e

=1

+0.12+ —

0.11 D

JN

N2> 2

é\ﬂ\ﬁ Excele\&m}_‘a PRV g?_ﬂ\}
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A B

1 Exact Probabilities of the K-S test
2 N is the sample size
3 j PQ(Lambda)
4 1 =((-1)"(A4-1))"EXP(-2"A4*A4*$D$5°3D3%5)
5 |2 =((-1)"(A5-1))"EXP(-2*A5*A5*$D$5°$D$%5)
6 |3 =((-1)"AB-1))*EXP(-2*A6*A6*3D$5$D%5)
7 4 =((-1)MAT-1))' EXP(-2*A7*A7*3D$5$D%5)
8 5 =((-1)"A8-1))*EXP(-2*A8*A8*3D$5$D%5)
C D E
dff (N>=2) 5
Dubs— 026
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)
Joani D4 33 b Dopg i senall Zeilly D3 4l 3 N & sl syl o wn sy
:SUlS D6 Al 8 p-value daladll Jlisy) ad e
A B C D E
1 Exact Probabilities of the K-S test
2 Nis the sample size
3 i PQ(Lambda) djf (N=>=2) 5
4 1 0.457412244 Dobs= 0.26
5 2 -0.043775503 = 0.625367983
6 3 0.000876537 | P(D = Das) 0.829019218 ( This is the p-value)
7 4 -3.67219E-06
8 5 3.2188E-09
Chi-square Test ¢\S a2 e i) -2
Ailany) adiiny IS a e Laa)
n q —-E 2
PG

s Al 8 a8 gl bl e g8 E g j Al 8 saaliall UL 2e 4 O
o Al 8 ad Al bl e adgiall aaell g sbedall gl il axe
S e @S L gos yF Alasl) disll aan N & E =N/n

.n—1 4 s dls
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:Excel alidiuly oS ag pa JLAA) ;i
Excel (e daia b 400 clalia) Jaol

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

IS il e
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(12:111)

[0,0.1), [0.1,0.2), ..., [0.9,1.0) IS <l 53 10 N [0,1) 5l assi (g C Laas
C2:C11dwal 3 0.1, 0.2, ,..., 160l L) ail) Jaxig
SIS eile ) jdl e s Tools => Data Analysis => Histograpal

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

Bin R.ange: |$B$1 $EE1L j"_] —I

v Labels il
rioukput options

¥ Cutput Range: |$C$2 :"‘J

" Mew Worksheet Ely: I

" Mew Workbook

[ Pareto {sorted histogram)
[ 1 Cumulative Percentage

|7.
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G1:G4 S gpall Jaol &3 E = N/n=100/10= 1( %)l Jaol F2:F11 Jiaal) &
(L) Gy il dspa (e CHITEST Gloald | 3 ganll 3 DA )

sgeilidl)

A B | c | D [ E | F | G [ H ] 1 ]
LlR Interval Upper Interval Upper interval Observed Expected Chi(9) (O-Ey"2/E
2 1034 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 4 gaall daill (e J8) 9 Ayja o,y 3.4 (618 wpal Ay gonall Al ) JaadU
On B8 ki ol Wl ol daase JLAAY) dagi (8 13y 0 =0.05 disiee (5 siue e
il @55l s {R, Ry, R pBLSN sl 5l
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H,:R distributed independently
H,:R isnot distributed independently

s IELLY) &l JLa)

A il 85

‘laal Runs Testgs ol Gl lial pend &l Hlid) sac Sy dua jall sda HLiidY
:Runs Up and Runs Down Jixy ¢ alls A sl

(Al JUall 4a i35 G g s NONparametric TegtalaeY HLid) s g
s Excel aladialy Jiud ¢alls JsY o al

Excelisia bl el Jaof

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 T B [ © D | E [ G
1_[Random Numbers Runs Number of Runs a N Mean Standard Dev
| 2 041 =IF(A2<A3,"+",IF(A3: ) 1 =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(A5 ) B4=B3,C3,C3+1)) Z= =(D2-F2)/G2
| 5 (094 =IF(A5<AB,"+",IF (AB: ) B5=B4,C4,C4+1))
| 6 (074 =IF(AB<AT,"+" IF(AT ) " IF(B6=B5,C5,C5+1)) P2)= =NORMSDIST(G4)
7 1091 =IF(A7<A8,"+",IF (A8: ) " IF(B7=B6,C6,C6+1))

SIS LAY Ay o3 A2: A4L LAY 8 Jas 6 Y) o BaaY

B2=IF(A2<A3,"+",IF(A3="","","-"))

Cc2=1

:

C3=IF(B3="""" IF(B3=B2,C2,C2+1))
Jlaall 438y 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

i) Bl (i o



il o Juans

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 + %) 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

1 )

Gn 26 235 Gl Jiall 8 agliiall o JLaY) (e Aagliie 4dl e 5l Gy
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Run  Mark
1 +++
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 s (s il 2 5l o8 ) (0 il 3 5 ol IS sall 3 g ol L 10

: 90

a5 N(p,,07) @55 el 05 a g N >20 CilS 13 Zl) san N Cas

P! Zf% Llasy) Clusy soall UL A0 sdall A8 Y1 IO dun

a
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@ Qsime e Ne g 70 Gl aay By jiiall dpa 68l Cad ould anb a5 Ly S
Ay al) Al (8 VWil -7 <7 <7, ColS I A saal) el g s

Ul g eSS I A

: Runs above and below the mean Jaw gial) cialig 568 s al)

a3 laaliall Jaws siay 3aalie JS U5 (Giladl JUall 8 4 sliad) 28 DU ey U yhas 13
Claaliadl pan g s siall o Aol LI (Y1 3aalia 20 1) J5Y) Claalial Caai
o Ll 4 e laalie (8 el 138 Jie gan g s gl e J8 AV Caaill &
ALY A (e UL b giall cndy 358 gonl s shia) 7 13 Jaisa
3 gl Al gl

dS A lae @lyy Gladl JLaa¥) &y sk iy (5 Jawgiall Cady 35 gl sl
it Jass giall i S 1Y) Ll 4 e Jaws giall (58 cilS 1A Claaliiall dass giay 3aalia
P NS SN PR ES PR N PR RRCENEN P

<t a Al lalidl ae g begd G4 S Glalial s o culs 1)
b b cplis Jangie G (1<b<n +n, =N of 2aY) JSI 6 all aae b5 Jaw sidll
lE by

:2nln2+£
N 2
o = 2nn,(2nn,-N)
"7 N?(N-2)

s L Ll (5S0 Aeall dpm il iy 820 e ST, 5y (e ) <ilS 13

Sl L5 g Ay sine (5 siame e 5 7, = 2T Biliaal) (55 LAY ol aY 5 ank

Ub
MM‘ A:L‘AJSM ués‘)-‘y 1.1.113 _Za/2 S Zo < Za/z ls \J\A 41.‘]}333\
Runs above and below the mean Jaw giall cady 348 5 all ;JUa
:Excel aladialy

Jadl Gl Jial 8 40 sdial) o600 Jawsgidl) canty Gsb goall JUEA) aa s Chgm
(AU Excel o suos dadia 4Ll cilaalill
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A \ B | c | D |
1 |Random Numbers Runs Number of Runs ni
| 2 |0.41 =IF(AZ<$H$2,"-""+") 1 =COUNTIF(B2:B41,"+")
| 3 |0.68 =|F(A3<$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$2"-""+") =IF(B5=B4,C4,C4+1)
| 6 |0.74 =|F(AB<$H$2,"-""+") =IF(B6=B5,C5,C5+1)
| 7 |0.91 =|F(AT<$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
[8z= =(F2-F4)/F6
A i) e Juasid
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| 019 - 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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Ul o e A ) A

A Jad Y L)

Ge Anlile o Bl Y ol dlaie Y sy s A0 gdall 6LV AMNELY AT lod) 1
Ldla Qllaii Jasy) e cals A laill oY L Lasy) Ak ) GOk G )
il ((Shaa ) sl 5 )ok) aay 227 B3ke (B (S gy QUSI 138 (5 e (e e
(3) . aale liae 2 alls ¥ ¢ jall Jlasl sl 3yl (il

sl

5353 sall ganall e acl (1A o il liad Tapa addied (s Jial) 128 :dkaadl)
(sban ) iiS 8 Lalasin 5 1 L) ST dapall oda 5 jiall LS 8

Aaglital L;’\j‘ .L:J\J.\S\ 8 Hloal Sl d)dim\)“ A_ua)a OUAS 8 g Gl JEA) @
A=l L;Luu Lﬁj‘} i 4aall C}AL“;..\\JM .L;.;\)'.'\S\ S P Q\ L 58 106 chlaalil)
R -R
Zt—l(R )( ), i:01112’“
2A(R-R)

A dilany) el Al Ld Agiall 400 sdall A8 Y1 (e dailiial p Llas!

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

Vip)=—, i=12,..
(A)=4
Approx
p ~ N(OYN)
[ Al YT LaaY
0P =
H:p #0
‘Excal aladiul uﬁ\ﬁ\ .hgbﬂ\ gy
Excel e daia b Jull Jaal Excelalaaiul dua @l oda Ly
A | B c | D/ E[F|G [ H]
1 |Random Numbers Mean Adjustecd Lag1 Lag 2 Lag3 Lag4 Lag5 Rol=
2 041 =AZ2-5K$1 =B3 =B4 =B5 =C5 =C6 Ro2-=
3 (0.68 =A3-5K$1 =B4 =B5 =B6 =C6 =C7 Ro3=
4 10.89 =A4-$K$1 =B5 =B6 =B7 =C7 =C8 Rod=
5 (0.94 =A5-$K$1 =B6 =B7 =B8 =C8 =C9 Ro5=
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J

K |

Ro2 =
Ro3 =

Al it

.t

=SUMPRODUCT(B2:B41,C2:C41)/SUMPRODUCT(B2:B41,B2:B41)
=SUMPRODUCT(B2:B41,D2:D41)/SUMPRODUCT(B2:B41,B2:B41)
=SUMPRODUCT(B2:B41,E2:E41)/SUMPRODUCT(B2:B41,B2:B41)

Mean = =AVERAGE(A2:A41)
Limits = =1.96/SQRT(COUNT(A:A))

A B | ¢ | b [ E T F | ¢ [H] 1 [ 37 ¥ T L I ™M | N
1 _|Random Numbers Mean Adjusted Lag 1 Lag 2 Lag 3 Lag 4 Lag 5 Ro1=0.154571142 Mean = 04565
2] 041 -0.0465 02235 04335 04835 0.2835 04535 Ro2=  0.06747297 Limits = 0.309903211
3 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 i
12| 0.19 -0.2665 0.2635 0.2935 -0.3765 0.0835 -0.4365 = as ]
13 0.72 0.2635 0.2935 -0.3765 0.0835 -0.4365 -0.4465 IO
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 £ o
16| 0.54 0.0835 -0.4365 -0.4465 -0.0965 -0.2965 -0.1765 g 3]
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 < ! 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 g G . 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 5 op o 168
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 obeoobam 83
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| 032 -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 -04165 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 i
38| 0.13 -0.3265 0.1135 0.1735 -0.1665 0 i
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
Y . a £ i - -t . e R -~ . 1 . \
4 il 5 15 (-0.3099,0.300D 3l Jah ali ldS o §=1,2,.,F af O a3
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s A} Juadl)

gl g &) piha Al

4 e Colaal ) g LiSay 3) 3WSLaall bl o8 Lipma Lay ) 55 i 4 siie O yurita 2 g3 )

Al 13 pal s g Elaal e 3adaii Allaia) ey ) 58 Ay @l g s ol gl Slas
cosll Lle #aas 49 sde Gl sl shll Al b J gl Gule 4aa )l Dl
=)
Lgad ) a yaist Chgu g (e 1355 (e 4 e O e 2l il il ) ) 535 (3 kB llin
Ol 48aall (3 3 Lgaladin) Gl s dai 5kl odgy Sl (i al clldy | jlim) s STy
By A gl Adle il daxip sk S) Caulal) el 8 dediiul e )l sall
cealal) Ganll Blaa A A8 ge sl G sl (e S B (e b Jlia) 5 Leeans
sl gl X Glsde il x X, Dlalie A (S

Fy (X)=P(X<x), —o<x<oo

Allaia) RIS A L) R S G R, R, ... Al skl ol Y1 (il pasis L

(o]t Osxsi
R 0, otherwise
S 55 Al
0, Xx<0
Fr(x)=1{x, 0sx<1
1, x>1

d adaeal R-U(0,1) of J&s
| nverse Transform Technigque (s«Sadl Ja sail) 48y ya
Led Ft(x) alaal oSy Al dllaial) Cley ) sill dalas 5 Lalasin) SSYI Akl e

Gkl e 8 s Empirical Distributionst ysill cilay j ¢l SUX

Fe(X)=R
o) ) sl Jpuamdilly g 3 Cogau g
g e ClanLiia Lt ol giae 1y Jol) 138 35 sS0) AllaiaY) a5 e
Al ke e el el 3 Jpeailly
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sd) 2000l Ay il e pitia e cilanLda Al 58
rsd Al Adlaia ) AR Ay S 13 ) w35l aiy X (A sadl aiall

de ™ x=0
0, x<0

fx(x>:{
Lfai\)'.i@))jﬁb}

x 1-e™, x=20
F(x)=] f(t)dt:{ 0. x<0

b Aia )Y (IS 5 Diad Agia ) Baa 5 2 Gigan) oo Jawsie 4l e judy ) alaal
san ) Jgemsl) dae Do gia Lgdl o 5l 1 08 4 Jamar (ol @355 X, X, dseasl
OB i A Y 4l LAY Jgea gl Jaxa sl A )
1
E(Xi):;
Jsasll nle Gay havgia 8 1/ 8 1S
pladiuly ol w55 ted Alls X, X, A gl i paaiall (e laalie Al g o gun
(Al a5l oAl (cnSall o il 45y )l
X piall il (oSl 55 Ay 2l (1) 85k
F(X)=1-e,x2 0 & Sl w5l Al ) a5l
F(X)=R ga X dbe e (2) 55hba
x20 dadl e 1-e™ =R oY) a sl
R AN X il Al F(X) =R Alad) da :(3) s5ka
rAUIS R AV X piall 1- @ = R Aldlaall o ) a5l
1-e™ =R

e =1-R
-AX =/n(1-R)

=_7zn(1— R)
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O e s o) sl il pdie ke O e pans x:%lgn(l—R) Uslaal
X=F*(R)
Ge Dlaliall il &3 ey R, R, .. A8l sinll 8531 (e o sllaall 23all oy (4) 3 5haa
X =FH(R) dapall cua X (Gl pal) juail
SIS X X, i R LR, .. &) sidinll a8 )Y ara o) a5 5l
Xi:_Tlfn(l—R), i=1,2,3,..

(F13) X, :_71013, i=1,2,3,.. & Guall oda Jaud (S ddasd

tEXCEl aladdialy (o) 2368 (e cladliie 165 (1) JUa
A=1 V) sl ai Al X (S sl el (e 3280 1000
zoase s LS bl Jasl s EXcel o8 by dadia il

A | B ¢ | b | E
1 R
2 2x]
3 Mumber of Yariables: |1
4 Mumber of Random MNumbers: |1DDD Cancel |
g Distribution: IUniForm LI Help |

rParameters
7
8 Bietween ||:| and |1
g
10
11 Random Seed: I
12 ~Output options
13 £ output Range: $a32 =%
14 = Mew Worksheet Ply:
= Mew Workbook
15
16
A [ B Jec] b [l F] & [H] 1 [T 3 T K | L
R X R bin X bin R bin Frequency Xbin  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+5L%$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

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

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

AZ) 0.8 =DB8+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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A0 il nid FQ Uil e Jaial bl JA) 2ay

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 | 01008681 22958 02 1.17482 0.2 107 1.174821 228
4 | 0596484 05167 03 1.76223 0.3 102 1.762232 144
5 | 0.899106 0.10635 0.4 2.34964 04 85 2.349642 80
6 | 088461 0.12261 05 293705 05 98 2937053 39
|7 | 0.958464 0.04242 0.6 3.52446 0.6 96 3.524464 36
8 | 0.014496 4.23386 0.7 4.11187 0.7 83 4111874 10
|9 | 0407422 0.89791 0.8 4.69928 0.8 96 4699285 6
10| 0.863247 0.14705 09 52867 0.9 115 5286695 4
11| 0138585 197627 1 587411 1 114 5874106 1
12| 0.245033 1.40636 More 0 More 1
13 | 0.045473 3.09065
14| 0.03238 3.43021 Histogram Histogram
15| 0.164129 1.80711
16| 0.219611 15159 140 500
17 | 0.01709 4.06924 0 450 1
| 400 4
18| 0.285043 1.25512 gl
19 0.343089 1.06977 | _ 1007 g o
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 el 100 1
24| 0910306 0.09397 <y I
25| 0.466018 0.76353 207 O AT
26| 042616 0.85294 o WL T & & @36\ A OYJ& o
27 0.303903 1.19105 T = g P NS
28| 0.975707 0.02459 R o W 2w
29 0.806665 0.21485 R bin X bin
30| 0.991241 0.0088

SIS aliae a1 JSal Ly 300 bl AB 00 o S5 adias Sl e IS4
28 e s Histogrames ) S alcadd) o Bay ¢ ) g sill 3l sall Cilaaliall
Allaay) dals) i

: (ah) Om g gmiiall a5l (a cilaaliia A g (2) Jhia
Bl axs g AdlaiaY) AL Al gld X ~U (a,b) S 1)

i, asx<b
f(X)= b-a

0, otherwise
:%Am\ ej)\)ij\ c_w\)la;c_ﬁ_q X~U(a,b) g;a\}:ﬂd\ il J]}ﬂéi&-\éj
=S g5 sl Alla s 53 (1) 3 shadll

0, Xx<a
F(x)= E, a<x<b

-a

1, X>b

.asxsb dadl e F(X)=(X-a)/(b-a) =R g=i:(2) sshall
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Eid R AV X wdaldwaly F(X)=(X -a)/(b-a) =R 48l dai2(3) 5 skl
.X=a+(b-a)R

X ~U (0,10 (& sdall ysrial e 32010 1000 Ay :p S

: Weibull di 22355 (e claaliie 1l 65 (3) JUie

ot 4l Allaia ) ASUSI A1y €13 s a5 s X (o3 sidid) ppaiall

ﬁ(zfe—@f

f(X)=ala

0, otherwise
(M\a%@ v=0 cﬁﬂ\éu)@);ﬂd&ﬁbeaﬂ\éwsé £>05a>0 GAVEN
A0 1A 8 s 255 m harliie 215
o S a5 gl Al ol aas Adlaa Yl A8ESY Ay g 1(1) Bkl

X

F(x):l—e_["] =R = :(2) sshall
X =a[-n(1-R)]* s R ¥y X asf 1(3) 55kl

: Excel aladdub Weibull Jug a8 (e il 1l g

: JEIS Excelalsinls g=2 5 g =% ~il Jars g5 (e 58 LEa 1000 A5 i sus

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 03 102 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 05 =D5+$N$2 05 98 0.597026(146
7 0.9584643=0.5"(-LN(AT))*0.5 0.6  =D6+3N$2 06 96 0.716432(120
8 |0.0144962=0.5"(-LN(A8))"0.5 0.7 =DT7+$N$2 07 83 0.835837:67
9 |0.4074221=0.5"-LN(A9))"0.5 0.8 =D8+3N32 08 96 0.955242/46
10 0.8632465=0.5"-LN(A10))*0.5 0.9 =D9+3$N$2 0.9 115 1.074648114
11 /0.1385845=0.5"(-LN(A11))*0.5 1 =D10+$N$2 1 114 1.194053.5
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A B c | D | E | F [ G | 9 T K LM 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 | 0.88461 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 15 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 + > 200 4
| 19| 0.343089 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 | & 40 + H AL, Hﬂm )
| 24 | 0.910306 0.153276 20 4 S I
| 25 | 0.466018 0436902 S R RN
| 26| 042616 0461774 0 @5 PO [g_;\b o8
| 27 | 0.303903 0545675 P N . T RGO
| 28 0.975707 0.07841 S N N
| 29 | 0.806665 0231758 R Bin X Bin
|30 | 0.991241 0.046897
| 31 | 0.256264 0583427

6 S5 aliaa (W) SN Laigy 40 suiall 218 )3 (5 ) S5 alian Sl e IS4

iy a5l Bl gall ilaaliall

: Triangular Distribution (sbiall a il ¢pe claalie 1l 65 (4) Jba

(ot 4l ALy A8 A0s S 1Y) Trifa,b, 0] oilie i Al s X (G sal) uaial

_2Ax-a)

(b-a)c-a) 2=7=P
C20ex) e
(c-b)(c-a) °°**

0, elsewhere
0, Xx<a
ﬂ a<x<
(b-a)(c-a)’ <b
T cb)(c-a)’ "T*F
1, X>C
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Ay Tri[0,1,d e gsial gl X il pdiall yuaiall 400 sl laliia 2 5i g

0, Xx<0
2
x 0<x<1
F()={ %
(2-x)
1- S 1< X< 2
1, x> 2

oD oSl a5 sl Al (e

2
X =2R 0sS baic 5 0< Rs% R Jlae s sz7 o 0< X <1 Lexie

=

2-X)" .
OsSiladie s “<R<1 o R dasw 055 R=1—% OB 1< X <2 Ladie

N

BNy (g X (P pdall stiall ] plie laaliia e 81345 X =2-/2(1-R)

V2R, 0<Rx< N
2-2(1-R), 5<Rsl
- H H . H S gl e ° - & -»
aladduls Triangular Distribution (sdal) a3 i) (r A L A ¢
AU Excelalaainh X A gdall paiall (e 3045 1000 Al g3 8 gun
A | B [ c ] D [ E | F [ & ] H 1 ] J [
1 R X R Bin X Bin R Bin Frequency = XBin  Frequency =MIN(B:B) =J2-J1
"2 043861 =IF(A2<=0.5,SQRT(2'A2),2-SQRT(2'(1-A2))) 01 =K2 01 100 0.193234117 =MAX(B:B) =K1/10
3 10.17819 =IF(A3<=0.5,SQRT(2'A3),2-SQRT(2'(1-A3))) 0.2 =D2+3K$2 02 124 0.386469.56
4 0.62862 =IF(A4<=0.5,SQRT(2'A4),2-SQRT(2'(1-A4))) 0.3 =D3+$K$2 0.3 98 0.579704.118
5 0.98825 =IF(A5<=0.5,SQRT(2'A5),2-SQRT(2'(1-A5))) 04 =D4+3K$2 04 98 0.7729391129
6 0.12201 =IF(A6<=0.5,SQRT(2'A6),2-SQRT(2'(1-A6))) 05 =D5+$K$2 05 95 0.966173 157
7 1054701 =IF(A7<=0.5,SQRT(2'A7),2-SQRT(2(1-A7))) 0.6 =D6+3K$2 06 103 1.159408 182
8 1089980 =IF(A8<=0.5,SQRT(2'A8),2-SQRT(2'(1-A8))) 07 =D7+3K$2 07 81 1.352643 119
9 0.13754 =IF(A9<=0.5,SQRT(2'A9),2-SQRT(2'(1-A9))) 0.8 =D8+$K$2 0.8 89 15458781113
110 /0.49848 =IF(A10<=0.5,SQRT(2"A10),2-SQRT(2*(1-A10))) 0.9 =D9+3K$2 09 108 1.739112/76
11 0.80578 =IF(A11<=0.5,SQRT(2"A11),2-SQRT(2"(1-A11))) 1 =D10+$K$2 1 104 1.932347/29
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A [ e [ ¢ [ b [ E [T F [ e [ W T 0 [ 9o [ «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 1.846705 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 11932348 1 104 1.932348 29

| 12| 0375378 0.866461 More 0 More 4

[ 13 0.707297 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 + 180 L

| 19| 0.060518 0.347903 > 140 L

|20 0.700005 1225525 | ., 100 2 120 +

|21 093878 1650085 | 2 1 ] 100 + [@ Frequency]
| 22| 0814661 1391167 | 3 & g 80 + (B Frequenc
|23 0719382 1250844 | § 60+ ic 60 +

24| 0983642 1819125 | & 40 & H

= 40 | 20 1

| 25 | 0.028657 0.239403 FnNIRIRIRIRINI NI I

| 26| 0561357 1.063365 20 4 e

| 27 | 0.916288 1.590825 R S

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

| 29| 0.797998 1364387 S @ P O Feld & 8 n;;ﬁ’ &

| 30 | 0.061251 0.350002 S N N

| 31 0.385632 0.878216 R Bin X Bin

|32 0120917 050974

33| 0.064547 0.359296

SIS adiae e IS Lai 400 guliall L8 )3 (5 ) S5 adiae Sl e IS
bl & il 3] gall Claaliiall
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a5 63 ol Empirical Distributions dsw il cilay 5 ¢il)
Sampling Distributions aitaal)

Slo Gahiy alie )58 asa 5 pte s A Alaall lay j5 ) A il a5 5l aadi
e Azanall Glilll ?‘L‘Mé‘; Gty 134 5 aiflSlaa g aiadad A e%ww\ il
Glaliall (e dbe Ll Cll€ 138 | abae )68 e ULl Gl Le by g dudida dedadl

L“;L\S\S read Aall @)}J\ adla j\ gﬁJ‘ﬂ‘ @)}.\]\ dlaoya Xps Xy e X,
Cral )((l) S)((Z) <..< X(n) ATEN )((1)1)((2)1“_1)((”) I L;c &,Xz,...,&‘i‘&w‘ )

-485l) (e @.\J;.\S\ @J}ﬂ\ ala

0, X< Xy
_ |k —
SO0T1e A SX Dy k=120
11 XZX(n)

gy (Aladic ) dxdaliie gl 5 painse Lo} () 55 A il il ) 5ill (8 CULA s e
e Laa SIS (yia i

(EXCE al iy Juabial) (ot o5t o Ja

Ll sy (add (e gl i Cile sana G o132l 2 aetha) aal ) ¢l 3 Jeay
Clilull CilSE Ao gane 300 Jsas JlaSin) Jia ol 13 (e Cilily Ciran | (alal]
s Sulls

ONWNWWNWAN®WNNR O AN
WNWNDRPERPRDMDMDAMNNDAANEO®W®
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N

1 3 4 7 4 2 2 6 1 1 1

il aS1 5l a5 sl Al slagl o sl

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$11 =G3+F4
15 |24 4 66 0.836666666666667 =D5/$D$11 =G4+F5
|6 |25 5 13 0.88 =D6&/$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 T 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 6 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 Curnulative 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 02

2 2
222 o -

125 4 04

A 4 014

(27| 4

| 28 | 2 0.05 021

(20| 2

EC TR .

|31 2 1 T 3 4 5 B 7 8 T2 3 4 65 6 7 &
(52| 8

33 4
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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
gﬁ‘:’);ﬂ‘ ‘5‘5\)3]\ @J}ﬂ\ ada A L._ajﬂa,d\
Sl Qs
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
KBl ol 035 12
| 16 05
117 02 | %9 — 1
|18 | 05
|19 05 | 025 —
| 20 | 05 o8
21 06 | o

22 0.6
23 | 0.6 ”
|24 o5 | 419
| 25 | 05 04
| 26 | 05 | of
| 27 | 05
|28 06 | ons 0z
| 29 | 0.2
| 30 | 04 | 8
|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

Adlaiay) A AN jdie s g sl (o) SN aliadll daxy ) IS

il a5l Al sy anil) ) SE zjaall Jamy () S

dabiall o 2l a5 6 (e cilaLEa 3 65 (5) Jlia

O sie cand Gl Juadl) Jl (8 deatiall oapail) a5l dilaa ) U8 ki G 5 Gaw )
Excelalasinly Jaia) ) 58 (e Al

:Excel aladdiuly Jaiall (o adll A sil) (e laalia 3 58 (6) JUia

;%Aﬁ\ Jaatall @)Jﬂ\ e Ol G g

Interval CDF
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0.25sx< 0.50 0.3
0.50<x<1.00 04
1.00<x<1.50 0.6
1.50<x< 2.00 1.0(

zase sa LS il Jaal s Excel b dsia il

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)/(C6-C5))
=|F(C7="""" (C7-D6)/(B7-C8))

F
i Observations
2 =IF(A2<=5C$3,$D52+$ES2* (A2-5CS2).IF(A2<=$C54.SDSI+SESS (A2-5C53). IF(A2<=5C 5,5 D54 +9E$4" (A2 $C54), IF(A2<=$C$6, SDIE+FESE" (A2-5C55).2)))
| 3 |=IF(A3<=$C$3.$DS2+SES2* A3-5CS2).IF(A3<=$C54,SDIIHFESS (A3-SCS3). IF(A3<=5CS5,SDS4+E$4" (A% $C54) IF(A3<=$C$6, SDIE+FES5"(A3-5CS5).2)))
| 4 |=IF(Ad<=$C$3.SDS2+SES2" (Ad-5CS2).IF(A4<=$C54,SDIIHFESS (Ad-SCS3). IF(Ad<=5CS5,SDF4+SES4"(Ad- $C54) IF(Ad<=$C$6, SDIE+FES5" (A4-5CS5).2))
| 5 |=IF(AB<=$C$3.$D52+SES2" (AB-5CS2).IF(AB<=$C54.SDII+SESS (A5-5C53). IF(AB<=5CS5,5D54 +SE$4"(AB-$C54) IF(A5<=$C$6, SDIE+SES5" (A5-5CS5).2)))
| 6 |=IF(A6<=§C$3.5D52+SES2" (AB-5CS2).IF(AB<=5C54,5DSI+SESS (A6-5C53). IF(A6<=5CS5,5D54+SE$4"(AG-$C54) IF(AG<=$C$6,SDIE+SES5" (AB-5CS5).2)))
| 7 |=IF(A7<=5C$3,5D$2+SE$2" (AT-$CS2), IF(A7<=$C$4, SDSIH+SES3 (AT-$CS3), IF(AT<=5C$5,5DS4+SES4" (A7-$C34),IF(A7<=5C$6, SDISE+HES5 " (AT-$C$5).2)))
| 8 =IF(AB<=30$3 5D$2+SE$2" (AB-3052). IF(AB<=$C$4,SDSI+SESH'(AB-$C33).IF(AB<=$C$5,5 D4 +$E$4" (AS-$C54) IF (AB<=5C$6 SDI5+SESE ' (AB-50$5).2))))
| 9 |=IF(A9<=$C$3,5D$2+$ E$2*(A9-$C$2). IF(A9<=$C$4,$DSI+SES3 (A-$CS3). IF(AI<=$C$5,$D$4 +$ES4"(AS-$C$4) IF(A9<=$C$6, SDS5+SES5 (A9-5C$5),2))))
|10 =IF(A10<=$C$3,5D$2+SE$2"(A10-5C$2),IF(A0<=5C$4,SDF3+SES3'(A10-5C$3), IF(A10<=5C$5,3DF4+$ES4' (A1 0-5C$4) IF(A10<=3C$6,3DI5+$ESE' (A10-3C55),2)))
| 11 |=IF(A11<=$C$3,5D$2+9E52*(A11-5C52),IF(A11<=5C54, SDF3+SESI* (A11-5C53),IF(A11<=5CS5,SDS4-+SES4* (A1 1-5C$4), IF(A11<=3C$6, SD5+SET5' (A1 1-3C35), 2))
| 12 |=IF(A12<=5C53,D$24$ES2(A12-5CS2) IF(A12<=$CS4,$DS3+ES3'(M 2-5C53) IF(A12<=5CS5,SDSA+ BESA (A1 2-SC54) IF(A1 2=5CH6,SDSE+ESS (A1 2$C55).2))

A i) e Jeasd
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Al B ¢ [ o | e [ F & [H[ 1 [ 3 ]

Frequency Cumulative %
.00%
35.00%
48.00%
63.00%
100.00%
100.00%

R i ri xi ai Observations xi
0.382000183 0 0.25 0.806451613 0.86000092 0.25 0
0.100680563 0.31 05 5 0.331194 05 35
0.596484268 041 1 2 1.37296854 1 13
0.899105808 0.66 1.5 1470588235 1.85162619 15 15
0.884609516 1 2 1.83030811 2 37
0.958464309 1.9389181 More 0
0.014496292 0.26169056
0.407422102
0.863246559
0.138584552
0.245033113
0.045472579
0.032380139
0.164128544

gl N =

I i o N

Histogram

iy
[}

120.00%
It + 100.00%

W oW b

o & o

—
|

PG g P gl
(=>4, BE S )

0.219611194
0.017090365
0.285042879

-
-~

-
[ee]

[
[4)]
|
T

- 80.00%
- 60.00%

@ Frequency

—=— Cumulative %

-
©o

0.343089084

0.55363628
0.357371746
0.371837519
0.355601672
0.910306101

046601764
0.426160466
0.303903317 Xi
0.975707266
0.806665242

-
[8)]
|
T

Frequency
o]
o
l

- 40.00%

H - 20.00%
| | | | 00%

02505 1 15 2 More

—_

o ;o
|
T

1.71568418

NN MRIRNNR RN NDN
O W~ GG LN = O

sduaiall (o 2l a5l (e il Lidia A 65 (7) Jlia
(S el a3 sl (e (et B ga

Interval CDF

0.:
0.«
0.¢
0.
1.(

0.00<x< 0.80
0.80<x=<1.24
1.24<x<1.45
1.45.0<x< 1.83
1.83<x< 2.76

ease sn LS bl Jaal 5 Excel 8 dsia il

E |

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

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

(s M NI SR S PN
1]

: Sl Jaal F1aseadl L& Observationsoss
=IF(A2<=$C$3 $D$2+SES2+(A2- C$2),IF(A2<=$C$4,$DSTH3*(A2-$3) IF(A2<=$C$5,
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$D$4+SESA*(A2-C$4),IF(A2<=$C$6,$D$5+SES5*(A2-$CHPYA2<=$C$7 $SD$6+SES6*(A2-
$C$6),2)))))

Al ) yelaid

A [Blc] D[ E] F [ T H] | I J I K I L
1 R i xi ai  Observations xi _ Frequency Cumulative % Relative Frequency Cumulative Relative Frequency
2 07441831 0 1] 4 1.723910337 0 0 .00% 0 0
3 /0368603 2 02 08 22 1.170925626 08 220 22.00% 0.22 0.22
4 /04423353 04 1.24 105 1.28445204 1.24 193 41.30% 0.193 0413
5 /0273965 4 06 145 1.9 0962722251 145 185 59.80% 0.185 0.598
6 /0438581 5 0.8 1.83 465 1.280510575 1.83 204 80.20% 0.204 0.802
.7 10012757 6 1 276 0.051026948 276 198 100.00% 0.198 1
8 | 0.446883 1.289226661 More 0 100.00%
9 | 0.001891 0.367564928 SUmMm= 1000
10| 0.562212 1.410322581
11 0.892526 1.625799432 02
12| 0.906095 232333964
13| 0.267861 0.949294107 02
14 0.227241 0.859929807
15| 0.558184 1.406092715 o015
_16 | 040849 1.248914762
17 | 0417493 1.25836787 01
18| 0.942625 249320719
19| 0.51503 1.360781884 o0
20 | 0.441969 1.284067507
_21 0.966399 2.603755913 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 1.528964202
_28 | 0.668966 1.581034883
29| 0.407056 1.247408673 08
30, 07528 1.740320139
31| 047264 1.316272164
32 0.230842 0.867852412 05
.33 0.136204 0.544816431
34| 0.580706 1.429741508
356 0.163213 0.652851955 i
/36 0.973785 2.638098392
37 | 0.449385 1.291854305 2
.38 0.056185 0.224738304
39 0.368694 1.171127049
40 | 0.830775 1.973103122 0
41 0.350871 1.131916868
- Lo . 5 [ . . .. e .
A_AL‘JSU:’S"L“S\ uz\n_ud\éa&:_d\ ugub)ﬂ\dAQMSCJmu‘,aj
- s ™ . - - Dt - B
1.2 ~
14 2.76,1.0)
0.8
0.6
0.4 - (1.24,0.40)
0.2 4
0 T T T 1
0 0.5 1 15 2 25 3
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Linear hall JuSivy) axdies i) gpdall il 138 (e dlaie Clalie g S
5 (%, y,)=(0,00 oihadill (o &5y AVay x aiall 4ad 2a 55 SB Interpolation
ABDall (& (i gmi (X, y) DMe leibilaal (Sl (x,,y,)=(0.8,0.9
- X=X
x=x+(y-y
& ( 1)(y2_y1j
O y=0.18 <ilS 13) DUias

x=0+(0.18- c)(%(;j == 0.7:

GH y <Ry, CulS 18 R Al aa i oS) ) 6l e ilaaliia A g3 K1

X =X +(R—yl)(§+l:);j
i+l i

(8 0.6<R< 0.8 R=0.71 S 5l iad

X =1.45+(0.7+ o.¢(%ﬁ= 1.65

L@l 48 yeay R~U(0) o @i Adlaall 238 A aisailh IXag
o slhall 2l Al bl (x,y),i=1,2,...Number of Classesof CDF
alaalill

Gl 2 5l e laaliie 10 Lis alg o el

: Direct Transfor mation ¢l gl jdbal) Jygadl) 44 4k

Adlall 5,k () (50 (eulall) radall )53 (e Chaaliie A il o )l s (i e o gas
Aldal )l

Ga Ofilie et A sl R ~U(0,) 5 R~U(0,] owilsde e laxe

Z~N(0,]) FIsde i

Z,=(-2mR)"* coq 2R,)
Z, =(-2/nR)"* sin( 27R,)

X=p+0Z dissil s X ~N(p,0%) 2ds)
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a3 3y A gisall g sasall Adle by il Ciladia gl s Clilaall &gay s slan) mal

LSSl sl 5 ) sShall Gkl g o) WS cfialill (e I B (e W laa)

o= jlly Jsdll 44,k Convolution Method <lalyl as )l i slSlasll
4alll e Unefficient el e 3,k &4 Acceptance-Rejection Method

Ll Gk Al 1agd 5 daa ) 52l

. Excelalaiuly X ~ N (160,9 (= 2aLie 1000
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;wéw‘ M‘

: Input Modeling <Siaal dada

S Aleall ) ghall aa) e 4 5 oAl il s Andad dusl a8 Co g Jual) 124 b
BSlaall ol G lall adde (5 Cagu (3 23 il £l 345

iy 5l a8 5 Aiadad ) el alaill (e e 34 5 avenal Jadis M) Jalat g dada
13 saaliall cilild) e 4 ylai cilay )53 Gukaiy allaill o jaai b aSad i) dllaia Y]
Sensitivity Analysigisstea Jilad ol ja) 4la) a & kil cilay 5l 320l il (Sl
Slaalaal e Gaay (ki aa)s dla) e ST Al (gl Ll Hhei 13 (ST HUaill
alaaia) Aall 038 A (Say 438 Goodness of Fit Testiuhill s <l jlid) iy
pUaill Jics LY Stual A jaill iy 5 gill aladind Juiady cpfialal) Giany ¢ jaill cilay 5l
Ay Cliel) Caren 1) dald 5 Juadl 23a)

A Alaall 3ok A0 Jady g einse 138 O Cliall 305 araal ) GkEY g
L) am gy adl 5 jaall 138 8 (o jis Cogu cebanl) ale e (o2 ALalS 3ala § sain e
Dy a8 43 sk O Y Clleall Gmy i g pia o1 ) Lgilas o 2855 3l laaLie
e 4l (5 )5 i panadd gl s cuulally slanl s Cllead) & ga O¥a b (acadic
& Cmanadiall aal 3 8 8 (S o) cond e ol HUail IS 1M sl SUailly
(=Y
sl ldiall cpa a6l Ao jadl)
Alyy lgtle Goiy calia g3 Al (b L sk 55ha gl 0l Clanlie Ll culS 1Y
Ay llyy sl JSE e ol Ul iy o of 08 0S5 sl dlae iy
Ayl a3l &}l |)8e ey 3y Histogram ol sl él.zul\ Sl gJ\JSﬁ\ oA
e pria e laalial Adlaayy) A8UKH Al o) Jeadia jixie (e Glaalial 4allaisy!
S (oSl ) oL o5

lia dae Gy A gludie Gl yi ) claabiial) Jlase and (1

Y sl el yall s Jie (2

B8 JS (A el S e (3

Al ) S iy JS il N saall clilaa) and (4
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B S Al @l ) Sl sl (5
dayye cl ) S 1A ccalalial) jlim) e g Al aan e adiag < il axe
ASE 8 By Sl 83 e s diade e s ) S )5l (L8 AL
6 S 5 gl (8 5,8 5 as A il ) € 1) Ll sl 5 585 () aluali
O Aual) alaal Ay i sacl elia clalial dga s Jaaldll LIS s sa
JEall laaliall aaal 2w il 3l (g gl <l yial) aae A0 sa g5kl g Ao sid)

S sl JS el il aae i W)
1S a5l JSE e ) a8 ;e
Alaiall claaliall g ) Sl a5l IS8 e i) sae i g 400 JISaY)

A [ B [ c ] D I E [ F I 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
15| o03dads LS
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 EUSy
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 A
A6 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 e

26 0.09564 o
27| 059491 2 100 +
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
| &) | 0.14054 Histogram 0.319621935 0.319621935 60
10 0.28521 0.363119355 0.363119355 74
1 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 s 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 Bl 0.754596129 0.754596129 30
20 0.12287 3 40 1 0798093548 0.798093548 27
21 0.13367 v 30 0.841590968 0.841590968 17
22 0.37159 0.885088387 0.885088387 20
23 0.23127 20 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 1102575484 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

Aladiall ilaaliall (5 ) Sl a5 6l JSE Je <l i) sae
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A [ B [c ] b ] E [
Obseravions Samle Size= 1000 Obs. Bin|  Obs. Bin  Frequency
4 Max Obs= 9 149

2 Min Obs= 0 257

1 279
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o

W owo~N®O ok wNn =0
W o~®O s WwN =0
w
(5]
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N

Histogram
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—
0

—
[(=]

[
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Frequency
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QObs. Bin
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el Aaall al) il 1Y) Aald Gl ) aae JSL e AV Aladiall Glaaliall
AL Jomisall ) 5

el ¢y 35l ANy e il

g o bl el IS8 o Pasall o paill il o) S a5l JS5 A e Sy
Gl s sl g (S 358 ) Slaaliall ez el a )il Bakal &5 e
S8 e DU 5l s aen — g sa sl S La) Jie il lgaY) asf ddand 5

?”i (e Baaliall byl Je sile (gadat ) 4y plaal) dllaia ) ey j il (e S ellia
AN Laladia) b €T 5 Cilay ) 63l o3

Ld e Aglaa n 8 ol Gl je 2xe ziays ; Binomial ¢gaadl <l aais (1
Jomiial) ) sl il o ity Jin Yl i Ll g Aliiaa &Y dadll 55
(ot A Al Al Ally Sl 1Y) cpaadl Al il X

n x(1_ n—-x — . —
P(X =x) = p(x)= [X]p(l p)"", x=0,1,2,..n; &ps< Ln= 12,

0, otherwise
Cli s (dam sik) And gl dad Al g, p (A sl allas

E(X)=np, V(X)=np(1-p)
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Binomial pmf

0.1 | |
0.05 F | |

. ol I
gl sl Jadis ; Negative Binomial cdbadl sl <ld ajs (2
Jpaall A huall @Y glaall 23zl 5 Aald s Geometric Distribution

Gt sl il o) Jsiss (k=1 pmetie) sl ) glai K 2 e
:oh 4 Al ) ALK Al clS 13 Al sl el 554l X

+k-1 )
(X ka(l—p) , x=0,1,...kp< k=12,

p(x)= X
0, otherwise
Lea il 5 2858l K, p (A a5l allas
k(l-p k(l1-p
£(x)= BBy (x) = KE2P)
p p
Negative Binomial pmf with k=5
03
0.25
02 -
0.5 _—
0.1 -
0.05 -
0 L.

k=1 Ledie il ) ill 8 a5 6l 1 (e Aald AllaS
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x-1 _ ) ‘
p(x):{p(l_ p) , X—O,l,...,C-E ps< !
0, otherwise

Geometric pmf

0.8

0741 n

0.6 +—

0.5 +—

0.4 4+

0.3 +—

0.2 +— M

0.1 +—

Ay b b Chaad ) Al ElaaYl ae i : PoisSON Gigml s 288 (3
Gl i A X il i pall il o) iy A5 AolSa A f 0
: oh A dllaia ) AL Al calS 1)

q e x=01,..a>C
p(x) =12 xI

0, otherwise
Laa il g @i gill ¢ >0 98 a5l alaa
E(X)=V(X)=a
Sl J<all g 4l ddlaay) Al dl

Poisson pmf

03

0.25 A

0.2

0.15

0.1

H 1.

Clilaal £ ganeS W jlie) (Say lee 555z s : Normal (aashl) 568 (4
i L painy ) A 3Y) £ sana 58 Bl aieal (3 pinsall el Db 4 5a
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1 e gy Al X daalddl ) sdall puiall o st 3l aial (3 il
(et A Al AU Ay cwls

-1
e 20’2

2

(x-# 5
,—00<X<00;—00< <00, g >0

f(X) ==
N 2mo?
E()():/J,V()():a'2 Q,gujcﬁjﬁ‘djc—oo<lu<oo,0'2>OLaAG..J}A.ﬂ\eﬂ:.A
.u=0, Uzzloﬂu&wﬁ\w\@jﬂ\@:\m&u\;
JSED L b Adlaiay) 48 A)a
N (0.1)

0.0045

0.004 /\
0.0035

0.003

0.0025

7\
- S S

0.0005

b lde) (Sa dilee )5 zleiy 1 Lognormal (< il anhall 368l (5

Jals oo )l Sy badie i (e Jall Jane Dlied 430 ja Glleal e liaS

aos A X daaidl A pdall paaiall of Jeai Dl yull e 20e Je Jsaall @
o Al Al ) ARSI Ala culS 1) e o) e

1 2

———(logx-—
()=t e x50;4>0,0%> 0

Glisadsialy ¢ 11>0,02>0 L z3saill allas

E(X)= & v (x) =)~ )

SN e 4l A dlaia ) AU Al
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Lognormal

07
06 A
05 \
04 \
03

o \

oeiall (o)) Ji Alite laal o 355 z3ak s : Exponential (=¥ sl (6
A sl Al Alain ) AHESH Ay calS 13 ol g Al X i) S sl
Laa

e, x=20; 1>0
f(x)= .
0, otherwise

F(x)— 0, x<0
1-e™, x=0

s adgialy e )>0 5o @l alae
1

2

A

SN e 4l A dlaia ) AU Al

Exponential

25

151

0.5

0

Al e Alsde jaie o) e s O e )5 85 : Gamma bl a e (7
Ay llaay) QY Al il 1Y Lla a8 4l X Juaid) il sdall il
s 4l a5l
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ﬂ@ B-1 _-pox .
()= —r(ﬁ)(ﬂex) e, x>0,4>0,6>0

0, otherwise
I ﬂ@ B-1 _—pot
() 1 L—r(ﬂ)(ﬁet) e dt, x>0

0, otherwise

QU a2 B 6SE Ladie ALl by Lla dly e r(IB):JmXﬁ-le—xdx MR{RY]]
: o
Gliis @dsials e £>0,0>0 A @sill e« [(8)=(8-1)!
E(X):l, V(X):i
g
IS L) Al Allaia ) ABESH Alay s ALl Jieall e a il Aal ) (S

Gamma

\
\

\
\‘R

Al ) asne Jlslic e o) zial a9 ye &3S by ; Beta bw i (8
Al cilS 1) Wy jygad X dealell Al pdall paiall (440 Loag Wle dgaa
A PARA AP

1
f(x)=1B(a.p)

0, otherwise

x*(1-x)"", 0<x<1 a,8=12,.

sa A e aas dasasdinse g5 g pdll B(a,ﬂ):% )

e bl 5 a8 5ill ¢ B
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ol [0,1] 0 Lellae e s (S LS ool il jiaall e sl Anl3) (S
Sl Ll 4l Alaia Y1 2SI Al iy

Beta

0.02 \

e JS Alilee 3l ¢ genaS o e ] Say dolee zdai g : Erlang N0 aais8 (9
Cun kAol G @Vl @i A X deaial)l A gdall aid) | o) a5 4l
o Al Allain ) AEUSH Ala cilS 1) k=12,

ﬂ(kex)kﬂe‘k"x, x>0:k=1,2,..0> (

f(x)=1(k-1)!

0, otherwise
Y @ Of 1 % Lo siay ol iy 0 18 (8 k=1 Ledie Gl LY
Al pial) sl (e kg sane 08 Boke s Sl sde il Ly s b liie) (S

;M\L@d@bﬁ;‘g\%&ﬁ\wqu(x): V(x):_w

1
6 H
Erlang

0.6

05

A8 el Jid Gaaay s (3 i) e 3l el s sWeibull Jus aaiss (10
owadall CanSall lea Jlaathy A (3 jaduall (e 3l DBed Time-to-failure
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Al gy sl Al 5 Aallaia ) ARG Ay € 1Y) Jus st al X Jesiall ) giall

Laa
B-1 _(xv
f(x): g(%) e[”j, X2V ;—<y<o0w,a>0,3>0
0, otherwise
0, X<V
F(X): (ﬂjﬁ
1-e 9/, x=v

il e >0 5 Location ParametepSall alas —co <y <o AN allall
L culiill 5 a8 6l Shape Parametefill J-s >0 5 Scale Parameter

(3o el (3o 3]

tst A Adlaiay) AsUKl) Al

Weibull

18
16
1.4
12
1
0.8
0.6
0.4

0.2

Discrete or Continuous Juadiall i Jaaiiall 5 duuiall an 353l (11
Jlaia) (i L) LSl all apen o)) 3 2l U a2e 7245 : Uniform
212 Adlaia ) ASESH A S 1) (5 sbuie w5 Al X Juaiall i gudall ial)
Laa 4l @J}ﬂ\

i, asxs<b;-o<a<b<ow
f(x)={b-a
0, otherwise
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0, x<a
F(x)= :3(%:’ as<x<b
1, x=b
E(X)‘a;b’ V(X):% Lt il 5 a8sill ¢ 5 @ (A sl allas

Jeaiiall 5 Jomiall (5 sbosiall a5 5l dullaia ) A8 Al

Uniform

12

0.8

0.6

0.4

0.2

Juaiiall g sbosiall s sill Zllaia ) ALY s

Al e lgie GV clilee zlabs : Triangular (Alial) ajgil (12
A X Jeaidl il gdall i) () siall) Ggan Y dall s 580 5 (5l
laa 4l a3 sl Al 5 AdlaiaY) ABESY Ala CalS 1) (5 glasia a3 55

_2x-a)
(b-a)(c-a) 2=*=P
_)_2(c-x) <
f(x)= m, b<x<c
0, otherwise
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0, Xx<a

(x-a)’

—_— a<xshb
F(x)= (b_az((::;)

1—m, b<x<c

1, X>C

plaall 5 X (Plsdiadl puiall dad B Sl —co<a<oo m)sill allee
Jiey —o<c<o alaall 5 X sl uiiall Gady€) Jiey —0<b<oo
Laa cpliill sl achsc Cun X (S pdall juaiall Usan ASYI Al

at+b+c 19 7
E(X)="—F—V(X)=2(a? +b”+c?) +—(ab+ac+hc)
3 18 9
;LFAAJRAC'\SS\ adla J<&
Triangular
daanall Ul Gadd e dnleadl 33le) @ Emipirical sl aa sl (13
L) 3aad Uyl a8 calaaliall e (3adaty ok a5t Y Ledie ol adiiy

ALl geaill b 4

: Parameter s Estimation allall jass

Ay prall dban Yl Gkl 55 138 Al 500 o 5 oz fihe 3355 e i yaill any
callae iy s Aaall 3ol ol JSE e el day s sUaaall Culaaliall (pad
rBally st ) g Asal) 0l dans i allaall o34 aal (1

126



5 Al T sia {3,000} W) D lls X Sldie paia e Lgans Aigal

s Al

Cpl g echlaall dae kg (.\BJM‘J\JSE f Cua

sl gl land da il il yaall an
allal) il A il <) a5 Lgallaa s dagall ey 3 il mmy U J 2a)

Distribution Parameters Suggested Estimators
Poisson a a=x
. ~ 1
Exponential A A==
X
Gamma B.,6 3=0.105+ 0.50 -t
I
an—ﬁziﬂén)q
=
X
Uniform b B:n—ﬂMax(x)
n
on (0,b)
Normal U,o? [g=X,06°=¢
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1o VP
Weibull a.p & :(ﬁz‘ﬂj

withy =0 B, :z’ [3] =[3H_ :’((Igjv—l))
f(B)=5+ /n ”Zzi"_.lnx:inx

RPN ML L)
A zi=lxi (Z )ﬂﬂ)

=1

: Goodness of Fit Tests ¢gdaill 3352 i Gy il LS4

: Quantile-Quantile Plots <lau l-cila ) Cila gy 2 Y g

el 8 F(X)=P(X<x),—co<x<oo oSl aysdladl Jlsde jaie X S 1)
OGS W F(y)=P(X<p)=q, 0<g<l Cam p daidll 0 X Jlsdall il g

X e die {X, %, %) OSELy=F7(q) o8 slie aSI a5 sill
dua {y(l),y(z),...,y(n)} il 2y oS5 S jral) (e laabiall i) o(1) 5 skal

S ey j=ns e Sen jrl ol gl @i ) oy <y, <y
F'l(J_—OE)j t_u.n;\ (2) EJJ:AJ\
n

.F‘l(—j —nO.Sj 1y el (3) kil
X o it Lold Ly e 1 Jae 4] adfien o Ly 55 i) ane ) IS 13) 2(4) 35kl
(X)) @osd ale Gy

Excel alidiul Quantile-Quantile Plots <l y)-clas ,) cila ga

22 Jas siay o) 258 (e (5 AN R L) ol iy

0.20692 0.39297 1.05554 4.30203 1.19646 1.09374 4.37080 0.89192
0.58793 1.49500 0.44567 2.49832 2.00545 1.97417 1.28729 0.75789
1.21450 2.44013 2.55631 5.17293 2.47376 0.16207 2.91489 1.37260
0.41281 1.92938 1.59807 3.51228 1.14820 0.67742 1.34904 0.94249
1.31682 0.15600 0.33593 0.22544 0.55138 6.34901 5.42604 2.39745
0.29661 5.91988 6.20755 6.50522 4.09509 3.61865 5.78524 3.28936
3.21539 2.58200 0.59653 1.90866 5.18077 5.66158 3.23956 0.83093
5.33858 1.09586 0.13079 0.45222 0.58391 0.37610 6.51468 0.73263
2.09976 4.20245 2.76867 0.06469 0.53511 0.67374 2.25422 1.53591
1.18708 1.09669 1.99443 0.50055 5.33081 0.59829 1.35675 1.38920
2.97769 5.00697 0.99720 2.48196 0.23273 0.01717 1.95070 1.45426
1.41334 0.39858 1.01247 2.09068 0.33408 1.41298 0.42152 0.76330
0.67564 2.92840 4.08498 0.33031

AEie Y13 aaca ) anzaetl - pu) a2l
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s Excel (e daia i Jull Jaal - Jall

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 |1.05554 0.13079 3 =(-1/2)*"LN(1-((C4-0.5)/100))
5 (430203 0156 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 43708 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 {1.495 0.33031 10  =(-1/2)*"LN(1-((C11-0.5)/100))
Al ) i
A [ B [ ¢ | b [ 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| 1.05554 0.13079 3 0.012659 ,
5| 430203  0.156 4 0.017814
76| 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 00 if oossaes s
4| 200845 0371 13 0086768 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 ; : : : : .
18| 1.2145 042152 17 0.090162 _
19| 244013  0.44567 18 0.096186 o
20| 255631 045222 19 0.102284
ol @5 e s B il Gl g0 a0 00 el
b Gl sy i e 43 Vs addll ) o sy Hlady) s sdlaadl

A e lasy)
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Chi-sguare Goodness of Fit (guaill 33l oS au e LS8) LI
: Test

pxia QA‘;\ﬁ Claaliall (e de saae o daajdll uids Guladl) 33 gal S\ me i)

) e 235 & e
H,: X isdistributed with F (x)
H, : X isnot distributed with F (x)

A5lany) b 4 jiual) duca il daa el e

2_Zk:(Oi_Ei)2

i 2l 4 ad ) Glalidl e 0 Gua k-1 A Glapn 8 e )8l oS
oAl 35 (e e RS i s 52 ALE (e il 2l
Chi-square Goodness of Fit Test (&Uaill sagal 1S aa e LS

: Excel aladiudy
3 Lo sy O gl 50 a0 58 L O ey 21N s Ll

O
3
4
1
8
3

obhOIbhE

1
0
1
2
2

APWNOWW
GINN~NWW
RPWhANORF
OBRNNDMO
NFRPWRLNO
WWArRrNA~
NWRFPWN
PrOWONW
NONRFENE
GWN P W
O WUTUOIN
OUINEF O
WNWWW
aNwbN

3

3

1

3

4
2 .
3 Lo giar ol 52 558 e Ll il B3 5a sl
:Jal)
43 UAMJ:LA\ ?'ﬂj\ el

E =nxP(X=x),% =0,2,.

¥ x, =0 dagl Jiad

3
E, =100xP(X = 0 = 100 € :

Excel daia 4 Jull Jaal 1aa bl
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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,BB) =C6-C5 =100*(((3)"B6)*EXP(-3))/FACT(B6)
| 7 |6 5 =FREQUENCY(A:ABT) =C7-Cé =100*(((3)"B7)"EXP(-3))/FACT(B7)
| 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:AB11) =C11-C10 =100*(((3)"B11)'EXP(-3))/FACT(B11)
[12]1
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
Al sl iiia
Al B | c [ D ] E | F [ 6 H | I [ ]
1 x  Value CumulativeFrequency MIN Observed Frequency Expected Frequency 0.317629
12 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 2240418077 0.113668027
| 5 | 1 3 68 26 22.40418077 0.577120677
| 6 | 6 4 79 1 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
13] 3

L aiS llall o gy 2 ) all

OS5 O Y g Bsise @l Lo dians (S Al Sl LY e glS e lid)
5 e Jil AaBgie a asa g s 85 (e ST Aad il aill e (95855 S Aill pas
D) e 5 581 Qo pran-cig ) ga pal € LAY LD 3 slaall ) af aa il 238 e
B phoa Aie plaal aliay 43 LS i s JST5 1S @ g

K-S GoodNess of _ ) Sagal Cigl yam —cig )32 pal s JLSA) ;LS
: Fit Test

CilSy F(X)=P(X<X), -0 <x<o S5 a)ys Al dl Jlgde jaie X oS N

AL e an yal) oS a5 Al 6 {5,000 s 138 (e e Ll
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_ number of X, X5, ... % < X

S (%)

<

<..<

X=X

D:max|F(x)

~ SIx o

n

x(n) Cuany )((1)1)((2)1“_1)((”) J<al) LA“‘ Xps Xgyeens X, CalaaLial) sy 1Al

S (%)

X< Xy

, x(k)sx<x(k+l), k=12,..n

X2 Xo)

las ) canni F () oS @55 e 5 Al o Apm il s S8

. =0.05 4 sina (5 sival W35 1 36/\/n ae Abany) ()& 0235 il

K-S Goodness of Fit (Uil 83l gl pam g )on gal o€ LA

: Excel aladiuls Test

. =0.05 2ic dpaill oda il | ol b )58 e 4000 Claaliiall () sy
Aaa sall gl e U SN L zraia e sa LS claaliall Jas

A I B [ c ] D | E I 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 =C121100 =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  -1.05467506728019 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)

Al Al lal) any A8l Andiall (e iy
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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 1001 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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s aald) Juadl)

SIMAN (SIMulation ANalysis) 3Slaall 43 aladiuly 3lSlaal)

4 a3 Jlals MODEL FRAME gzisai Jdal (e SIMAN (e eI z3gaill () oS5
EXPERIMENT FRAME

ghsaill Jal &l jlally WUail) Gaca B laiall Y] Camy tzdgaill Ul
SM.MOD JUsS MOD 4dlayl alall azy s BLOCKS ! 8 (o

ralie (pandi Ay il ja) (8 bl z3saill o) jaY Ay il Ja gyl (g g 2l )
SM.EXP JUsS EXP ddbay) calall Jaxy s ELEMENTS

SIMAN s} ) & ghad

1- C:\SIMAN5\MODEL.EXE EXAMPLE.MOD ====> EXAMPLE.M

2- C\SIMANS\EXPMT.EXE EXAMPLE.EXP ====> EXAMPLEE

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

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

LINKER

SIMAN

*OoUT
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SIMAN # dalail) cibaibu

COlalae 62585 el cadad ¢l 31 Jie plaill JA ol oLl - ENTITIES sl -
&

8 50 LK) AS ja 8 6 Cua U (3lalis : QUEUES Ul sk -

(il pa (Jlas (@YY Jie Sl geading SO ol ¢) 3al : RESOURCES? )l 5« -
A dlatla

o)) el pagll g dida ll o 8 Jia S IS Aald ad Jiai s : ATTRIBUTES Clda -
& daaal)

s gl aae Jia sl Alls Caal a8 Jiad s 0 GLOBAL VARIABLES 4ule &l yuaia -
& sl VY e Uil 3

: SIMAN 4 a2 68
: MODEL BLOCKS 73 saill il g8

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:repe ats;
(SEIZE,3: Worker, 2; /| SEIZE: Machine:W orker)

DELAY: Duration, Storage ID;

RELEASE: Resource ID, Quantity to Release: repeats;

COUNT: Counter ID, Counter Increment;

(COUNT: JobsDone;/ COUNT: 7, BatchSiz e)
DISPOSE;
MARK (Attribute 1D);
* A modifier that can be added to any block in the
model.

* |t stores the time at which an entity
arrives at the block in an attribute of th e

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 o r
number defined in TALLIES)

* Value: specifies the value recorded at eac h
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 ela psed
time (TNOW - Attribute Value)
* Between: To Record the time between succes sive

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, Go;)

: EXPERIMENT ELEMENT S 42l jalic
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, O utput

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: repe
* To record statistics about time-dependent
variables
* For sequences of values persisting over a
period of time
* The statistics for the sequences of value
weighed by the length of the period the v
persist
TALLIES: Number, Name, Output File: repeats;
* To record statistics about observational
* For sequences of values that are one-sho
(non-persistent)
* The statistics for the sequences are bas
equally weighed observations
VARIABLES: Number, Name(Index), Initial Values, ...:
repeats;
STORAGES: Number, Name: repeats; (Associated with D
block)

137
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The Single M achine Problem sas) s digal) Al<dia ;16

JS andad st J Y1 g il cilaiiall (g (plindia (pe g zUY saal g Sl o aaiad 4 )
ety Jeay il e SO g 8l WL e Joall 38y 4 ) 2Usy g (338 10
dakadll zliagy (3383 6 JS daglite dadad Juai a3 5V & 63l (e dada (4l J g s 0 (338
Al e Jae (3380 3 40

el 8 (8 Lealii] Sy il 5 & 53 JS e adaill 22e 22a

Type 1 Arrivals

Out

/ Buffer Machine

Type 2 Arrivals

sl P tL.ES\ -
s & ProcessTiméakdll Je Jeall () 5 JobTybe ddk )l ¢ o -
. Buffer d je i ba ) gldall
A)sa A <Ll -
sdhial) Giluwsd)
- 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

SM.EXP 243 il il

SM.MOD :z 3 gaill ila




RELEASE: machine;

COUNT: JobType;

DISPOSE;
END;

Wl a5 4l 5 23 gail) lile AUS a2y

1- C:\SIMANS5\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

SM.OUT by Al dila

SIMAN V - License #666@56

Systems Modeling Corpionat

Summary for Replicationfllo

Project: Single Machine Raxecution date : 7/28/2002
Analyst: OR241 Moédevision date: 7/28/2002

Replication ended at time  : 480.0

COUNTERS
Identifier Courltimit
Type 1 Job Count HBinite
Type 2 Job Count [MBinite

Execution time: 0.00 minutes.

Simulation run complete.
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o= 058 IV g sl e il Jgeasl) e Al O Camy Blal) sl shai o g
e Jaadl) daal) ey (382 6 o giag ol (SEN § i) (e pdallly (318 [() s sia
88345 51.5 Oon s sbie Sl g lly B8 6 52 O s sbia JY) g sl (Aakadl)
A Clilasy) panl

. Machine UtilizationdiStall Zullaé -

sidall 5 kil adadll s 2

il Uil & priesal) (g 301 -3

oA omledial -4

Type 1 Arrivals
EXP(10)

Out

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

SM2.EXP 4 aill il

BEGIN;
;Modified Single Machine job Shop

PROJECT, Single Machine, OR241;
ATTRIBUTES: JobType: ProcessTime: ArrTime;
RESOURCES: Machine;
QUEUES: Buffer;
COUNTERS: Type 1 Job Count:
Type 2 Job Count;
TALLIES: Flowtime:
ExitPeriod,;
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DSTATS: NQ(Buffer), Queue Length:
NR(Machine), Machine Utilization:
REPLICATE, 1, 0, 480;

END;

SM2.MOD :73saill cila

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;
Wl a5 4 adll 5 23 gail) lile AUS a2y
1- C:\SIMAN5\MODEL.EXE SM2.MOD ====> SM2.M
2- CA\SIMANS\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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SIMAN V - License #666666
Systems Modeling Corporat

Summary for Replication 1 o

Project: Single Machine Run
7/29/2002
Analyst: OR241 Mode
7/29/2002

Replication ended attime  :480.0

SM2.0UT :<ila i) cile

ion

f1

execution date :

| revision date:

TALLY VARIABLES
Identifier Average  Variation Minim um Maximum
Observations
Flowtime 7.6548 56697 1.593 18.865 116
ExitPeriod 41137 .61447 1.508 9 18.021 115
DISCRETE-CHANGE VARIABLE S
Identifier Average Variation Minim um  Maximum Final
Value
Queue Length 1.0582 1.1846 .0000 5.0000 1.0000
Machine Utilization .80701 .48902 .0000 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 e  sikaa g iills ol) (e e 5o

Repair Reject
Depart
— —
> — >
—_— | | | | | | Good
Buffer
Buffer Machine Inspector

elgii) day 3as 5 ASLe Aansl 59 Lgle Janll iy SV la 50 lati g JA5 Loyl 3 yal) adadll
dbhas e lgand ol Cua A6 AL ) i adadll o8 AL o piaill dlac
el g saal) adadll clgayiad day o) Lmgh e o 50aS daiiadll ahaill Caial yasill
Cun IV AL I 653 5 e a5 Lempiad alay ) @il g alaill 5alas A gl
et hhad)l il dede Jasd) alag

diai S @l gl e (e 55 a g (3180 9 Jaw ey Ll & 5 5a pdadll Jgasll (e e
sokaiiall ahadl) ¢ S £ s e Leia 70% 5 V) g sl (e Leia 30% ¢ Slsdie JSG
Sle Almil Ld J5¥) g il ailla g pandl) ddana s AWl (e JS e i i Lgle Jaall
e ds¥1 g sl gsmn Hsall e Y el canl gl sildall e SN g gl Cailda g
IV g il aity Cailla sl e (D £ sill 5 ¢ saldall (1B e sy (o) o Ay il )
CilS 1Y aay § e e daladY) alas Liad) Jgea gl caun e Sy ailasll (e
Sle et Jaall 8 ISV g il e diida g Jgea s ol Lgale Jamy (SN £ il (e Al
L S 5 A bmdl) Jily ASLall )y galda 1) 3 g5 Lgmpiaa alay 3 el ¢l g AUl dadadl
vie 2l ALl (e Cilia) O aa g 185 (panidl) Bile) ddee b dladl 8
Aagial daa g giy g siy dsl g sir pandll dans vie 5 LSLal)
(5,8,10) e m)sial dlgle Jaall g 5 5l oo 5 e plaill iy dadad JSI Gandll (1a )
10% cpUaill 5alat g s Caial Lgie 80% pandll daas die (aadi Al Caillagll (4
osids (A asad s Leaial alay Caiali gie [0% cbiday) pUaill jalad s duia 58 e Caluali g
A e Lhill sy il e e il G IS e Gahi ALl il (i AL
e sae Lgle Jeall sole) (S dida g (o) o JaaY capiail sale
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b )58 Al gl sl s S Y1 g sl e pdail) e deadl sl ()
(A Jsaadl (8 LS (@80 4, lme i) ] 5 Sldaws siay

Regular Rework

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

b gl & g cuun gl adadll 23e Jaaud g 4883 480 32al alaill 12 BlSlaa sa Lidaa
Allad g slda JS Jsh e Clilas) aand o) Liayl 3 55 Aia 98 pal) adadll KH daal) IS
b ekl 48 53 53 (a5 (sl sl (e g 58 IS sl Adlad iy ) 3l pall

BEGIN;
PROJECT,
ATTRIBUTES:
VARIABLES:

RESOURCES:
STORAGES:
QUEUES:

COUNTERS:
TALLIES:
DSTATS:

REPLICATE,
END;

U
SM3.EXP ;4 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,
1,1;

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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BEGIN,;
CREATE:

ASSIGN:

Merge QUELUE,
SEIZE:

DELAY:

RELEASE:
QUEUE,
SEIZE:
DELAY:
RELEASE:
BRANCH,

Good
Reject
Repair

TALLY:
COUNT:
ASSIGN:

END;

1- C:\SIMAN5\MODEL.EXE SM3.MOD
2- C:\SIMANS\EXPMT.EXE SM3.EXP

SM3.MOD :z3saill cila

EXPO(9):

MARK(Timeln);

JobType = DISC(0.3,1,1.0,2):

Status = 1:

Priority = JobType;

MachineQ;

Machine;

NORM(Mean(JobType,Status),
Std(JobType,Status));

Machine;

InspectQ;

Inspector;

TRIA(5,8,10), JobType;

Inspector;

1:

WITH, 0.8, Good:

WITH, 0.1, Reject:

WITH, 0.1, Repair;

JobType, INT(TimelIn): DISPOSE;

Rejects: DISPOSE;

Status = 2:

Priority = 3: NEXT(Merge);

1L a5 Ay jadll 5 3 sail) ilile AUS 2ay
====> SM3.M
====> SM3.E

3- C:\SIMANS\LINKER.EXE SM3.M SM3.E ====> SM3.P
4- C:\SIMANS\SIMAN.EXE SM3.P ====> SM3.0UT
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SM3.0UT :cila i) il

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 202.42 24

DISCRETE-CHANGE VARIAELES

Tdentifier Average Variation Minimum Masximum 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 .25158 00000 1.0000 1.0000
Inspector Type 1 ULili .43%g84 1.1285 00000 1.0000 00000
Inspector Type 2 Utili .50063 .95874 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;

END;

CREATE: EXPO(4.4);
QUEUE, BUFFER;
SEIZE: MACHINE;

DELAY: TRIA(3.2,4.2,5.2);
RELEASE: MACHINE;

COUNT: JOBSDONE;
DISPOSE;

EXPERMINT FILE: SIMPLE QUEUEING EXAMPLE
BEGIN;

END;

PROJECT, SAMPLE PROBLEM,;
DISCRETE, 100;

QUEUES: BUFFER;
RESOURCES: MACHINE;

COUNTERS: JOBSDONE;
REPLICATE, 1, 0, 480;
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2) MODEL FILE: Simple Processing System

: Model statements for module: Arrive 1

42%

3%
51%
6%
27%
55%

CREATE, 1:EXPO( 5.0):MARK(Tino¢ Arrival);

STATION, In Door;

TRACE, -1,"-Arrived to systanstation In Door\n":;
ASSIGN: Picture=Default;

DELAY: 0.;

TRACE, -1,"-Transferred toctmodule\n"::NEXT(0$);

: Model statements for module: Server 1

0%
158%
121%
165%
82%
83%

192%

193%

95%
202%

STATION, Machine;

TRACE, -1,"-Arrived to statidachine\n™:;
DELAY: 0.;
TRACE, -1,"-Waiting for resoe Machine_R\n":;
QUEUE, Machine_R_Q:MARK(Qué&uee);
SEIZE, 1

Machine_R,1;

BRANCH, 1:
If, RTYP(Machine_R).24.93%,Yes:
If, RTYP(Machine_R).&@5%,Yes;

MOVE: Machine_R,Machine;
TALLY: Machine_R_Q Queue TihNT (QueueTime),1;
DELAY: 0.0;

TRACE, -1,"-Delay for procaggstime 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 reseimt:;
Machine_R,1;
0.;
-1,"-Transferred txnmodule\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 stati@ut Door\n":;
0.;

Production,1;
Flowtime,Interval(Timaf Arrival),1;
-1,"-Disposing entity\

EXPERMINT FILE: Simple Processing System

PROJECT,

Simple Processing System,Desdemocieeiip;

ATTRIBUTES: QueueTime:

QUEUES:

PICTURES:

Time of Arrival;

Machine_R_Q,FIFO;

Default;

RESOURCES: 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

50%
51%

11$
59%
14$
35%
64%
37%

CREATE,
ASSIGN:

STATION,
TRACE,
ASSIGN:
DELAY:
TRACE,
ROUTE:

1:EXPO( 5 ):MARK(Aral/ Time);
Sealer Time=TRIA(3 ,4);

Part A Arrive;
-1,"-Arrived to systanstation Part A Arrive\n":;
Picture=Default;
0.
-1,"-Transferred tatgin Part A Prep\n™:;
2,Part A Prep;

: Model statements for module: Arrive 2

129%
130%

90%
138%$
93%
114$
143$
116$

CREATE,
ASSIGN:

STATION,
TRACE,

ASSIGN:
DELAY:
TRACE,
ROUTE:

4:EXPO( 30 ):MARK(Aral Time);
Sealer Time=NORM( 245 );

Part B Arrive;

-1,"-Arrived to systemnstation Part B Arrive\n":;
Picture=Default;

0.;

-1,"-Transferred tatgin Part B Prep\n";

2,Part B Prep;
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;. Model statements for module: Server 1

0%

245%
208%
252%
169%
170%

279%

280%
182%
289%

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

STATION, Part A Prep;

TRACE, -1,"-Arrived to stati®art A Prep\n":;
DELAY: 0.;

TRACE, -1,"-Waiting for resoe Part A Prep_R\n":;
QUEUE, Part A Prep_R_Q:MARKi&DeTime);
SEIZE, 1

Part A Prep_R,1,

BRANCH, 1
If RTYP(Part A Prep.€).2,280%,Yes:
If RTYP(Part A Prep.€9.1,182%,Yes;

MOVE: Part A Prep_R,Partigi
TALLY: Part A Prep_R_Q Quélime,INT(QueueTime),1;
DELAY: 0.0;
TRACE, -1,"-Delay for procasgtime TRIA(1, 4, 8 )\n";;
DELAY: TRIA(1,4,8);
TRACE, -1,"-Releasing reseimt:;
RELEASE: Part A Prep_R,1,;
DELAY: 0.;
TRACE, -1,"-Transferred tatgin Sealer\n";
ROUTE: 2,Sealer;

: Model statements for module: Server 2

2%
366%
329%

STATION, Part B Prep;

TRACE, -1,"-Arrived to stati®art B Prep\n":;
DELAY: 0.;
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373%
290%
291%

400%

401%
303%
410%

292%
374%
293%
357%
379%
297%

TRACE, -1,"-Waiting for resoa Part B Prep_R\n":;
QUEUE, Part B Prep_R_Q:MARK@&QeTime);
SEIZE, 1

Part B Prep_R,1,;
BRANCH, 1

If, RTYP(Part B Prep.€?).2,401%,Yes:
If, RTYP(Part B Prep.€%).1,303%,Yes;

MOVE: Part B Prep_R,PartrB?
TALLY: Part B Prep_R_Q Qudume,INT(QueueTime),1;
DELAY: 0.0;
TRACE, -1,"-Delay for proceggtime TRIA( 3,5, 10 )\n";;
DELAY: TRIA(3,5,10);
TRACE, -1,"-Releasing reseimt:;
RELEASE: Part B Prep_R,1,;
DELAY: 0.;
TRACE, -1,"-Transferred tatgin Sealer\n":;
ROUTE: 2,Sealer;

; Model statements for module: Inspect 1

4%

523%
464%
411%
412%

576%

577%

STATION, Sealer;

TRACE, -1,"-Arrived to Inspetation Sealer\n":;
DELAY: 0.;
QUEUE, Sealer_R_Q:MARK(Queinad);
SEIZE, 1:

Sealer R,1;
BRANCH, 1:

If, RTYP(Sealer_R)==27%,Yes:
If, RTYP(Sealer_R)==25%,Yes;
MOVE: Sealer_R,Sealer;
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425% TALLY: Sealer_R_Q Queue TilNg(QueueTime),1;
594% DELAY: 0.0;

TRACE, -1,"-Delay for procexs time Sealer Time with failure
probability 0.09\n

413% DELAY: Sealer Time;

420% BRANCH, 1:
With,0.09,531%,Yes:
Else,530%,Yes;

531% TRACE, -1,"-Entity failed pection\n":;

516% DELAY: 0.0;

475% RELEASE: Sealer R,1;

500% DELAY: 0.;

535% TRACE, -1,"-Transferred tat&in Rework\n":;
419% ROUTE: 2,Rework;

530% TRACE, -1,"-Entity passedpestion\n™;
515% DELAY: 0.0;

414% RELEASE: Sealer_R,1;

4993 DELAY: 0.;

541% TRACE, -1,"-Transferring tat®n Shipping\n";

418% ROUTE: 2,Shipping;

;  Model statements for module: Inspect 2

6% STATION, Rework;

707% TRACE, -1,"-Arrived to Inspestation Rework\n":;
648% DELAY: 0.;

595% QUEUE, Rework R_Q:MARK(Queirad);
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596%

760%

761%

609%
778%

SEIZE,

1:

Rework R,1;

BRANCH,

1:

If, RTYP(Rework_R)==B1%,Yes:
If, RTYP(Rework_R)==0%%,Yes;

MOVE:
TALLY:
DELAY:

TRACE,

probability .2\n":;

597%
604%

715%
700%
659%
684%
719%
603%

714%
699%
598%
683%
725%
602%

DELAY:
BRANCH,

Rework R,Rework;
Rework_R_Q Queue Tith\e[(QueueTime),1;
0.0;
-1,"-Delay for procexs time EXPO( 45 ) with failure

EXPO( 45);
1:

With,.2,715%,Yes:
Else,714%,Yes;

TRACE,
DELAY:

RELEASE:

DELAY:
TRACE,
ROUTE:

TRACE,
DELAY:

RELEASE:

DELAY:
TRACE,
ROUTE:

-1,"-Entity failed pection\n":;
0.0;
Rework R,1;
0.;
-1,"-Transferred tat&in Scrap\n":;

2,Scrap;

-1,"-Entity passeddestion\n":;
0.0;
Rework R,1;
0,
-1,"-Transferring tat®oon Salvaged Parts\n™:;

2,Salvaged Parts;

; Model statements for module: Depart 1
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8%

809%
779%
801%$
806%$
816$
808%

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

Shipping;

-1,"-Arrived to stati®hipping\n":;
0.;

Shipping_C,1;
Shipping_Ta,Intervalfdval Time),1;
-1,"-Disposing entity\

; Model statements for module: Depart 2

9%

848%
818%
840%
845%
855%
847%

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

Salvaged Parts;

-1,"-Arrived to stati®alvaged Parts\n™:;
0.;

Salvaged Parts_C,1;
Salvaged Parts_Ta,tagd(Arrival Time),1;
-1,"-Disposing entity\

; Model statements for module: Depart 3

10%

887%
857%
879%
884%
894%

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

Scrap;

-1,"-Arrived to stati@crap\n”:;
0.;

Scrap_C,1;
Scrap_Ta,Interval(Aral Time),1;
-1,"-Disposing entity\
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886% DISPOSE;

EXPERMINT FILE: Electronic Assembly and Test

PROJECT, Electronic Assembly and Test,Mr. Mki;

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,),-,Statigna
Rework_R,Capacity(1,),-,Stationary:

Part B Prep_R,Capacity(1,),-,Statigna

STATIONS: Part B Arrive:
Shipping:
Rework:
Part B Prep:
Sealer:
Part A Prep:
Scrap:
Part A Arrive:

Salvaged Parts;

COUNTERS: Salvaged Parts_C:
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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 Aalali:
NQ(Part A Prep_R_Q),# in Part A PiRpQ:
MR(Sealer_R),Sealer_R Available:
MR(Part A Prep_R),Part A Prep_R Aablé:
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 PRpQ;

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

M amne: Entity Tope:

|Ereate 1 ﬂ |Entit_l,l 1 ﬂ

Time Between Arrivalz

Type: Walue: itz

|F|anu:|u:um [Expa) j |1 |H|:uur$ j
Entities per Arrival: b ax Arrivals: First Creation:

1 |Irfirite 0.0

(] | Cancel ‘ Help |

Random(Expo)s?! sée Typeg 53 )l s 524

M arne: Entity Tope:

|Ereate 1 ﬂ |Entity 1 j

Time Between Arrivals

Type: Walue: TS

|F|anu:|u:um [Expo] j |1 |H|:|urs ﬂ
Schedule b 2 Aurriveals: Firzt Creation:

Constant —

Expression |Inf|n|te |D-D

(] 4 | Cancel ‘ Help
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Schedulgdsx>) Cul 55 Type g 55 ) sa 33U

M arne:

Entity Type:

|Ereate 1

Time Between Arrivals

| |Entity 1

Type: Schedule Mame:

|S|:heu:|ule ﬂ |Schedule 1| ﬂ
Entities per Aurival: b & Arriveals:

|1 |Irfirite

]

Cancel | Help |

Constantuli Type g 5 Ll sall 3384

M ame: Entity Type:
|Ereate 1 ﬂ |Entit_l,l 1 j
Time Between Arrivalz
Type: Walue: [ iz
|Ennstant ﬂ 1 |H|:|urs j
Entities per Armival: M & Arrivals: Firzt Creation:
|1 |Ifirite 0.0
(] | Cancel | Help |

Expressionzss Typeg s ) e 3280

Create
M amne: Entity Tope:
|Ereate 1 ﬂ |Entit_l,l 1 ﬂ
Time Between Arivals
Type: Expression: [drits:
|E:-:|:uressiu:un j |1 ﬂ |H|:uur$ j
Entities per Arrival: b ax Arrivals: First Creation:
1 (Irfirite 0.0
(] | Cancel ‘ Help |

Expressionza Expressionyzss Typeg s ) e 3280
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M ame:

Entity Type:

IEreate 1 ;I IEntit_l,l 1 LI

Time Between Arrivals

Type: E =preszion: Urits:

IEHD[ESSiDI"I LI ;I IHDurs LI
ExPO[Mean] A
Entities per Aurival; MORM[ Mean , 51| Firgt Creation:

TRIA[ Min . Mode =
I UNIF{ Min - Max) | /0.0
ERLA[ Expotdear
BETA[ Beta , Alpk | Hel
GAMMI Beta, Al s | o |
JOHWIG 0| ¥

—1

).CL\”:\A&AJ)L@UA\)A.“B&D

Random(expo)s sie Type & s )l s> 3384

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

=

Schedulgds2) Cud 55 Type g 55 )l s 33U

Create - Baszic Pr

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

‘Infinite

Constantuli Typeg s ) sal) 3380

Create - Basic Process

Hame |Entity Type Type Value Units

Entities per Arrival| Max Arrivals| First Creation|
1 Create 1 Entity 1 Constant 1

Infinite 0.0
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Units | Entities per Arrival| Max Arrivalsl First Creationl
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PROJECT,
Barry",,,No,Yes,Yes,Yes,No,No,No;

g g a8l 3] Bl gl S aae

Al Jasy S ol gl psad) (e

M S e gl o) oS Lavie a3

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

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:
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"Unnamed Project”,"Dr. A.
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Picture.Diskette:
Picture.Boat:
Picture.Red Page:
Picture.Green Page:
Picture.Red Ball;

REPLICATE, 1,,Yes,Yes,,,,24,Hours,No,No;

ENTITIES: Entity
1,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0, AUTOSTATS(

: Model statements for module: Create 1

0% CREATE,
1,HoursToBaseTime(0.0),Entity
1:HoursToBaseTime(EXPO(1)):NEXT(13$);

1% ASSIGN: Create 1.NumberOut=Cre
1.NumberOut + 1;

Yes,,)

C.\}u.“u.h

ate

Dispose M odule ($4=)) (aldd 3aa g

Dispose 1
0

Alge alad] any allaill 3 (KI5 ga g ogaY Bas 5l 030 a2dud

Llle padty

é}mﬂ @"a‘d\ Jatﬁ dxiiaa ;‘J;i -
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M ame:

|D ispose 1 j

[v Recard Entity Statistics

(] | Cancel | Help |

ﬂd‘é&m);ﬂ:@u@\}ﬂ\ﬁdﬁh}

Name &ieoord Entity Statiztics
=

1 Dizpose 1
T3]
Caa gl < glladl)
JSS e jedaig s gll Cy el a5 o Namep|
as gl
ejm\ Al Gleliaa) CuilsS \'A‘\ Lad daa g Record Entitydﬁ\ﬁ\ Glelian) o
Nl Jas Statistics

: SIMAN 4&%s Dipose yalis saa 9
s i) 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;

;  Model statements for module: Dispose 1
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0% ASSIGN:
1.NumberOut + 1;
13 DISPOSE: Yes:;

Dispose 1.NumberOut=Di

spose

5oy shas (A3 Disposes Createdsia sl (il jaiuly Jaall 138 b o g3 b g

Customers Arriv

Customers Leave

Create
M ame: Entity Type:
|Eustu:umers Lrive] j |Eustu:umer ﬂ
Time Between Arrivalz
Type: Walue: [ ritz:
|Hanu:|u:um [Expa) j |1 |Minutes j
Entities per Arrival: b ax Arrivals: First Creation:
1 |Irfirite 0.0
(] 4 | Cancel | Help |

Customersa Entity TypesSl ¢ 535 Customers Arrivex! sill 3as g Nameps) La¥

L sie 4ad s Random (Expo)s® Type<s s Time Between Arrivals) s sl ule ()

Minutes 338 L Units (3l Slas g5 1 4 Value oY) @) 5ill Jseasll Cla (0

Gl dae s"‘éb 1 b Entities per Arrival sa g Caa IS 2ie Al g s;\l\ Gl aae

0.0 U First Creation(J s s) 255 sl ()5 Infinite Y L Max Arrival Jaai )
sl Asdin in_-q Createu=l s> 3381 LA\ )L.u

Hame | Entity Type Type | Value | Units | Entities per Arrival |MaxArrivaIleirstCreationl

Customers Arrive Winutes 1

|Cu5.tc|mer Random (Expo) :1 Infinite: 0.0
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Entity Module ¢Sl 8aa
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(A ladd) (il dadia jlaie) 23 gaill 338l 4 elay Enfity

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

Crob () Al 4sa il

Entity - Basic Process

Entity Type | Initial Picture | Holding Cost/Hour | Initial VA Cost | Initial NVA Cost
1 Customer 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

Lol A4S 5 Lellaas A8S3 5 400 W) W ) a5 S ¢ 530 Calidin o ya (IS Bam g
Y QY A8l 5 W) Uy A8 5 A oY) Ailiaall e dagl) Ao 5 A Y1 Ailiadl)
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sl 328l @ ek Entity e Jazally U5 I Glily sas g ol GSJAH

Entity Type Initial Picture Holding Cost/ Hour| Initial VA Cost
1 Customer Picture.lan 0.0 0.0
Donbieocich h T —

Picture.Package
Picture. Red Ball
Picture Red Page
Pirtiire Bannrt

Initial NVA Cost| Initial Waiting Cost|Initial Tran Cost| Initial Other Cost| Report Statistics
0.0 0.0 0.0 0.0 +

Initial 415l 3 ) saa Ailkae) Jie Al giall SN Ge iy JA) golaios ) shall 13 (8 oY
Jaarill A L) 8 483l Jlay) Sy WS (Picture Manda ) 5 sea U ial la) Picture
Aladll ye 401 3¥) daidll 5 Initial VA Cost4élaall 44 5Y) 4aill s Holding Cost/Hour

Initial 4 s¥) Jal 445 § nitial Waiting Costial sY1 JUaiY) 4815 ¢ Injtial NVA Cost

Aol o i O (Say @il 338 o) aaY) Initial Other Costd sl 4315 i 5 Tran Cost
lelan] Lol 13) sl s (Assign Moduleiad sas s daw) 5 sf slSlaall ol8 e 5l s
.Report Statisticgs® i3 3 5l 038 (e
IS & neaty o st () Y 3 salll o) a) U8

Setup.. & Run JUas 4w )l 46l (e

=GN Window Help

Setup.
Go F5

! Step F10
Fast-Forward

Start Qwver Shift+55

Chedk Model F4
Review Errors
Run Control
SIMAM »

-
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.).\.QA.dw ."\J\PB..JQU ).@.L.\&M'

Run Setup f'5__<|
Speed | Run Cortrol | Repoits |
Project Parameters l Replication Parameters ]
Project Title:

‘First Example [ Create - Dispose )

Anahyst Mame:
‘Dr. A Bamy

Statistics Collection

[ Costing [ Queues [ Transporters
v Entities [~ Processes [ Conveyors
[ Resources

0K |  Cancel Boply | Help |

s aul 5 Project Titleg sl o)) sie LAl Project Parametegs s yiall allxs 8
"ellsh U sl Statistics Collectiorbaaaall Cilslasy) 85 Analyst NamepUaill
(BSlaal) o) ya) il e 230 LS allaa b (25l 138 8 Wl s Ll Gad) Entities

Replication Parameters
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Run Setup [5__(|
]

Speed ] Run Cortrol ] Reports
Project Parameters Replication Parameters

Number of Replicatians: Initialize Between Replications

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

|D.D |HDLIFS j
Replication Length: Time Units:

|'II]l |HDLIFS j
Hours Per Day: Baze Time Units:

|24 |HDLIFS j

Teminating Condition:

ITI Cancel | Help |

Warm-up (ol ) daesill 3 5% 1 La Number of Replications! JSill &l ya 2xe
a5 i Al el sa a3 538) e Ll Time Unitsleslas 55 0.0 La Period

s e A Transient Stateaisy) 3 il Lt @l 5 cilbibias] (5l Jasasd ¢ 53 318l
Ua Replication Lengthy! Sl J sk (Steady Statey ) sill sy () Joas s 73 gl
138 (e sl ) deluddlas 55 24 Ua Hours Per Daysdl 8 cleludl 2 el 10
Base Timege U sl sas il 5 (Cilelu 8 )5Sy 38 e Jerdl a5 el a5 58
Run Controls! saYl aSaill s Speedie jull Jin aill 48 | Hours4els L 5 Units
.Defaultdpal &Y Lead i Ledn Reports il s

O Run U s F4 e e dacally @llh g 3 gaill (ge 2SI o 585 31SLall 6) ja) (8

Check Modekd 4wyl dailal)
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Setup.

Go F5
Step Fi0
Fast-Forward

Start Qwver Shift+55

Check Model F4
Review Errors
Run Control *

SIMAM r

S el Aglaiall Aalill (e mibus 23 sl IS 1)

L ": Mo errors or warnings in model
L

"z saill (8 jdas gl pUadl aa Y AL ae
gl ) oYV Al (e | e 5l B o lite Jaaai L) 23 saill 6l e

SN Window Help

Setup...

Go F3
Step F10
Fast-Forward

Start Qver Shift+F5

Check Model F4
Review Errors
Run Control
SIMAN »

-

2 Al
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[=}- First Example {

- Entity
[ Time
- NVA Time
. - Customer
E| Other Time
- Customer
=J- Total Time
- Customer 5124270 Category Overview
[=I- Transfer Time
.. Customer
=] VA Time
- Customer

E--Wa\t'ﬁme o )
P — Reglications: 1 Tine Units:  Hours

- Other System Summary
EI Mumber In
e Customer
[=J- Mumber Out
. - Customer
B WIP

" Customer

%Firsl Example

System Auerage
Mumber Out 522.00

Model Fllename: Models

G i g 8 el ClUall &l 3 1
SIMAN &y JUial)
iyl il
PROJECT, "First Example ( Create - Dispose )", "Dr.
A. Barry",,,No,Yes,No,No,No,No,No;

VARIABLES: Customers

Arrive.NumberOut,CLEAR(Statistics), CATEGORY ("Exclud e"):
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,AUTOST
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: Model statements for module: Create 1

1$ CREATE,
1,MinutesToBaseTime(0.0),Customer:MinutesToBaseTime
1)):NEXT(2%);

2% ASSIGN: Customers
Arrive.NumberOut=Customers Arrive.NumberOut + 1:NEX

;  Model statements for module: Dispose 1

0% ASSIGN: Customers
Leave.NumberOut=Customers Leave.NumberOut + 1;
5% DISPOSE: Yes;

180

(EXPO(

T(0%);
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die WK 400450 Resource)) s ?M‘ @ Jaad Gusy Bl CJ}.A.\]\ )}Lﬁ\ 8 gun

ji e e Jany a 58 &J\} Process Moduléxezl) 32a 4 PREGIY oayall 1ag] (QUA.'J\ ?@JPJ
) S Ll sl

:Process M odule dalead) 3as 9

Process 1 -

Jadesaa gy jhia Llla o g Ledanl) 8 iy Baa o) (5 gina g LAl 8 iy Bas o) )
(B ) sz e, (1) )5

3l sall @ 5y AlseY @l HLa 5 ga s BlSlaall 8 Jandl 5l dallaally o 8 3as 511 338

s il Juludll 30a% g Submodelse A 7 sad aladin) LA L 2 gileS Aaliall

& WU oy Axlledll (0 ) Hierarchical User-defined Logigisivall dau g3 Jany
dad e 2 3 dglaall () 138 5) Value Added " 4élas 2" () 5Sy o)) (Say s bas sl 028
sl Non-value Added"4dbias e dad" 5l (AN ) (s Cant 5l (La (g 1 i
Jeadl e 45 jiall Cadlil) Other Jal (28" ) 5l Wait " U5 i Transfer"ds)"
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IS Lle ) oS3 Lglaladiin
AL ke Al -

AL gdaal ja -

O Aedd -

sl Ll lea ) Ual gad) 32aL

Process

M ame: Type:

|F'ru:u:e3$ 1| j |Standard j
Logic

Achion:

Delay ﬂ

Delay Type: Units: Allocation:

|Triangular j |H0u13 j |‘-"a|ue.ﬁ.dded j
hdikirnLinm: Walue [Most Likel): b airniLarn:

.5 |1 1.5

[v Feport Statistics

0k | Cancel | Help

182

: Typeg 55 s~ 334U



Process

Marne: Type:

|F'n:u:ess 1 j | Standard ﬂ
Logic Submodel

Action:

Delay j

Delay Type: riiks: Allocation:

|Tfiangular j |H0ur$ j |"-a"a|ue.f3.dl:|ed j
b iirnan: Walue [rozt Likely): b awirnLinm:

|5 |1 [1.5

[v Report Statistics

0. | Cancel | Help |

: Action u)..a.' Logic élald\ J\}; PR

Process

M amne: Tupe:
|F'n:u:ess 1 j | Standard ﬂ

Logic

Action:

Delay j

Seize Delay
Seize Delay Releasze
Delay Release

Drelay Type: Unitz: Allocation:

|Triangular j |H|:uurs j |Value.~'l'l.dded j
inirnun; Walue [Most Likely]: b asirnuirn:

|5 1 [1.5

| Repaort Statistics

(] | Cancel | Help |

(Triangularitic &3 5) Delay Type bl ¢ 55 ) g 3330
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Process

Mame: Type:
|F'n:u:ess'| j |Standard j
Logic
Achion:
Delay ﬂ
Delay Tope: [drits: Allocation;
|Triangu|ar j |H0urs ﬂ |"s-"a|ue.-'-‘-.dded j
Constant alue [Most Likely): b axirnun;
Hormal
i 115
nifarrm
E xpression
] | Cancel | Help ‘

(Constant=) Delay Type_salill ¢ 5l s 328l

Process
M ame: Type:
|F'r0u:ess'l ﬂ |Standard j
Logic
Action;
Delay j
Delay Tupe: Units: Allocation:
Conztant j |H0ur$ ﬂ |\-"alue.&dded j
W alue:
|1

[+ Feport Statistics

Help

]

Cancel |

(Normal s2xk) Delay Typesalill g 5l s 328l
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Process

M amne: Type:
|F'r0u:ess1 ﬂ |Standan:| ﬂ
Logic
Action;
Delay j
Delay Type: Units: Allocation:
Marmal ﬂ |H|:|urs ﬂ |'\-’alue.&dded j
Walue [Mean): Sid Dew:
1 .2
v Feport Statistics
0k | Cancel | Help ‘

(Uniform ¢ sic) Delay Type_saldl & 53 ) g 3340

Process
Mame: Type:
|F'rDCESS'| j |Standard j
Logic
Action:
Delay j
Delay Type: Units:; Allocation;
|Unih:|rm j |H|:|urs j |UalueAdded j
kA iminnnn: b airnuirn:
q [1.5
W Repart Statistics
oK | Cancel | Help |

(Expression==3) Delay Typesalill ¢ 5 ) sa 324
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Process

Mame: Tupe:

|F'rocess 1 j |Standard ﬂ
Logic

Action:

Delay j

Delay Type: Unitg: Allocation:

|E>:pressinn ﬂ |H0urs j |\-"a|ue.~‘-\dded ﬂ
Expression:

0 -]
ExPO[ Mean ] ~

MWORM( Mean . StdDey |

TRIA[ Min , Mode |, Max )

UMIF] Mir . b2 ] _J
ERLA[ Expotdean , k]

L BETA[ Beta . Alpha

GAMM[ Beta , Alpha |

IOHMIG 0O | 1 b’

Process
Marme: Type:
|F'rocess 1 j |Standard ﬂ
Logiz
Action;

Delay ﬂ

Delay Tope: Units: Allocation:
|E:-:pressiu:un ﬂ |Hnurs ﬂ |'\-‘alueAdded ﬂ
E joh;
HprEssEn NonValue Added
|1 Transfer
LET
W Fleport Statistics Dther

] | Cancel | Help ‘

)JJ\&AAMJ)L@UABLAAJ\BJBM

&}.’\J\PB.JQU&A
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Type

Action Delay Type Units Allocation Expression Report Statistics
1 Process 1 Standard j Delay Exprezsion Hourz Value Added 1 I
Standard
Submodel
8 paill ) g 3380

Type Allocation
1 Process 1 Standard Delay j Expression Hours WValue Added 1 =
Delay
Seize Delay
Seize Delay Release
Delay Release

(J..ya:!:dla‘_g) J;m\tyj\ﬁﬁdﬁ\_\

Type

Standard

Delay Type

Allocation

Expression

Report Statistics

Expression LI

Value Added

e

Normal
Triangular
Uniform
Expreszion

el ) ga 32303
Ondll i s

1 Standard

Type

Delay Type
Exprez=zion

Expression

Report Statistics|

Type
Standard

Expresszion

Transfer
Wait

-

Allocation

Report Statistics

WValue Added

Cin gl

2 5 Module Identifiersas sl Ca yza g2

Ban sl g3 e ey SN
dallea 3as gl Jala (glatall dass Ay
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EX
NOR
TRIA( Min , Mode , Max }
UNIF{ Min , Max )
ERLA[ ExpoMean , k)
BETA( Beta , Alpha )

GAMM( Beta | Algha )

~|

‘;S{\S ua:i\.a.a;j‘ 3:35\.’1 M}

< gllaal)
Namea!

Typeg »



o g (Bhaiall S o)) 2253 Standard'dssls"
Ao gy (o g Aallaal) Bas g Jaba 3320
Submodel' = A 73" (pae ¢l sa)
el JS5 oy 8 g (3laial) Ol 22y
Ga e sl Jadiy B Al 5 o b zdsal b
LGhiall Clas g
Bas sl Jaly Saatie Al Aslleall &
G 4dl Al 235 Delay " aals"
Hasal" 3 5l ellae) 5 dlaall s
o g 3 50 ) 2 Seize Delay' )3l
aa 3y sall &y S5 AL G o e g
Seize " i ,Al )" | AT ¢ 5 die
hr Ciss 3 ) 50 Of a3 Delay Release
DAL o sall i g o Al dilesy aiy
3 3, sall () i Delay Releasde) i
M 5 Al s 4y il Jac)
S Ladie Jagd guday a1 g 3 ) sall
Mgl g sl
3as gl o2 e iy (Al CplSH A Y1 Ao
S S (58 Ladie aadi 5 aaaall 3 sall
A el Gl laty (5 A Bas 5 eSS
AL a1 S e pasi
235 g sl s Lasie Ml A
M= A
s 2 5e Ao sana b 20 sall dany g
055 Ladie aa2inay S Aadlaal aadiud
Zisai g sl o Larie 5 Al o) jaY)

M= A
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AU Allee 2aai 48y 5l o sl g
Expression" _w2i" 5 Constant'<ud"
"k Gl ) gl Ll Bas) g dad liag

" 264" 5 Uniform " skwis" 5 Normal
pllaa Bae ~ U3 Triangular

DAl el el cilas

Jaal) 48l g Janll (40 ) (anadd 48K 2aad
T o ytiad () (S Janll 5 LS
"idlae e ded" sl Value Added'dilae
sl Transfer"J&s)" si Non-value Added
Other"<lld je" ol Wait ")
Faalial) 458l ol (o guw Alialal) 43l
Aglaadl 5 (oSN

@JJ—\”&M‘M\ A.\A;_\SPSMS\ FRIES
LIEAVA(LL Ji ”LSJ‘ AL

Moxmh ay ) sill Jaus giall ayaal alall Al
Jlsiall sl ey jualal "ol dag
.n“:-]* " @JJ‘M

&5l (6l Al ppaa aledl) ASla

.n “*]* " }i "ijl.m:m"

2l (5 lanll Gl jasy) apanl el dila
" i "

-'4'.55 1 HJ';EH U“‘J‘ iy -

lany) CGla sleall CailS 1) Lagd 2asy

Delay Type_alill ¢ s

Units <las

Allocation (ax<asdl

Minimum 4 il

Valueiasd

Maximumeg i

Std Devis bl <l j23Y)

Expression =i

Report Statisticgsbas] i & acl

Process Module — Resources Diafe=!) 82 51 3 ) sl )l 5o 338U
:al 2 ) gal) 3380 JS& iy Seize Delay Releasgaia) die
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Marmne:

Type:

Service Station

LI I Standard

— Loaic

Action:

Pricrity:

Seize Delay Releaze

| |Medium(2]

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

Edit_. |

Delete |
Delay Type: HTES Allocation:
ITrianguIar ﬂ IH::uurs ﬂ I"v"alue Added ﬂ
irirnLarm: Walue [Most Likely]: b aximuini:
|5 |1 [15
¥ Feport Statistics

QK | Cancel | Help

r )l sall ) ga 33U jedai Add... e Jaualld o) sall ¢ 53 Adlia) Cangs

Resources

Resource Mame:

Cluantity:

Resource 1

7] L

o]

Cancel Help

Ao gana a3 )se JLEA] ) (pme 3 ) 90 223
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.Resource Set)! s

AS 5 5 4Slaa) o sllaall 3 sall ad
Mt g sl ()5S Ladie adh aadiy
lisa] s Lgie (Al 53 )) 50 A sann an
058 Lo L axdioy M3 0" i i/
.Set"ie seaa" & gill
:\LwdAjiJJMMJQ‘:JJJ‘jAMJJQ
LS5 /5 eShsa) s I 5 Ba3sa

3l gall 2o (paat dasl) o2d (Cile ganallg
ke LS 53 i/ 5 LgShusa) s S 5 5 jliaall
Sl de ganall 318 2ae g 3 ) gall Aaid
/et C gus

& Aaliadl 2 sall (p Hlia) 48y 5k
LAY S g Cyclical " s Ae sana
omlial elaacY) G sy 50 Sy

Ll sde JLAAY) i s Random'' 2 sde”
" md) a3 elae ) o

zle gme J4 HL) &b Preferred Order

"adsa gac 13 5 SEN 5 )

Jiy) zlsy HLEY) 13a 5 Specific Member
3B 88 Al g) Attribute Value"dda dad"
Save "dda (A Jlaa A A

(e sae (sl wasil (Attribute Field

i daw SIM G gl Ao gaadl)

22e JA" 5 Largest Remaining Capacity

a3 Smallest Number Budy s
Ledie Jadd 204105 § 3aaate las 13 3 ) gl

Mo saaa" ¢ sl ()5S
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8 Y 8 ) Laial dardtaall ddiall o) Save Attributeiia (>
dacall o3 i aa) ) eliac V) de sena
DAY 3ae 18 da) g e diud o) (Say
a3238Y  Specific Member'asa guac”
13) Maasa gac HLAAY) B2c B S5 Ladie
dadl) e At s e Jaliall e
A de ganall sliac) (e sl (e B22all
i gas (S (8 Aim 2083 A1 13) 48 i
DAYl N e sanall gome & )

de gana A Index Number'alisy! 28 )" Set Indexic ganall i
0555 Lanie Jadh a0 5y sllaall ¢liac Y
2 1) Maasa gac! oA HLEAY) Bacld
Al o e Al asl e aladl)
o (L) o8 ) guac Lﬁi 8 =3 322l
4S5 s (53] e sanall

:» Data Modules=Ulull Clas 5 (e (fias 5 285 8 gas
Resour ce M odule 3 gad) 8aa g

=

) Z\As...a‘_f shudl jeday Lde Jazial) die ¢ Resource L“QU\S\ JE el

Hame Type | Capa{:ityr| Busy / Hou r| Idle ! Hou r| Per Use| State Set Hame| Failures| Report Statistics
Server Fixed Capacity 1 0.0 0.0 0.0 0rows [+

Double-click here to add a new row.

Jid g Aal) de sana pusf 5 aladiin JSAalSi g de) 8 a5 (g ) Ban 5l allacd] ie 3 ) gall
_Q\cl-aa;‘\ c«U::.c;\_g JJ}A\

Queue Module _gdal) 3aa 9
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=

Sl jelayy Queve I JSA Ll

Name Type | Shared | Report 5tatistics|
1 Service Station.Queue First In Firzt Out r vl
2 File.Queue First In First Out r

Double-click here to add a new row.

el sl \5)})}3\.}:3\ ?Lﬁ)ﬁﬂ}(‘w\@ﬁ‘#‘ LJ,)),;IS?MJ}\LH\BJ;J)
Service (2 sda 2 o Galud) Ja) L“;L;Y leban] Jain Ja g &l yidia
.File.Queues Station.Queue

SIMAN 4&ds Process M odule dsles 8aa

el dila
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;
Zigadll Cila
;  Model statements for module: Process 1
0% ASSIGN: Process 1.Numberin=Pro cess
1.Numberin + 1:
Process 1.WIP=Process
1.WIP+1;
2% DELAY: Triangular(.5,1,1.5),, VA,
49% ASSIGN: Process 1.NumberOut=Pr ocess

1.NumberOut + 1:
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Process 1.WIP=Process
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5 Adame dexd gl (5 iy silday siailyg s () (il ) J sea e lld g Sl JAal) ) shas

Adaill (e 5 paly

I
: \_ 2 e o 5 o . Customers l
Customers Arrive T

-\\Customers Leave

LA\J\S Createuab; d.ma_u Liad
Name |Entity Type| Type | ‘I.I’alue| Units | Entities per Arri\ral| Max Arri\rals| First Creation
Custome Customer :Handom (Expo) 3 Minutez 1 Infinite: |IJ.E|

Procesgs=) sa 534U

Process
Marne: Type:
|Eush:umers Semice j |Standard j
Logic
Actian: Pricrity:
Seize Delay Releaze ﬂ |Meu:|ium[2] j
Rezources:

Rezource, Server, 1 Add...

Edit

i

Delete

Delay Tope: |Iriks: Allocation:

Marmal j |Minutes j |N|:|n-"v“alue Added j
Walue [Mean]: Std Dew:
5 [

[v Report Statistics

Ok | Cancel | Help |

" o ali- Al Action ¢ »Y! Standardes 5 Customers Servicklesd) au)

: Resources_) sal Medium(2) 2 s aus sia Priority 4la8Y) Seize Delay Release
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Resources

Type:

I FRezource

Rezource Mame:

[

Cluantity:

IServer

o]

[=] L

Cancel |

Help |

3352l 5 1 Ls QuantityleinS Serversaa s Resource Name s<ll sl ") 50" & il

il i) 5 5 Ja giag Liank & 5 9« Delay Typesalid) g 53 U il dleall Gl 2 33800

Miliae e ded" Ganadill s @il el Glas ) | g e
il dsdial al &) 3380 (e il slaall (uii L& () apais

Process - Baszic Process

Name

Type

Action

Resources

Priority

1 Customer

Standard

Seize Delay Release

Medium(2} 1 rows |

Units

Delay Type

Allocation

Value| 5td Dev| Report Statistics

Narmal Minutes

Non-Value Added

=

Queve e haall lede Joass Al il ghall by 330 ) laus

[ueue - Basic Process

Name

Type

Shared |Report Statistics

1

[Cu=tomers Service. Queue

Firzt In Firzt Out

r =3

Double-click here to add a new row.

Y5l Jay oa" Type L sithll ¢ 5 Lld Cawal Customer Service Queussithall au) LY

Al y8Y) sty <K 53 i)l 48 FIFO sl First In First Out"Y sl z &

=

Resource L Jaxually Lgle Juant il 5 3l pal) iy 3385 ) lass

Rezource - Basic Process

Name

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

Server2,) sall Nameas) &) A ein sa 58 LS QN raia il (430 5 Land (3LullS
Busy/Hourde Lully dlee 434lS5 | Capacity4izw s Fixed Capacity'dil dxu" Typede s
a8l 485 0.0 Per Usexs! sll aladind 45dl<s (0,0 |dle/Hourde bl 42 4 485 0.0
Al i)

AS aiall o s ) e (o Cpal 3 sadll 6] ) U8

Claleall 3385 8 Entity 453 o Jarazai aailly 5 pa 2t 5 Gl ) sea ek S

e g 5 el 3 gee (e ApulisY)

Entity Type| Initial Picture
1 Customer
Double-click

Holding Cost ! Hour] Initial VA Cost|
0.0 0.0
rowy.

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 P

. Picture ManJa_ 3, sa U5 Injtial Picture<ss blaw3ll 8380 (e (zladU Wl ja)

s P Resources sisl Ao Jaxaally @lld 5 adlall Jiai S jatia a g ) A8l (Say LS
b gl s 53U el Toolbars.. a5 View kil duw )l Al (e Walay) ¢Sa
-‘»\S);.\.A\ e}m)j\ Q\}Ji aald )@J:ﬂa 5 )liAe S5 ?j ¢l Animate

© % [ of i Fr aubp H

JJ\}J\ o) 334l M l_) Resourcé\.'uﬁ,gi L;r_ Jaaall die
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|dentifier: || ﬂ Current Librany:
d:h. workers. plb
State: | j P
Add Add A
Idle ‘
Copy Copy
Delete ‘ .Busy Delete ‘ é
.Ina-::tive 2 el &
.Failed Hew ﬂ
Open...
Save.. ' w
Size Factar: |1 [ AutoScale
[ Seize frea
0K, | Cancel | Help |
. o W |
M Caniall ans Sl RS gou 338 (o o5 08T ¢ 1A puia s s
JG rad 25 | e Jaxiaig ||'H__|
| dentifier: |Sewer j Current Library:
dh. Sworkers. plb
State: |I|:|Ie j F
fdd Add ~
I_H__|Idle ﬂ
Copy
Delete | .Bus_-,l ﬂ
.Inactive Ig_l
.Failed E
A
Size Factar; |1 [ Auto Scale
[ Seize Area
0k, | Cancel | Help ‘

8 @) Jiag 138 5 Idle a5l Stategs s Servera,) sall [dentifier (e U yial Ll LaaY

e il JSE AL & 685 Busy d sudie guia gl Jially & all auia
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| dentifier: |Sewer j Current Library:
d:h . workers. plb

State: |Bus_l,l ﬂ
add Add ~
Idle
Copy Copy
Delete Busy Delete

Inactive

Failed ®

| kdl

|:%
po-3 ¥\ &L

Size Factor:

Help |

L agerdivi (1 WY Default ol Y g sll 8 0 AY) Gaea sl i
+ el JSI may g3 ) sall 0 gy 83U 8135 OK &3 Seize Areas Auto Scale)liss
IS s oL LakS Lana (S a5 ) g yeliih il ISl 8 Jaieo

Customers Arrive\“

Senvice '\\
: 0.

.j

|
CUSE R I~ — = qustomers Leave

0
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Run Setup

Speed ]
Project Parameters

Project Title:

Fun Control ] Repaorts
Replication Parameters

Analyst Name:

|Seu:u:unu:| Example { Create - Process - Dispose )

|Dr. A. Bamy

Statistics Collection

3
|
l

Project Parameters

Mumber of Replications:

[ Costing v Queues [ Transporters
[v Enrtities [ Processes [ Conveyors
[+ Resources
oK | Cancel | Ay | Hep |
Run Setup ['5__(|
Speed ] Fun Cantrol ] Reports ]

Replication Parameters

Initialize Between Replications

|1 [v Statistics [v System
Warm-up Period: Time Units:
0.0 ||".'1inl_rtes j
Replication Length: Time Units:
100 ||".'1inl_rtes j
Hours Per Day: Base Time Units:
|E~| |Hu:uurs j
Teminating Condition:
|

oK | cancel | sy | Hep |

BSlaall (5 a3 o5 il i ol ellaal an oY 4l 2238 g (e Taaally 23 50l (00 (38
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. . . . . ®. . . . . . Lind bbind blhnd bl
o - Customers

Service

Customers Leave

Customers Arri\?el
10

)

= Second Example
) Entity
=) Time
(= NVA Time:
- Customer
(=) Other Time
- Customer
=) Total Time
- Customer
=) Transfer Time
- Customer
[=- VA Time ﬂSecund Example (
- Customer
(=) Wait Time Reglications: 1 Time Uris
- Customer System Summary

Category Overview

[=) Other
= Number In System
Customer Nurber Out
= Number Out
Customer
=W
Customer

=) Queue
=) Time
= Waiting Time
Customers Service.Queue
=) Other
= Number Waiting
- Customers Service, Queue

[ Resource
- Usage
[ Number Busy
- Server
[ Number Scheduled
- Server
=) Number Times Used
- Server
(=) Scheduled Utilization
- Server
=) Utilization
- Server

Mogel Fliename: MooerT

Sl g Asl s ) b s el
o585 S 5 BSal) gy (il e Ls A8l Sl 5 23 gl Clipusn il yommy Cuad (o gas
u:\\.i).“ JJ:J Lf)‘)Sﬂ‘ C)JAS\ e.m) U:\AJN‘J O..g)d\.i.a.“ uf\\.i).“ JJ:J Q\JJ&:J @‘)\:\S\ ;\.Lc:)’
A8 il o gl Al (pa cpllall LY 33ad a5 Fadl) LT
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© %% [ of M Fr aubp H

DEC
27

e bl e Ll ) ga 3280 jelas a e bl

M\J\Pﬁﬁbﬁ m LAQML}

?"}Sﬂ\ J‘PB.JQL'\)G_ES

Expression:

|Eu$tnmer$ Arrive. MurnberJut j {.

Farmat:

|xxxx j Area...
3 Border...

[ Transparent

Alignment Fant...

" Left f*" Right

(] | Cancel | Help |

L\A.u:ﬁ\ 53803 %) )...\.\a:m J\:\i.'i \.g_'mj

Variable

Expreszion:

Cuzstomers se. MurmberOut
Finizh Service. MumberQut
Service Station. Mumberln
Service Station.MumberOut

J Border...

[ Transparent

Alignment Font...

" Left {* Right

(] | Cancel | Help |

o sl A8 (e A Slo i 3 pute (o pad Ay
NS e D2oA L-2-A- By =@~
U smaill Jlao) 338l jelui
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Text String

Teut:

Customers Arrivel

Ok I Cancel | Font... | Help |
Dedad i) § 1 ) 8 Juiai 5+ 5l e gramnd OK aiaai 3l yall il 45€ aay

i

Tanaiad ans 1l G llaal) bl Ja Taiiai (5)_S3 ) Ly il

pitr

i sllaall L) Jas
Qw\ XYY d\;d) Ax CJ}A.\S\ O é&\ JE

Histogram of Mumber of Customers Served  plat of MNumber of Customer I

0.000 —  60.000

Customers Arri\?e\
14
. Lustomers Finish.
, Customers Armive

Servce Station | —————— & Finish Service
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SIMAN 4ils JUial)

& ) dila

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 ("Exclud e"):
Service

Station.NumberOut,CLEAR(Statistics), CATEGORY ("Exclu de"):
Customers

Arrive.NumberOut,CLEAR(Statistics), CATEGORY ("Exclud e"):
Finish

Service.NumberOut,CLEAR(Statistics), CATEGORY ("Exclu de";

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(1),,,COST(0.0,0.0,0.0), CATEGORY(Res
),, AUTOSTATS(Yes,,);

REPLICATE,
10,,MinutesToBaseTime(480),Yes,Yes,,,,24,Hours,No,N

ENTITIES:
Customer,Picture.Man,0.0,0.0,0.0,0.0,0.0,0.0,AUTOST

S,);

: Model statements for module: Create 1

2% CREATE,
1,MinutesToBaseTime(0.0),Customer:

MinutesToBaseTime(DISC(0.125,1,0.25,2,0.375,3,0.5,4
5,0.75,6,0.875,7,1.0,8))::NEXT(3$);

3% ASSIGN: Customers
Arrive.NumberOut=Customers Arrive.NumberOut + 1:NEX

205
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ATS(Ye

4l dile

,0.625

T(0%);



;  Model statements for module: Process 1
0% ASSIGN: Service
Station.NumberIn=Service Station.Numberin + 1:
Service Station.WIP=Se rvice
Station.WIP+1;
9% QUEUE, Service Station.Queue;
8% SEIZE, 2,VA:
Server,1:NEXT(7%);

7$ 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,1;

54% ASSIGN: Service

Station.NumberOut=Service Station.NumberOut + 1:
Service Station.WIP=Se rvice
Station.WIP-1:NEXT(1$);

;  Model statements for module: Dispose 1

1% ASSIGN: Finish
Service.NumberOut=Finish Service.NumberOut + 1;
57% DISPOSE: Yes;

:3 Jha
aldail) & sl g 50 e )8 3As) LY 0 s Cam Gilad) 23 saill ) shai (i g
AU Sl L ) AN Bas 5 13 sty oyl e g Jlaia) sl A f ddaal leg
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Decide M odule I &) 84 g

Trug

J\J‘éﬂ)ﬂ\}(ﬁuv ) ol JlAl Laaaal oa jaa s (#4) aal) g Jae sas 5l 33¢d

B
bl U gl Wlla ¢ 58 JS 2ie @l )l ALLAY(ME)M\
e lalaie) )8 3aY @l s sae Jadip il b )8l llee (e oSai 3aa ) 02
e 75% 1Jia) S8l Jlaia) e sl (Ruad Ay (80 g 53 IS 1Y) i) STl da i
:ie) re ad ol (A 5Y) i) i ai e Ja g il adiad of Sy (Uad 25% ¢
w5 SN g g3 gl (i syl 2l
Oiaob s Jlaia) Gy sl L) caaaall g 58 058 Laie )l Bas g (30 (i e 22 s
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zae e dlia (sSeud bag 18 5l N-way Chancellia) (5 kb 330 2oy Lexic "False
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Decide

M ame:

Type:

|Eu:ump|ete

Percent True [0-100];

e

ﬂ |2-wa_l,l by Chance j

Decide
M amne: Type:
|Decide 1 j |2-wa_l,l by Chance ﬂ

Percent True [0-100]):

|50

L«
o

::_-'-II.'.IIaIrI t|lrl Chanhce
2-way by Condition
M-way by Chance
M -way by Condition

& g J\ );S\ 33803 &e
Name | Type Percent True|
1 Decide 1 |2--.-.-a',r by Chance j 50
2-way by Condition
N-way by Chance
N-way by Condition
EE=Z,

;

‘.
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SIMAN 44l Decide Module 2 8aa

iy il cala
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;

z 3 gail) ila

: Model statements for module: Decide 1

0$ BRANCH, 1
With,50/100,1%,Yes:
Else,23,Yes;

1$ ASSIGN: Decide 1.NumberOut

True=Decide 1.NumberOut True + 1;

2% ASSIGN: Decide 1.NumberOut

False=Decide 1.NumberOut False + 1;

AV kit il jal s adaal GENS 48 Jary 20D Jae Sl G s Jlal) 128 b
A J g sl e (e o Cns Al pide I3 Jad) ) N deay Aty s el Jusiy
@A @all ladd el B g AL e 25% A3Ball G (L) 4 ey ol 4 58

1 s obine Gl jad) 5 (383 3 Jas gy (orida a0 555 40 (0580 (e (A @l o gy el
AR5 D (5 e al ja) 5 (382 5 das iy (oxada (e 3 Al g8y (il Juall (s i
3ol el 5 AUl 13a 3lSlas o sllall

73 sl
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Customers Arrive}%-

Hair Cut Only?

Hair Cut

Customer Finish

Hair Cut and

Shampoo

Gl hlada jsh @ Createu=l s> 338l

Create
M ame: Entity Type:
|Eustamer$ Aive ﬂ |Eustnmer j
Time Between Arrivals
Type: Walue: [Iritz;
|Handum [Expa) j |4 |Minutes j

Entities per Arrival: b ax Arrivals: First Creation:
1 |Irfirite 0.0
(] | Cancel | Help |
i) dssia sk ‘_g Create_= ¢ 3380
Name |Entity Type Type |‘.|'a|ue| Units |Entities per Arrival MaxArrivaIs|FirstCre~ation|
Custome  Customer  Random (Expo) 4 Minutez |1| Infinite 0.0

Cluay) hbhia jsh Lg Decideu=l s> 338l

Decide
M arne: Type:
|Hair Cut Only? j |2-wa}l by Chance j
Percent True [0-100]:
25 =l =

Cancel Help

.
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)ﬁﬂ\ Aadin lea L“ﬁ Decideu=! && 334l

Hame | Type | Percent True|

1 Hair Cut 2-way by Chance 5 -

c_ﬂ:u.u‘}l\ hhia J}.Lg BV )a..ﬂ\ aaal Procesgsal & 3344

Process
Mame: Type:
|Hair Cut ﬂ |Stanu:|ard ﬂ
Logic
Action: Fricrity:
Seize Delay Release j |Medium[2] j
Resources:

Reszource. Hair Cut Server, 1 Add...

Edit...

Delete

g

Delay Tope: ITES Allocation:

Marmal

[v Report Statistics

ﬂ |Minutes ﬂ |N|:|n-"v"alue.~’-'-.du:led ﬂ

Walue [Mean): Std Dew:
E I

kK | Cancel | Help |

MM\&MJJ}A\)\PBMD

Resources

Fesource Mame: Cluantity:

Hair Cut Server j |'I

(] | Cancel | Help

il dndia jslay dasd 23l A8VA] Procesg ) s 338U
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Name Type Action Priority |Resources
Hair Cut Standard Seize Delay Releaze Mediumi2}

Hair Cut and Sh Standard Seize Delay Releaze Mediumi2})

Delay Type Units Allocation Value| 5td Dev| Report Statistics

Mormal Minutes MWon-Value Added [
Normal Winutes Walue Added 5 2 =

Gyl lalade sk 2l 48Ma 5 Jusl Process)) s 338U

Process
Marne: Type:
|Hair Cut and Shampoo j |Stanu:|ard j
Logic
Actian: Pricrity:
Seize Delay Release ﬂ |Medium[2] ﬂ
Rezources:
Rezource, Shampoo, 1 Add...

Edi...

Delete

g

Delay Tope: [riitz; Allocation:

Mormal j |Minutes j |"v‘alue Added j
Walue [Mean): Std Dey:
B |2

[v Report Statistics

(] 4 | Cancel | Help |

uwy‘LLMJ)LM\Z@JAJMJJ)A\J\PBMD

Resources
Type:
| Resource j
Fesource Mame: (uantity:
|Sham|:u:u:u ﬂ |'I

(] | Cancel Help
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ol dsdia jshay e dl) A 5 Juual s jedl) 43NS Procesg il s3 ) s 3280

Type Action Priority
1 Hair Cut Standard Seize Delay Releaze Mediumi2} 1 rows
P Hair Cut and Sh Standard Seize Delay Releaze Mediumi2} 1 rows

Delay Type Units Allocation Value| 5td Dev| Report Statistics
Normal Minutes Non-“Value Added 3 1 =3
Normal Minutes Value Added 5 2 =

.WO#AA\JQJ;S@LLAJ)H\ Jaa ‘;L;‘)(

Disposesaibas ) sa 3l 5 ) pal

Dispose

M ame:

IEustDmer Finizh ;I

W Fecord Entity Statistics

(] I Cancel | Help |

Ll bl 3as ¢ 3380

Entity - B azic Pr

Entity Type| Initial Picture | Holding Cost | Hour
1 Customer Piu:ture.h'lan [ 0.0
Double-click here to add a new

Initial VA Cost| Initial NVA Cost
0.0 0.0

Initial Waiting Cost|Initial Tran Cost| Initial Other Cost| Report Statistics
0.0 0.0 0.0

=]

J:\.:\}L;ﬂ C'_l\_r\:u.“ 3aa g J‘P 5381

[lueus - Basic Pro

Name Type Shared |Report Statistics|
1 Hair Cut.Queue First In Firzt Out - |$
2 Hair Cut and Shampoo.Queue Firgt In Firzt Out - ﬁ.f

Double-click here to add a new row.
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Hame Type | Capacit{.rl Busy ! Hour| Idle / Hour| Per Use| StateSet Hamel Failures| Report Statisticsl
1 Hair Cut Server v | Fixed Capacity 1 0.0 0.0 0.0 0rows | [+
2 Shampoo Fixed Capacity 1 0.0 0.0 0.0 ODrows | [+

Double-click here to add a new row.

Murnber of Custorners Arrive

43

A

Customers Arri\_f} _

Murnber of Customers Hair Cuf & Shampoo

" Mumber of Customers Hair Cut

Cila gan Hl| oamy Canal

MNurmber of Customets Finished.

C Haircut ) —m——

Customer Finish

Hair Cutand
- Shampoa

A el o gas ) Al (e _f (s0eY) (A8l () 3e) Level 881 J5La Lial Lia JaaY

% e i ET b E

Jsadis o] late Gl

25l
zasall SeaisSladl ol ja) Jd )yl
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Run Setup r>__<|
l

Speed ] Run Cortrol ] Reports
Project Parameters Replication Parameters

Number of Replications: Initialize Between Replications

W Statistics v System
Wam-up Period: Time Units:

0.0 |I"-'1inLrtes j
Replication Length: Time Units:

|200 |I"-'1inLrtes j
Hours Per Day: Baze Time Units:

|E‘ | Hours j

Teminating Condition:

ok | Cancel | | Help |

F5 e bacaly slSlaall (5 ai & F4 e harcally 23 gaill (e (38a
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)

= Other A

=) Number In
Customer
=I-Number Qut
Customer
= WIP
Customer
=l Process
=-Time
=} NVA Time
Hair Cut
=I- Total Time
Hair Cut
Hair Cut and Shampoo
= VA Time
Hair Cut and Shampoo
=1 Wait Time
Hair Cut
Hair Cut and Shampoo
= Accumulated Time
=I- Accum NVA Time
Hair Cut
=1 Accum VA Time
Hair Cut and Shampoo
=I- Accum Wait Time
Hair Cut
Hair Cut and Shampoo
E- Other
= Number In
Hair Cut
Hair Cut and Shampoo
=1 Number Out
Hair Cut
Hair Cut and Shampoo
=l Queue
= Time
=} Waiting Time
Hair Cut and Shampoo.Q
Hair Cut.Queus
E- Other
=} Number Waiting
Hair Cut and Shampoo.Q
Hair Cut.Queue
= Resource
=) Usage
=} Number Busy
Hair Cut Server
Shampoo
=I-Number Scheduled
Hair Cut Server
Shampoo
=1 Number Times Used
Hair Cut Server
Shampoo
= Scheduled Utilization
Hair Cut Server
Shampoo
=I- Utilization
Hair Cut Server
Shampoo

PROJECT,

311-44AM Category Overview April 15, 2004
|Barber Shop I
Replications: 1 Time Units:  Hours
|Resource l
Usage
/ull\lzahun Wi Wamum
H Average Half Width Value Value
Hair Cut Server 0.1470 (Insufficient) 0.00 1.0000
Shampoo 0.7318 (Insufficient) 0.00 1.0000
08
07
08
¥ 05
o 04
= 03
0z
o
: [
% %,
2,

Model Filename: Modeld

Page 14 of 14

MBS Alad Jawt JSEN b Al ndeall g dadon 14 (e (S 8l

"Barber Shop","Dr. A.
Barry",,,No,Yes,Yes,Yes,No,No,Yes;

VARIABLES: Hair Cut Only?.NumberOut
False,CLEAR(Statistics),CATEGORY ("Exclude"):

Hair

Agslaall oY) unlie & Al 5y Sl xdead 1 el

SIMAN 4als JUial)
4l ile

Cut.WIP,CLEAR(System),CATEGORY ("Exclude-Exclude"):
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Customers
Arrive.NumberOut,CLEAR(Statistics), CATEGORY ("Exclud

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("Exclud
Customer
Finish.NumberOut,CLEAR(Statistics), CATEGORY ("Exclud
Hair Cut and
Shampoo.NumberOut,CLEAR(Statistics), CATEGORY ("Exclu
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 ("Exclud
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(1),,,COST(0.0,0.0,0.0), CATEGORY(Re
s),,AUTOSTATS(Yes,,):

Hair Cut
Server,Capacity(1),,,COST(0.0,0.0,0.0), CATEGORY(Res
),,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(,
Time","Process","Hair Cut"):

Hair Cut.WaitTimePerEntity,, DATABASE(
Time","Process","Hair Cut"):

Hair Cut and
Shampoo.WaitTimePerEntity,, DATABASE(,"Wait
""Process","

Hair Cut and
Shampoo.TotalTimePerEntity,, DATABASE(,"Total

,"Process",

Time Hair Cut and Shampoo"):

Time Hair Cut and Shampoo");
OUTPUTS:  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
Shampoo Accum VA Time,DATABASE(,"Accum VA
Time","Process",

"Hair Cut and Shampoo"):

Hair Cut.WaitTime,,Hair Cut Accum Wai
Time,DATABASE(,"Accum Wait Time","Process","Hair Cu
Hair Cut and Shampoo.Numberin,,Hair C
Shampoo Number In,DATABASE(,"Number In","Process",

"Hair Cut and Shampoo"):

Hair Cut and Shampoo.NumberOut,,Hair
and Shampoo Number Out,DATABASE(,"Number Out","Proc

"Hair Cut and Shampoo"):

Hair Cut.NumberOut,,Hair Cut Number
Out,DATABASE(,"Number Out","Process","Hair Cut"):

Hair Cut and Shampoo.WaitTime,,Hair C
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,AUTOST

S,);

: Model statements for module: Create 1

4% CREATE,
1,MinutesToBaseTime(0.0),Customer:MinutesToBaseTime
4)):NEXT(5%);

5% ASSIGN: Customers
Arrive.NumberOut=Customers Arrive.NumberOut + 1:NEX

: Model statements for module: Decide 1

0% BRANCH, 1
With,25/100,8%,Yes:
Else,9%,Yes;

8% ASSIGN: Hair Cut Only?.NumberO

True=Hair Cut Only?.NumberOut True + 1:NEXT(1$);

9% ASSIGN: Hair Cut Only?.NumberO
False=Hair Cut Only?.NumberOut False + 1:NEXT(2$);
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: Model statements for module: Process 1
1% ASSIGN: Hair Cut.Numberin=Hair
Cut.Numberin + 1:

Hair Cut.WIP=Hair Cut.

39% STACK, 1:Save:NEXT(13$);
13% QUEUE, Hair Cut.Queue;
123 SEIZE, 2,NVA:

Hair Cut Server,1:NEXT

11% DELAY:

MinutesToBaseTime(Normal(3,1)),,NVA:NEXT(54%);

54% ASSIGN: Hair Cut.WaitTime=Hair
Cut.WaitTime + Diff.WaitTime;

18% TALLY: Hair
Cut.WaitTimePerEntity,Diff. WaitTime,1;

20% TALLY: Hair
Cut.TotalTimePerEntity,Diff.StartTime, 1;

44% ASSIGN: Hair Cut.NVATime=Hair
Cut.NVATime + Diff. NVATime;

45% TALLY: Hair
Cut.NVATimePerEntity,Diff. NVATime,1;

10% RELEASE: Hair Cut Server,1;

59% STACK, 1:Destroy:NEXT(58%);
58% ASSIGN: Hair Cut.NumberOut=Hai

Cut.NumberOut + 1:
Hair Cut.WIP=Hair Cut.
L:NEXT(39);
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;  Model statements for module: Dispose 1

3% ASSIGN: Customer
Finish.NumberOut=Customer Finish.NumberOut + 1;
61% DISPOSE: Yes:;

: Model statements for module: Process 2

2% ASSIGN: Hair Cut and

Shampoo.Numberin=Hair Cut and Shampoo.Numberin + 1:
Hair Cut and

Shampoo.WIP=Hair Cut and Shampoo.WIP+1;

91% STACK, 1:Save:NEXT(65%);

65% QUEUE, Hair Cut and Shampoo.Q

64% SEIZE, 2,VA:

Shampoo,1:NEXT(63$);

63% DELAY:
MinutesToBaseTime(Normal(5,2)),,VA:NEXT(106%);

106$ ASSIGN: Hair Cut and
Shampoo.WaitTime=Hair Cut and Shampoo.WaitTime +
Diff. WaitTime;

70% TALLY: Hair Cut and
Shampoo.WaitTimePerEntity,Diff. WaitTime,1;
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72% TALLY: Hair Cut and
Shampoo.TotalTimePerEntity, Diff. StartTime, 1;

96% ASSIGN: Hair Cut and

Shampoo.VATime=Hair Cut and Shampoo.VATime + Diff.V

97% TALLY: Hair Cut and

Shampoo.VATimePerEntity,Diff. VATime, 1,

62% RELEASE: Shampoo,1;

111% STACK, 1:Destroy:NEXT(110$);

110% ASSIGN: Hair Cut and

Shampoo.NumberOut=Hair Cut and Shampoo.NumberOut +
Hair Cut and

Shampoo.WIP=Hair Cut and Shampoo.WIP-1:NEXT(3%);
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Azzighments:

Ok | Cancel

U

e

Add...
Edi...

Delete

Help |

Assignmentszlaliv) ) g 3380

Assignments
Type:
|"v"arial:|le j
ariable M ame: Mew Walue:
Wariable 1 ~| 1l

]

Cancel Help
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Assignments

Type:

|"v"arial:|le j

Mew YWalue:

Attribute
Entity Type |‘I
Entity Picture

Other lTl Cancel | Help |

M\MJ}L&UA:\LAQ\EMD

Hame | Assignmerrts|

1 Aszsign 1 0 rows

Q\J\_\u?\j J\);j\ 32808

Assignments

Double-click here to add a new row.

| #

Hame
1 Azs=ign 1

EE

RN

(S

sl < sthall

JSG e jedaigsas sl Cay il a5 ) Namep!
Bas )

L

Ladic L;Lu:\u Lﬁi‘} )ﬁ\ ji .Jth.u“ SRENE Assignmenpumj
Baa gl (AlS dayy
")yt &}J\ JPute Lﬁb]\ Alwy) g5 Typeg

das Jie alai <l yiaie Jail () (Sas Other
BSlaall oL} (ga) sl 2 5al

e baaa dad 4l diuiu (gA) il ol Variable Name yiall au
Ledie Jadd addiiy g 3aa gl A J 50
Mol e Sl O sS
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50 e Ll dicies 31 S diat o
Ledie Jadd aadind g sas sl) A J 50 die

Mda e gl (S

A A die 4] A (g3 sl KN &

g 5" & sl S Ladie Jadd adding 5 3aa )
Entity Type"s\S

Al i Al g suaall "GIS S s ¢ 5

055 Ladie L addti g as oIl 4l pia die

NS ! g sl

4] dinies (5215 aldd) Uil yiie ot
P g 3aa Il CAISD J A0 die Baaa dad
Nl et g sl 5S) Lexie

e dld e o il ol dacall sy dagd

& sl 058 Ladie axdingV Uil & yiie

‘HO:AS 3)}.\4" ji "0315 &}'1"

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

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

REPLICATE, 1,,Yes,Yes,,,,24,Hours,No,No;

; Model statements for module: Assign 1

0% ASSIGN;
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Cilialall day jual) aglailly o sy g jale anaal cplale e Jomy AL Slana ol 44 )5
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Fast Repair # Out

— Give Priority Low

88y ] (g lbme il yad) 5 (318 6 o siay anh g se
1Y) Guaia an sl Alal) Sla

Which Warker (True)

Which Worker?

Marmal Repair}: .

Fast Repair }: :
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— Skilled

ive Priority HighSe-

Mormal Repair # Qut

i ol . .
Skiled Worker # Repair

S

- Finished Repair ’
 V— | -

-

Fast Repair # Qut

Give Priority Low B




Skilled

Mot Skilled

" Non Skilled Worker # Repair "

. Normal Repair # Out .

0

Finished Repair

0

Fast Repair # Qut

i 5l i g 8 Galantl) S5 8 e

Cteateaibas 328l
Hame Entity Type Type Value|

1 Normal Rep Truck Random (Expo} 10
2 Fa=t Repair “Van Random (Expo} 15

Units Entities per Arrival| Max Arrivals| First Creation
Minutes 1 Infinite 0.0
Minutes 1 Infinite 0.0

Assign uaibas 338U
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0
L Type Attribute Name| New Value
< 1 Hribute + [ Priority 2
Double-click here to add a new row.
Name
1 Give Priority Low |1 ows!
2 Giwe Priority High 1 rows

Assignments

Type Attribute Hame
1 tricute + |l Priority 1
Double-click here to add a new row.

zgigh - Basic Pro

Name
1 Give Priority Low
z Give Priority High

lalial) ¢ 5l e g 55 JS) ddiall g 5 cavn Aol Liaiad Lia JaaY

|1 row=|

Decideaibai 338l
[Decide - Basic Pra
Name Type If Attribute Name| I= |Value
1 Which Worker? 2-way by Condition Attribute Priority == 1

el Jaladl ) (Laalill) cplSh) Jus i S A LadY) ddia aladiiuly Cudld Decidesas s
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Procesgu<ibai 3L

Name Type Action Priority
1 Skilled Standard Seize Delay Releaze Mediumi2}
2 Mot Skilled Standard Seize Delay Releaze Mediumi2}

Type

Resource Name| Quantity

1 Resource -

Skilled Worker 1

Double-click here to add a new row.

istics
Normal Minutes Value Added 1 =
1rows | Normal Minutes Value Added 1 =
Resources
Type Resource Hame |Quantity
1 Rezource || Mot Skilled Worker 1
Double-click here to add a new row.
listics

1 rows| fMormal

‘Minutes

‘Walue Added
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(= TV Repair
= Entity
| Tme
| [ Other
= Queue
| Time
. [ Other
= Resource
= Usage
-Number Busy
Number Scheduled
~Number Times Used
-Scheduled Utiization
Utiization

PROJECT,

Byl

12:02:28AM

Category Overview

April 15, 2004

\TV Repair

Replications: 1

Time Units:  Hours

\Resource I
Usage
“Utilization WMinimum Maximum
Average Half Width Value Value
Mot Skilled Waorker 0.6954 (Insufficient) 0.00 1.0000
Skilled Worker 0.2412 (Insufficient) 0.00 1.0000
[
06
05
H 04
E] 03
02
01
0
%, ¥
“, y
A

Model Filename: Model2

"WorkShop","Dr. A.

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

ATTRIBUTES: Periority;

VARIABLES: Which Worker?.NumberOut

Page 9 of 9

2l A Il & i sy

True,CLEAR(Statistics), CATEGORY ("Exclude™):

Skilled.NumberIn,CLEAR(Statistics), CATEGORY ("Exclud
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Not
Skilled.Numberin,CLEAR(Statistics), CATEGORY ("Exclud
Normal
Repair.NumberOut, CLEAR(Statistics), CATEGORY ("Exclud

Skilled.NumberOut,CLEAR(Statistics), CATEGORY ("Exclu
Not
Skilled.NumberOut,CLEAR(Statistics), CATEGORY ("Exclu
Not
Skilled.WIP,CLEAR(System),CATEGORY ("Exclude-Exclude
Finished
Repair.NumberOut, CLEAR(Statistics), CATEGORY ("Exclud
Which Worker?.NumberOut
False,CLEAR(Statistics),CATEGORY ("Exclude"):
Fast
Repair.NumberOut,CLEAR(Statistics), CATEGORY ("Exclud

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(1),,,COST(0.0,0.0,0.0), CATEGORY(Res
),,AUTOSTATS(Yes,,):

Not Skilled
Worker,Capacity(1),,,COST(0.0,0.0,0.0), CATEGORY(Res
),,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(Y

Truck,Picture.Truck,0.0,0.0,0.0,0.0,0.0,0.0,AUTOSTA
o)

: Model statements for module: Create 1
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6% CREATE,

1,MinutesToBaseTime(0.0), Truck:MinutesToBaseTime(EX PO(10)
):NEXT(79%);

7% ASSIGN: Normal

Repair.NumberOut=Normal Repair.NumberOut + 1:NEXT(0 $);

; Model statements for module: Assign 1

0% ASSIGN: Priority=2:NEXT(2%);

: Model statements for module: Decide 1

2% BRANCH, 1
If,Priority==1,10%,Yes
Else,11$,Yes;
10$ ASSIGN: Which Worker?.NumberOu t

True=Which Worker?.NumberOut True + 1:NEXT(3%);

11% ASSIGN: Which Worker?.NumberOu t
False=Which Worker?.NumberOut False + 1:NEXT(4%);

: Model statements for module: Process 1
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3% ASSIGN:
Skilled.Numberin=Skilled.Numberin + 1:

Skilled.WIP=Skilled.WI P+1;
15% QUEUE, Skilled.Queue;
14% SEIZE, 2,VA:

Skilled Worker,1:NEXT( 13%);
13% DELAY:
MinutesToBaseTime(Normal(5,1)),,VA;
12% RELEASE: Skilled Worker,1;
60% ASSIGN:
Skilled.NumberOut=Skilled.NumberOut + 1:

Skilled.WIP=Skilled.WI P-
1:NEXT(5%);

;  Model statements for module: Dispose 1

5% ASSIGN: Finished
Repair.NumberOut=Finished Repair.NumberOut + 1;
63% DISPOSE: Yes:;

;  Model statements for module: Process 2
4% ASSIGN: Not Skilled.NumberIn=N ot
Skilled.Numberin + 1:
Not Skilled.WIP=Not
Skilled. WIP+1;
673 QUEUE, Not Skilled.Queue;
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66% SEIZE, 2, VA:
Not Skilled
Worker,1:NEXT(65$);

65% DELAY:
MinutesToBaseTime(Normal(6,1)),,VA,;
64% RELEASE: Not Skilled Worker,1;

112% ASSIGN: Not Skilled.NumberOut=
Skilled.NumberOut + 1:

Not Skilled.WIP=Not
Skilled.WIP-1:NEXT(5%);

: Model statements for module: Create 2

115% CREATE,
1,MinutesToBaseTime(0.0),Van:MinutesToBaseTime(EXPO
NEXT(116%$);

116$ ASSIGN: Fast Repair.NumberOut=
Repair.NumberOut + 1:NEXT(13$);

; Model statements for module: Assign 2

1$ ASSIGN: Priority=1:NEXT(2%);
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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 Criterjopaiall jladl ) sall 3380

M ame: Type:

|Eatch 1 ﬂ |F'ermanent j
Batch Size: Save Criterian:

2 |Last j
Fule: First

|.f3.n_lrl Entity ﬂ glr-lnrguct

x|

Cancel | Help |

sac Ll )\};j\ 33808
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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 E ntity LI
M—I Cancel | Help

)JJ\:\AAMJ)L&UAS&A;.‘\BJ&L}

z}ﬂ\)\}aiﬁucn

Batch - Basic Pr
Hame Type Batch Size| Save Criterion Rule
1 Batch 1 |Permanent v |2 Last Any Entity

Temporary

Laaall )lzu.n )‘P 328l

Batch - Bazic Pr
Name Type Batch Size| Save Criterion Rule
1 Batch 1 Permanent 2 Last LI Any Entity
First
3um
Product

sac all )\};.“ 33808
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Batch - Bazic P
Name Type Batch Size| Save Criterion Rule
1 Batch 1 :Permanent 2 Last Any Entity L”
Any Entity
Sy
YO < ikl
JSG o jedaigsas gll iy el a5 o Namep-!
Jsaa gl
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ey e ganall e (4SSl 44 )k
JPREV B

" pas ol Aaalall S o e 4dS daai
axa’ Jl 33l Ca s Any Entity "sas
e Lo 3t g dealdl) sl e " 3
axa'" s o 323 By Attribute "idally"
L qﬂ\ P eu;.m danlal) <Y JS " s
e i

G L JS e cany Sl dal) au
Ladic addiud g Lgad &l i () Laa o jadiu
"aaall" saclall o o5

Save Criteriopaéall juxa

Rulesac\d

Attribute Nametiall au

SIMAN 43l Batch Module aj> 33a g

PROJECT, "Unnamed Project”,"Dr. A.
Barry",,,No,Yes,Yes,Yes,No,No,No;

VARIABLES: Batch

4l dile

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

QUEUES: Batch 1.Queue,FIFO, AUTOSTATS(Yes,,);

REPLICATE, 1,,Yes,Yes,,,,24,Hours,No,No;

: Model statements for module: Batch 1

0% QUEUE, Batch 1.Queue;
1% GROUP, ,Permanent:2,Last:NEXT
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2% ASSIGN: Batch 1.NumberOut=Batc h
1.NumberOut + 1;

Separate M odule J«aé 33a 9

Separate 1

Crriginal

U Elplicata
b A paiuall uills = Al G5 laase gy dda¥) fuill (s jaa s Jana el
s ol Jawl ladae
a3 S Jaadl 5f IS (e e Bae ) a3l IS il La) addi o) (S Bas gll o328
Ol aa b die AUl genall A 315 oSS (apads sel B aei LS il lga s
JSiy Al Sl @l ai g Aplial) il aa jiad g 4ie palail) &5y o jall @l Jiadl)
e slaal) aaall (8 IS G die A jall A Lgrgend 4o a3 (53 a1 s 2l
Ban gl alay L) I o LS Bas 5l (e Alls ) 5 alae oy sl
paliaal) Cilaladiny)

Agla e da e (Baalina Jid dleadie il Jls ) -
sl Lo Jeny (S Ledins a3 laia) Joal Sl ) -
Jale Cmes Gilatiiad) (e de gene Jial -

‘¥l hde ol al gal) 330

Separate
M arne: Type:
|Separate 1 j |Du|:u|iu:ate Original j
Percent Cost to Duplicates [0-100): # of Duplicates:
|50 31

Ok | Cancel Help
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Jea¥) g die g il ) ga JS3 B A

& sill ) sa 534
Separate
M ame: Type:
|Separate 1 ﬂ |Duplicate Original j
P b Cost to Duplicates (0-100);
ercent Cost to Duplicates (0-100F 51 Fuisting Batch
|50 % [i

(] | Cancel Help
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hﬁ&aﬁﬁb@&;ﬂ\)\ﬁﬁdﬁb

M ame: Type:
ISeparate 1 ;I I Split Exigting Batch ;I
kember Attributes:

I Fetain Original Entity WValues

Retain Original E ntity ¥ alues
T ake All Representative Values
T ake Specific Representative Walues

]

0k I Cancel | Help |

Separate - Basic Pro

M‘MJJL@UA\)AJ\BMD
g sl Jlsa 32U ) sl aa

Hame

Type

Cost to Duplicates|# of Duplicates

1 Separate 1

Duplicate Criginal

Duplicate Original LI 30 1

Split Exizting Batch

Separate - Basic Pro
Hame Type Member Attributes
1 Separate 1 :Split Existing Batch Retain Original Entity Values ﬂ

Retain Original Entity Values
Take All Reprezentative Values
Take Specific Representative Values

Cha )
G o jedaigsas sl oy il aia g )
Bas gl
") e Aedal) il Juad 45y Hh

(e Adae 22e Zuwd o g Duplicate Original
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"33 g sall Ao al) and | LY i)

& AS Juat o4 Lia ¢ Split Existing Batch
A Masat Ban gl Adau 5y Camen A JSU
Al ey
Aa LAl eaall A&l (IS (e 5 AAIST daas
JoullY) 48K (e A€ a0 agsll oda
Lol 038 5 (100-0 01) Saa) (SISH
O B La s Al gel) G s sl g 5 8
Ledie Lot Jantinsiy Lal) SU (a5 4
."d@“)!‘ é.u.'a” &}ﬂ\ O}S:'
Bas sl il Al g Aaslal) LIS aae
L Jerios | L) Al ) ALyl
Mdeal) s ¢ il G S Larie
G Dldia o ali) 488 G 48 )k
sda ALY ikl Y de ganall Jiadll
Laladll clacall (e 6 (o) 2 sa3 <l LAY

Entity. Type, Entity.Picture)

Entity.Station, Entity.Sequence,
( Entity.HoldCostRate, and Entity.Jobstep

A28 5 ardiuealls 8 paall ciliall J
Mranall Lajall and ¢ il () o) Ladie
calS )y Jiadd) (ASY Cliia 5f diia an
Ay 5 A jal) 8 Alal) Sl saie
“Take & " sanll Claa" (5 Ladie Ladd

Specific Representative Value”
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Percent Cost el 44183 4

Duplicates

# of Duplicategg-all 22

Member Attributess<azll Cilda

Attribute Nameiaall aus

SIMAN 42l Separate Module J«a 33a g

4l dile



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%$);

2% ASSIGN: Separate 1.NumberOut
Orig=Separate 1.NumberOut Orig + 1,
3% ASSIGN: Separate 1.NumberOut

Dup=Separate 1.NumberOut Dup + 1;
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23 5l

To Jedda —
. ; .
18
—||. ToaDammam §|——|| Arrival Terminal 1 Dispose 1 .
: _—( 180

To Jedda Arrive

—
|

ary

. Which Flight? |

To Dammam Arri

S

U -

. 2 -

To Madina Arrive

— To Madina —

o

3 -

1

zena gill Al g
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To Jedda Arrive\'.—
4} .

To Dammam Arrivese—

To Madina Arrive\'.—
4} .

— To Jedda

Which Flight? To Dammam

Entity. Type==feJedds Pazz
Entity. Type==fFcEammam Passinger . D .
Entity. Type==To Msd|na Passingsr

To Madina
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Arrival Terminal

Dispose 1

Create p=ibas

Entity Type

Type

To Jedda Arrive

To Jedda Pa Random (Expo} T

To Dammam Arrive

To Dammam Random (Expo) 1]

To Madina Arrive

To Madina P Random (Expo} 3

Units Entities per Arrival| Max Arrivals| First Creation

Minutes 1 Infinite 0.0

Minutes 1 Infinite 0.0

Minutes 1 Infinite 0.0

Batchu<=ibas
Batch - Bazic Proc
Name Type Batch Size| Save Criterion| Rule Attribute Hame

1 Fly To Temporary 10 Last By Attribute Entity Type

(5l 4x) 10 52 Batch Sizéke yall aaa Temporaryse Type ajall ¢ 55 of La¥
(daéall) saclall 5 oy (2SI ,) IS Last JAT s Save Criteriorfue jall Jads jlxa

Entity. Type Sl & 58 s Attribute Nameiiall aul 5 By Attribute 44l Rule

Decide - Bazic Proc

} Conditions

Decide=ibas

If Attribute Name

Entity Type

Entity Type ~ [Attribute 1 To Jedda Passinger

Entity Type Attribute 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?

N-way by Condition

Procesgalbias
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lazic Process

Name Type Action Priority
1 To Damma  :Standard Seize Delay Release Medium(2})
2 To Madina Standard Seize Delay Release Medium(2})
3 To Jedda Standard Seize Delay Releaze KMedium(2}
Resources| Delay Type Units Allocation Minimum| Maximum| Report Statistics
1 rows | Uniform Hours Non-Value Added 0.9 1.1 =
1 rows | Uniform Hours Non-Value Added 1.15 1.25 =
1 rows | Uniform Hours Non-Value Added 19 22 =

3 ) gl ailad ) 4

Type Resource Hame| Quantity
1 Resource + | Flight Two 1
Double-click here to add a new row.

rt Statistics
Uniform Hours Non-Value Added 0.9 1.1 =2
1 rows | Uniform Hours Non-Value Added 1.15 1.25 =2
1 rows | Uniform Hours Non-Value Added 19 22 =2
R 0
Type Resource Name| Quantity
1 Rezource * [ Flight Three 1

Double-click here to add a new row.

Report Statistics

Uniform Hours Hon-Value Added 1.15 1.25 F
1rows | Uniform Hours Hon-Value Added 19 22 =2
Resources ]

Resource Name

Resource + [ Flight One 1
Double-click here to add a new row.

|1 row=| fUniform ‘Hours ‘Mon-Value Added 1.9 22 =
Separates=) s>
Name Type Member Attributes
1 Arrival Terminal Split Existing Batch + | Retain Original Entity Values

slacY) dia s Split Existing Batchsa sa sall e jall Juad 58 Type Juadll ¢ 55 Lia LaaY
.Retain Original Entity Valuedlay! cilulsll o8 e ¢l5Y) s Member Attribute

.Disposeual sa | Al
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Dizpoze - Basic Pro

Name Record Entity Statistics

1 Dizpose 1 o
e
PPl
=} Private Air
=] ut;me 2-39-0TAM Category Overview April 16, 2004
Other
I Queue
Time = =
Other |Private Air |
[=I-Resource
=] Usage .
Nurber Busy Replications: 1 Time Units:  Hours
Mumber Scheduled
Number Times Used |R35°urce I
Scheduled Utilization
Utilization
Usage
/utmzanon Winimum Waximum
H 7 Average Half Width Value Value
Flight One 09184 ({Insufficient) 0.00 1.0000
Flight Three 0.8207 (Insufficient) 0.00 1.0000
Flight Two 0.8548 ({Insufficient) 0.00 1.0000
1
(1]
¥ 06
2
o 0.4
0z
o
%, %, %,{)
% % Y
Model Filename: C:\Documents and Settings\amb\Desktop\OR543\PrivateAir Page " of 11

) Al ClUall o iy e
SIMAN 4als JUial)
4 il dila

PROJECT, "Private

Air","amb",,,No,Yes,Yes,Yes,No,No,No;

VARIABLES: To

Madina.NumberOut,CLEAR(Statistics), CATEGORY ("Exclud e"):
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("Exclud
To
Jedda.Numberin,CLEAR(Statistics), CATEGORY ("Exclude”
To Dammam
Arrive.NumberOut,CLEAR(Statistics), CATEGORY("Exclud
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 ("Exclud
To
Jedda.WIP,CLEAR(System),CATEGORY ("Exclude-Exclude™)
To
Dammam.NumberOut, CLEAR(Statistics), CATEGORY ("Exclud
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(1),,,COST(0.0,0.0,0.0), CATEGORY(Reso
L, AUTOSTATS(Yes,,):

Flight

One,Capacity(1),,,COST(0.0,0.0,0.0),CATEGORY (Resour
AUTOSTATS(Yes,,):

Flight

Two,Capacity(1),,,COST(0.0,0.0,0.0),CATEGORY (Resour
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,AUTOS TATS(Y
es,,):

To Madina
Passinger,Picture.Man,0.0,0.0,0.0,0.0,0.0,0.0,AUTOS TATS(Y
es,,):

To Jedda
Passinger,Picture.Man,0.0,0.0,0.0,0.0,0.0,0.0,AUTOS TATS(Y
es,,);

Zigall) cila

: Model statements for module: Create 1

7$ CREATE, 1,MinutesToBaseTime(0. 0),To
Jedda Passinger:MinutesToBaseTime(EXPO(7)):NEXT(8%) ;

8% ASSIGN: To Jedda Arrive.Number Out=To
Jedda Arrive.NumberOut + 1:NEXT(0$);

;. Model statements for module: Batch 1
0% QUEUE, Fly To.Queue;

11% GROUP,

Entity. Type, Temporary:10,Last:NEXT(12%);

12% ASSIGN: Fly To.NumberOut=Fly
To.NumberOut + 1:NEXT(3%);
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: Model statements for module: Decide 1

3% BRANCH, 1

If,Entity. Type==To Jed da
Passinger,63$,Yes:

If, Entity. Type==To Dam mam
Passinger,43,Yes:

If, Entity. Type==To Mad ina
Passinger,53,Yes:

Else,23,Yes;

;  Model statements for module: Dispose 1

2% ASSIGN: Dispose 1.NumberOut=Di spose
1.NumberOut + 1;
15% DISPOSE: Yes;

: Model statements for module: Process 4

6% ASSIGN: To Jedda.NumberIn=To
Jedda.Numberin + 1:
To Jedda.WIP=To Jedda. WIP+1;
19% 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

1$ SPLIT::NEXT(67%);

67% ASSIGN: Arrival Terminal.Numbe rOut
Orig=Arrival Terminal.NumberOut Orig + 1:NEXT(2$);

;  Model statements for module: Process 2
4% ASSIGN: To Dammam.Numberin=To
Dammam.Numberin + 1:
To Dammam.WIP=To
Dammam.WIP+1;
73% QUEUE, To Dammam.Queue;
72% SEIZE, 2,NVA:
Flight Two,1:NEXT(71%) ;

71% DELAY: Uniform(0.9,1.1),,NVA;
70% RELEASE: Flight Two,1;
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118% ASSIGN: To Dammam.NumberOut=To
Dammam.NumberQOut + 1:

To Dammam.WIP=To Damma
L:INEXT(1$);

: Model statements for module: Process 3
5% ASSIGN: To Madina.Numberin=To
Madina.Numberin + 1;

To Madina.WIP=To

Madina.WIP+1;
1243 QUEUE, To Madina.Queue;
123% SEIZE, 2,NVA:

Flight Three,1:NEXT(12

122% DELAY: Uniform(1.15,1.25),,NV
121% RELEASE: Flight Three,1;
169% ASSIGN: To Madina.NumberOut=To
Madina.NumberOut + 1:

To Madina.WIP=To Madin
1:NEXT(1%);

: Model statements for module: Create 4

172% CREATE, 1,MinutesToBaseTime(0.

Dammam Passinger:MinutesToBaseTime(EXPO(6)):NEXT(17
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173% ASSIGN: To Dammam
Arrive.NumberOut=To Dammam Arrive.NumberOut + 1:NEX

: Model statements for module: Create 5

176% CREATE, 1,MinutesToBaseTime(0.
Madina Passinger:MinutesToBaseTime(EXPO(8)):NEXT(17

177% ASSIGN: To Madina
Arrive.NumberOut=To Madina Arrive.NumberOut + 1:NEX
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Record

M ame:

Type:

|Heu:u:m:| 1
Attibute Mame:

ﬂ | Time Interval ﬂ

ttribute 1
Tally Mame:

ﬂ [ Record into Set

|Heu:u:m:| 1

Cancel | Help |
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Mame: Type:
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Record 1 j
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Name | Type

‘l.l’alue| Record into Set| Counter Name

1 Record 1 |C.uunt ﬂ

Entity Statistics
Time Interval
Time Between
Expression
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Schedule Module s g5 83a 5

é\ﬂ\ sl jeday g Schedule JSE) L

| Name | Type | Time Units | Durations |

Double-click here to add a new row.
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=

c).ku} Set JS..;'J\AJ}

| Hame | Type | Members |
Double-click here to add a new row.
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i il sl
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Variable Module s#ia 83 g

=

Wyl g Variable JSEN Lel g

Hame |Ftows|Cqumns Clear Option| Initial Values| Report Statistics
1 All Forms Syatem 0 rows ™
Double-click here to add a new row.

Calida & as i o) (Says 4 5Y) 4aid 5 Variable Dimensionsial) sbal oy 5
Lﬁi&edili\o‘ OSan g (il Bas g Jia) Led ad aliny Aay (V1A Bas 5 Jia) cilas gl
leilalasiin)

Acle JS A& calatidl 2ae -

g il ol e ada) aes Al B8 5 -

Algus Lﬁ CU..J\ E\)ﬂ\ -

SIMAN 4y Juaud Bas g
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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

0% COUNT: Record 1,1;
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Casein o ol i ariins 55 shiall Gllead) Clas g (i i Coga

Delay 1 -

Studies
SJJM\ Slaland)

Flowchart Modules by ahia Cilas

Delay Module il 8aa -1
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el Al peas 2
AT ) aie J85-3

by hhia ) 8 ailiadll 320

t ame: Allocation:

|Dela_l,l 2 ﬂ |Elther j
Delay Time: [tz

|E|.E| ﬂ |H|:|urs j

lTl Cancel | Help |

Allocation sl ) sa 58 ({

M ame: Allocation:

|Delay2 ﬂ |Elther j
Biclem Time: Walue Added

|EE'” " Non/alue Added

na

Delay Time _salill i 5 ) sa 3280 (o
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M ame: Allocation:
IDeIa_I,I 2 LI IEIther LI
Drelay Time: [TES
Iﬁ LI IH::uurs ;I
ExPO[ Mean | -
NORM Mear , StdDev ) ~|Cancel | Hep |
TRIA[ Min |, Mode |, kax ]

= LIMIF[ Mir . bax ]

ERLA[ Expokean . k]

BETA4[ Beta , &lpha )

GAbb[ Beta . Alpha )

OHMIG [ 1 %) v

M ame:

Allacation:
IDeIa_l,l 2 LI IDther ;I
Drelay Time: [Iritz;

IU.U ;I Huours ;I

Seconds
Minutes

{ Days

)JJ\&AAMJ)L@UASLA;.“BMD

Delay - Advanced Pr

Hame Allocation Delay Time Units
1 Delay 2 Other 0.0

Hours hd

Allocation Gl ) sa 334 (|

Name Allocation Delay Time
1 Delay2  |Other ~|[00

Units
Hourz

Value Added
Non-\alue Added
Tranzfer

Wait

Delay Time_yalill iy ) s 3380 (o
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Delay - Advanced Process

EXPO{ Mean )

NORKM({ Mean , StdDev )
TRIAL Min |, Mode | Max )
UNIF{ Min , Max }

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

(i

W

Units Gl Glas g ) s 3380 (2

Unit

1 Delay 2 Other

0.0

its
Hourz ;I

DELAY:

Dropoff 2 .
Criginal
(.
Members

0.0,,Other,;

Seconds
Minutez
Hours

SIMAN 4aly 3aa glf

Dropoff Module (& /4)) bliu) 8aa g
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M ame: [luarntity:

|Drapoff 3 ~|
Starting Rank: Member Attributes:
|1 |Take All Representative Values ﬂ

(] 4 | Cancel ‘ Help |

guanll Clia |l a 5380

M amne: [uiantity:

|Drapoff 3 ~|

Starting Rank: tember Attributes:

|1 |Take &ll Reprezentative Yalues j
Fietain Original Entity ' alues

T ake All Feprezentative Values
T ake Specific Representative YW aluesy

QK | Cancel ‘ Help |

M\MJ}L&MM\BMD
M‘QMJ\PEMDLAJJJQ_LL\}

Name |Quantity| Starting Rank| Member Attributes

Dropoff 3 1 1 |Ta ke All Reprezentative Values ﬂ

Retain Original Entity Valuez

Take All Representative Values
Take Specific Representative Values

SIMAN 43 3aa gl

DROPOFF, 1,1,
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Hold Module (2e) élbua) 32 4
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lTl Cancel | Help |
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Mame: Type:

[Held 2 | |waitforSignal =]

Wait for Value: Sean far Candition
[ Infirite Hold

Queue Type:

I [lueue LI

Queue Name:

IH:::I::I 2.[ueue LI

Marne: Type:

[Hold 2 | |waifor Signal ¥

it Fior W alue: Limnit;

I |

[lueue Type:
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Set
Internal
Attribute
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18] T Tancel | Help |

)ﬁd\m)}k‘;ﬁu&w\ﬁdﬂh
&J.:J\PBJBL}LAJJQ_LL\}

H|:|||:| - .I'-I'I.Ij'-.-'.fll"ll::Elj F'n:
Name Type Wait for Value| Limit| Queue Type | Queue Hame
1 Hold 2 |Wait for Signal |1 Queue Hold 2.Queue

Wait for Signal
Scan for Condition

Infinite Hold
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Name Type Wait for ‘u’alue| Limit| Queue Type | Queue Hame
1 Hold 2 Wait for Signal 1 |t1ueue j Hold 2.Queue

Expression

SIMAN 43l 33a ol

QUEUE, Hold 1.Queue;
WAIT-: 1,

Match Module (3idal 3aa

Match 1
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M amne:

Mumber ta b atch:

[Match 2

Type:

ERE [

|.-'1'm_l,I Entities

Cancel | Help |

Number of Match@Uaill sac ) ga 338U

M ame: Mumber ta Match:

Match 2 RARE |
Type: 3
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Cancel ‘ Help |
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Marmne: Mumber ta Match:
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&}\M J‘P 33808
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Match |Humber to Match| Type
I Matcn2 2 | Any Entties
Elﬂsed on Attribute
SIMAN 43l 33a ol
0% QUEUE, Match
1.Queuel:DETACH,
3% QUEUE, Match
1.Queue2:DETACH,
MATCH: 0%:
3%;
Pickup M odule S} 3aa g
Pickup 1 -
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Cancel | Help |
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Name |Quantity| Queue Name| Starting Rank
1 Pickup 2 1 Queue 1 1

SIMAN 43 3aa gl

PICKUP: Queue 1,1,1;

ReadWrite M odule 45UiS § 55) 8 3aa 9

ReadWrite 1 |~
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ReadWrite
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Delete
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Attribute Mame:

Entity. HoldCostR ate bel | Help
Entity.JobStep

E ntity. Picture
Entity. Sequence
Entity. Station
Entity. Type
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g5 Dl 33U Jleha) aa

Name Type Aszignments
1 ReadWrite 2 Read from Keyboard LI 0rows

Read from Keyboard
Read from File
Write to Screen

Write to File
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Assignments

_ |Tvee]

Double-click here to add a new row.

Feadwrite - Advanced Proc

Name Type
1 ReadWrite 2 Read from Keyboard

Cale (a8l i ) g 3380

Assignments

 [rwee

Double-click here to add a new row.

Hame Type Arena File Name
1 ReadWrite 2 Read from File File 1

Overriding File Format|

[0 rows|
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Resources

Type:

| Rezource
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E wpression
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REMOVE: 1,Queue 1;
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Seize 1
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(& b5 A8 e b)) (Adiue 302

i) Blaie s 3 peibondl 3

Mame: Allocation: Pricirity:
|Seize 2 j |Dther j |Medium[2] j
Resources:
Add...
Edit...
Delete
Queue Type: Queue Mame:
|Dueue j |Seize 2. 0ueue j

0k | Cancel | Help |
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uﬁ:ﬂ‘ J‘P 33808

Mame: Allocatiaon: Priority:
|5eize 2 | |Other | [Medium(2) -]
Resources: Y alue Added

<End of ligts

[ueue Type:

Mon-alue Added

[lueue Mame;

| [ueue

ﬂ |Seize 2 Nueue

Pricirity:

M armne: Allocatian:
|Seize 2 ﬂ |Elther bl
Resources:

<End of ligt:

[ueue Type:

[lueue Mame:

| [ueue

ﬂ |Seize 2 Queue
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Resources

Fesource Mame:

&3@) J‘ BCS 33808

Cuantity:

Rezource 1

Resource State;

[ |

Cancel | Help |

Resources

g 5 Addla) )l g 3340

Type:

| Rezource

Set
Attribute
Ewpression

=l
Cluantity:
1

Rezource State:

[
0K |

Cancel Help
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J}.}U::S\&)JJ\PBMD

M armne: Allozation: Pricrity:
Seize 2 | | Dther | |Medium(2) |
Resources:

Add...

Queue Type: [ueue Mame:
Illueue j |Seize 2.Queue
(] I Cancel | Help |
Internal
Attribute
E mpression

)JJ\&AA.\AJ)L‘;UASLAA.“'&ML\
uﬂaﬂ.“ UASL.A; 3383 JLG_L:J &

Seize - Advanced Pro

Name Allocation Priority |Resources| Queue Type | Queue Name
1 Seize 2 Other ;l Mediumi2} 0 rows | Queue Seize 2. Queue
Value Added
Non-\Value Added
Tranzfer

Wait

Other

J)‘}AM )‘P 338l

Resources

Priority
1 Seize 2 Other MediumiZ)
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J}JLH\&}JJ\PS.ML}

Name Allocation Priority |Ftesour{:es| Queue Type | Queue Name |
1 Seize 2 Other KMedium(2} 0 rows |Clueue ﬂ Seize 2. Queue

Attribute
Exprezsion

SIMAN 4als 3aa 5l

QUEUE, Seize 1.Queue;
SEIZE, 2,0Other;
DELAY: 0.0,,VA;

Search M odule Gsaq 33a g

Search 1 -
Found

L

Not Found
By () ple e dad ol (ASI A5 aad et ) e sena 5l st 3 Cadl asi
P PP EC PR ICORUIENE S
ol A Aeadn) ol e Gl -]
2Bl e (pxa g 55 e Ao sana (& Cadl 2
(omad A Gl 3 5all 358 e alaie) SIS Lelany cilleall (ha gl 085 -3
byl Bt gk b pailiadl) 530
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Search

M ame:

ISearch 2 ;I
Type: Hueue Mame:

ISearch a lueue LI IE!ueue 1 ;I
Starting Y alue: Ending ' alue:

Search Condition;

MOTE: If search condition iz true, J iz zet to rank of first entity found

Ok I Cancel | Help |

Search
M ame:
ISearch 2 LI
Type: Hueue Mame:
Search a Queue j |E!ueue 1 LI

Search a Batch E nding * alue:

Search Condition;

MOTE: If search condition iz true, J iz zet to rank of first entity found

(] I Cancel | Help |

)ﬁ\.\!\ Q\AAMJ)L‘;UABLA;.“'&ML\

Z}ﬂ\)\ﬁ'&hﬁ\j@

Search - Advanced Process

Type LT 5Tt Starting Value | Ending Value | Search Condition

1 Search 2 Search a Queue ;I Queue 1

Search a Batch
Search an Expression

SIMAN 4als 3aa oY)

0% SEARCH, Queue 1;
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1% BRANCH, 1:
If,J<>0,2%,Yes:
Else,3%,Yes;

2% DELAY: 0.0,,VA:;
3% DELAY: 0.0,,VA:;
Signal M odule 5 L&Y 3aa g
Signal 1 g

il g ksl Wailt Module st sas 5 J<Us L) dad Ol b a s
el 2t (e g 2asall LESH (e 220 ) 3l 2354l 3 (BlOCKS
(a3 sl Joaty ladie (i) b ablii vie ) Talail (s -]

ke Aadad platy IS all ey S Jalad sl 2
i) hhde ) gk (ailiadd) 3340

Signal Yalue: Lirnit;

[ |
(] 4 | Cancel | Help |

ﬂu&;&m‘)jk&ualmﬂ\ﬁjﬁh

Name | Signal Value| Limit
1 Signal 2 1

SIMAN 43 33a ol

SIGNAL: 1;
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Store Module (s 333 84 g

Store 1 J

& Lo Jandl JOla CUASITAS e ) saa (i jad a2iin il LS () ja (M S Gy
Al s ALl 5 S e lilan) aen G DY (5 A0 Slaa

lee Baay jai Ak (e AS e a2 e -]

Al Jada L se a2

(Gl hbie sk G pailadl) 53

M ame: Type:

|Sture 2 j |Stu:urage ﬂ
Storage Mame:

|Sturage 1 j

Ok | Cancel | Help |
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M arne: Type:

|Stu:ure 2 ﬂ | Storage ﬂ

Storage Mame:

Set
|Stu:urage 1 ﬂ Attribute

E wpregsion

(] | Cancel | Help |

)JJ\&AAMJ)L@UABLA;J\BML}

Name | Type Storage Hame|
1 Store2  {Storage v||Storage 1

Expression

SIMAN 43 33a ol

STORE: Storage 1;

Unstore Module 9334 7z A 84a g

Unstore 1 -

Claladin) (p€e aly ) jae san gl MR (e alid O B () 3 (00 IS 71 AL & 6
G5yl
k_il:\.u\.l\g‘ Llia J}Lﬂ ua:\l.maj\ 3380

M ame: Type:

|L|nst|:|re 2 j | Drefault j

(] 4 | Cancel | Help |

& sill ) sa 534
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Unstore

Mame:
|L|nstu:ure 2
ok ]
sl dsdia jsha 8 ailiadl) 33
Hame | Type
1 Unstore 2 ||:|Efﬂurt j
Aftribute
Expression
SIMAN 4als 3aa gl)
UNSTORE;
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5 shaiall cililul) cilaa g

Advanced Set Module 3 shiall cle gaaall 3aa g

=

Advanced Set
Cle sans 515 Storage Sety )aall Cle sane s Queue Setg! shll Cile gana 23y
(% Groupie sese (i 23 Setde sanall 5 Cile sanall 338 cliaci Lo i el 1S (5 3
Cle sene Set Indextie sans e 5 il auly codind Al y Al jualial)
3 sall xa Jalaty (2 & gl (e B g Lﬁi ) Seizeclwl saa gl Jala Ca g2t o (Kl ghall
O AT Calaa g 8 Ca et o (S ¢ Ja) e e Material Handling Type Module
.Unstore(ss 33« z )3l s Store

Expression Module s 33a g

=

Expression
sl A puladl)l ediid s Ld Al adll g Expressionsystad <o st sas ll oda g

S Sy . Cpame ) 3ay I3 Arrays ChstaS il Ciy et (S Ledleul aladiuly
Clay )55 5say slansd g Aadall slac Y5 Aapall slac ) (e CaS) 5 alasiuly el

< Jie) dglaie cililas g () 85 (%5 + i) dbua llee 5 (NORM(10,2) Jie) dsibias)
o omaill e Sy AT et B e aladin) (Say G paie g Glda s ((GT.

Add aladi)
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Failure Module J&é 3aa g

=

Failure
A 1) a8 Laa Ll oSa (IS (L il dal) asnia ol Aol dpalal o 5 sall
File Module <ila 33a

=

File:
238 5 ReadWritebas sl ddausl o A Cala aladin) 3y Ledie 13 sa g0 (58 o s
GAY) Gl al sa s S 5 J g sl 48l s oA Calall an) 237 52 )
StateSet Module A 4s gana 333 g

=

StateSet
A1d sy Adasi o 0585 O Sy Y5 3 ) sall (e dae gl 3y 50 VLS daal aadiuy
de gana oo dind Ll Glleal) L8 Resourceas s .2 sall 3aas <Yy o Autostate

Statistic Module suaa) 3aa g

=

Statistic
Bl el aand S dgdlia) cilibaa] paail a0ty

Storage M odule (s 335 84 g

=

Storage

e i saa 5 (sl Lld Al ) (S 0 Al 50 e pnad Com g

:Advanced M odules 4asiial) cilaa )

@ s SIMAN 4] Sl 5 daiall A s Sl 238) (5 A) Slas s Arenagl e 225
Advanced Transfer Moduldgiiall JEiY) Glas g Jia (Arenacd 330 & jaall
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<> Advanced Transfer
Enter Leave PickStation Route Station Access Convey Exit
Start Stop Activate Allocate Free Halt Mawve Request
Transport Sequence Conveyor Segment Transporter Distance
(SIMAN Aal Gl S (e ) Blocks <) g8l chlas 4
O Blocks
| ]Access Jactivate Jallocate Calter [] Assign [JEBeaqin
_1Elock [Jeranch [JCapture Close ] Combine [JConvey
[ 1Copy [JCount [Create CDelay [JDetect [ Dispase
|_1Cropoff [JDuplicate [JEl=e [CJElself ] Endrf [ Endwhile
|_]Event [JExit [JFind3 CFree JGroup [JHalt
[ 1If JiIndude [JInsert [IMatch CIMave [JFickq
|1 Pickup [JPreempt [JProceed [ QPick I Queus [JRead
[ _1Release [JRelinguish JRemove [JReguest [JRoute [15can
|_15earch [J5eize [J5elect [ signal [ 5plit [ 5tadk:
| ]Start [Jstation [Jstop Cstaore drally JTrace
|1 Transport [JUnblock [JUnstore vea CJwWait I While
] wirite dzZap
(SIMAN 4] U Sa (4 ) Elements pabiall Cilas g
<> Elements
[ _1Arrivals Jatiributes [JBeain [Blockages [ Continuous [ Conveyors
] Counters [JcCstats [Jhiscrete [JDistances [Distributions [JDstats
|_1Entities [JEvents [CJExpressions [JFailures JFiles [CJFregquencies
[ _1Indude iInitialize JiIntersections CLevels [Links CMetworks
_IMicknames J0utputs [JParameters [JPictures [Project [JQueues
[ _1Rankings [JRates [JRecipes [JRedirects [JReplicate [JReportlines
[_1Reports [JResources [JRules [JSchedules [5eeds [JSeaments
[ _]5equences [sets [CJ5tatesets [5tatics [5tations [J5torages
_1Tables Tallies [ITasks Trace [ Transporters [ variables
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Packaging > &las g

Packaging
=
L BV S8 e B i oL
Machine Conveyar  Machine Link  Conveyor Link Merge Split Switch Operator Operator
Group
N == ] @
E B & @ m S =2 O O
Operator Palletizer Storage Valve Tank Product Production Actions Label
Schedule Plans
Simulate

s die Clas gl o3a (e Lgaling Bas 5 (5l 7 s Cagu Jan Ladiall Clas gl) (e la e
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:Case Studies aw) d &Nl

saa) gl dual) gilla

Legin duady ) sdie JSG adall ey ) b)) ey aaly aslae ad ppia Al s
i Ll Jgeag le A 3¥1 o8 5 382 8 5 1 ow Interarrival times s s (e 4 )|
S Jgaall 8 LS JLaia)

il e Aa 3l 55 Jsan

Time between
Arrivals Cuhative
(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

(A Jsaadl 8 LS CYLialy (3183 6 5 1 Gmle 7 5) 55 Sevice timedwadd) dia |
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Aeadll Lie i )55 Jsan

Service Time Cumulativ
(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

U505 500 4t 5 J s s BlSlaay allaill Jilas o slladll
23 sall ol
1osday Gaily g ol uall anty ()50 clas Lo 3 saill
(B sl -]
Aadd dlgd day o ey 55 pblae Aeadl) oy 1 A Gl juall -
e 2my ey g Aaddll Ty g adlall a5 adlal) Gl il 1 gadie Bl peall -
Adedd
P EN PR )
2my o ey s Aaddll 53l sl (8 5V sy sl 5 ) silall ey el ]
Aledd Ales
Aledd Algd At DA e V) plaill iy o (Y -

Create:\jjﬁ..gi c._\;...ub L;r_ Lzl Create ebil.n}__\ Sl g by ad o L;‘ CL\;.\
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% Arena - [Model2]

File Edit View Tools Arrange Object Run Window Help -8 %
= = == N = S B 5 CEET N~ S o S TS TR
NS TI2020A E-2-A- B =-AB-|[|ey | mehx @we||s B0 |6(as oK
v |HE2 8| ||uh|m Tl G W | B
i il | 5
< Basic Process
B &1 T
Create Dispose M Creste ? 3
Process Dedde
Batch Separate
Aszign Record
=
Entity Queue
= = I
Resource Variable i
Schedule Set
ko) Reports
"B Navigate
Create module from Basic Process panel selected.

Procesg/aaiuly Jia a2l

Process 1

IS it 33 G sil) o (e 250) WAL Caany (5301 5 Lagins Jual 51l aal) Jan

Eﬁl Run Window He

Connect
v Auto-Connect
v Smart Connect

v Animate Connectors

Submodel *

(De) JSall b rean sa saleS il JLEAY) apens o8 W) 5

Disposedaa (e alaill (e zz a5 (52 0 <o jaly o
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Create 1

/

"'”'\é

Process 1

Dispose 1

B

lgaal 52 53805 jelaid (45 e Lgale Ll 5 Create sl

Create
Mame: Entity Type:
|Eust0mer$ Arrive j |Cust0mer ﬂ
Time Between Amivals
Type: E xpression: [ rits:

|E:-cpres&iu:un j |D|5|:[|1125,1 lej |Minut33 ﬂ
Entities per Arrival: b ax Arrivals: First Creation:
1 (Irfirite 0.0
0k | Cancel | Help |
ISl 8 LS il ;s

Ui " i ) sa 85 Expression " Uial Type s 5" ) s 8 LaaY

DISC(P1,V1,.

)

PLV1g s 5 dsm hrs duatio g5 s Jsma sl Cale 4 Y il o ad Al
O ! (A sdinl) puriall ASaall oY) Al 5 S a5 i) AN Y1 Al s

DISC(F()(l),)(l,F(Xz)axz""’F(Xn) *n)

3 J2ally "] el

Y )ﬁd‘&;&m@%'&)ﬁu Createojﬁu.'\s}k”_\uw\ d\;d)wct@ﬁaY\mhy

ila gleal)

Name |Entity Type| Type Expression Units Entities per Arrival| Max Arrivals| First Creation|
1 Custome  Customer Expression DISC(0.125,1,0.25 2, 0.375, Minutes 1 Infinite |E|.l.'|

297




u.\ﬁ)a.k:ua] y L\L@_..a\j; 33803 )@_l:u"} Procegs)tﬁj

Process
M ame: Type:
|SErvice Station j |Standard j
Logic
Action; Pricirity:
Seize Delay Release j |Medium[2] j
Resources:
Rezource, Server, 1 Add.
<End of list:
Edit...
Delete
Delay Type: Urits: Allocation:
|EHpressinn ﬂ |Minutes j |"v"alue Added j
E=pression:
|DISE[ 01.1.03.206,3.0854.09551.056] j

[v Repaort Statistics

(] | Cancel | Help |

33Ul & jedad Add... e Lkia Resourced ) s g 8 1Y

Resources

Type:

|Hesuurce ﬂ

Resource Mame: Cluantity:

|F|esu:uurce1 j |'I
Ok | Cancel | Help |
OK & OK bl o eia sa salaS Cila glaall Litla

(c_}.\a;m O QL\A.M}B) i) dndia 3240 LAy
Name Type | Action | Priority |Hesauroes|
1 Service 5t Standard Seize Delay Releaze Mediumi2} 1 rows
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Delay Type Units Allocation Expression Report Statistics

Expreszion Minutez Value Added sCcl0.1,1,0.3,2,0.6,3,0.85 o

_;m 37\.413 éi d..jda:l }i MN... Lia (e @L.\uu.. X!
Ll 53 838U yelaid (i ya Lgale Jarni g Dispose tias | il

Finish Service

Dispose

Marme:

IFinish Service ;I

¥ Fecord Entity Statistics

(] I Cancel | Help |

Name Record Entity Statistics

1 Finizh Ser 7

Setup

Go F5

Step F10
Fast-Forward

Pause Esc
Start Over Shift+75
End Alt+F5

Check Model F4

Review Errars

Fun Control »
SIMAM ]

.)JGA.\S.. .'\J‘P&EU )L.\S'w
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Run Setup ['5__(|
l

Speed ] Fun Cantrol ] Reports
Project Parameters Replication Parameters

Initialize Bet licati
Mumber of Replications: ritizlize Between Replications

|1D [v Statistics [v System
Wam-up Period: Time Units:

|D.E' |ch_|rs j
Replication Length: Time Units:

480 ||".'1inl_rtes j
Hours Per Day: Base Time Units:

|24 |H0urs j

Teminating Condition:

Ok | Cancel | | Help |

Number of <) Sall sae JAx Replication Parameters JSall allaa 8380 (4

e 54383 480 Replication Lengthy!_Sill Jshs <l ) S5 10 U_jal s 5 Replications
o S Al 3 gl b Al Ay 85 0.0 Gpdiil) 55 Al 24 a sl L Cile L)
.Default Values
el Y s 38l (5 a5 Go A Run WL

Service Station’

? | The simulation has run to completion.
- .
\,,) Would you like to see the results?

Yes Mo |

Yesér_la!u'a.'\ﬁ)ﬂ\ JALJuéS
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BFM\&U@W«JFJ(QM.AQUAgﬁ)d@Arenab‘)@_EEggﬂ\ﬁ‘)ﬁﬂ\

[=}- Unnamed Project
=1 Entity
=) Time

- MA Time

- Customer
(= Other Time
- Customer
E\--Toial Time
Customer
=) Transfer Time
. Customer
- VA Time
H Customer
= Wait Time

- Customer

[=I- Other
- Number In
- Customer
El Mumber Out
: - Customer
E- WP
- Customer
[=]- Queue
E|--T|rr|e
- Waiting Time
- Service Station, Queus

E| Other
- Mumber Waiting
- Service Station, Queue

[=]- Resource
E--Usage
E| Mumber Busy
- Server
El Mumber Scheduled
- Berver
(= Number Times Used
- Server
El Scheduled Utlization
: - Berver
- Utilization
- Server

Customers Arrive

155240 Category Overview Agril 12, 2004
Values Across Al Replications
|Unnamed Project I
Replications: 10 Time Units:  Houws
System Summary
System Fusrags
Murmiber Out 10610
Model Fllename: C:\D and g Ceskiop'ORS4 gl wer Fage 1 of El

oA ) sall aadiy (A5 V) 0 genll BaaY

Service Station

Finish Service

SlSlaall pe Al 338
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Finish Service

Customers Arrive\ :
[

SIMAN 4ads JUiall

4l dile

PROJECT, "mm1l"”,"amb”,,,No,Yes,Yes,Yes,No,No,No ;
VARIABLES:
FinishedService.NumberOut, CLEAR(Statistics), CATEGOR Y("Excl
ude"):
Customers.NumberOut,CLEAR(Statistics), CATEGORY ("Exc lude"):
Service.Numberin,CLEAR(Statistics), CATEGORY ("Exclud e"):
Service.NumberOut,CLEAR(Statistics), CATEGORY ("Exclu de"):

Service.WIP,CLEAR(System),CATEGORY("E xclude-
Exclude");

QUEUES: Service.Queue,FIFO, AUTOSTATS(Yes,,);

PICTURES: Picture.Airplane:

302



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:
servicel,Capacity(1),,,COST(0.0,0.0,0.0), CATEGORY(R
s),, AUTOSTATS(Yes,,);

REPLICATE,
1,,MinutesToBaseTime(100),Yes,Yes,,,,24,Hours,No,No

303
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ENTITIES:
Arrival,Picture.Report,0.0,0.0,0.0,0.0,0.0,0.0,AUTO

€s,,);

SETS: Servers,servicel;
I 3 gdl) cila
: Model statements for module: Create 1

2% CREATE,
1,MinutesToBaseTime(0.0),Arrival:MinutesToBaseTime(
)),100:NEXT(3$%);

3% ASSIGN:
Customers.NumberOut=Customers.NumberOut + 1:NEXT(0$

;  Model statements for module: Process 1

0% ASSIGN:

Service.Numberin=Service.Numberin + 1:
Service.WIP=Service.WI

9% QUEUE, Service.Queue;

8% SEIZE, 2,VA:
SELECT(Servers,POR,

),2:NEXT(7%);

7% DELAY:
MinutesToBaseTime(Uniform(.5,1.5)),,VA;
6% RELEASE: SELECT(Servers,LAST),2

304

STATS(Y

EXPO(1

P+1;



54% ASSIGN:
Service.NumberOut=Service.NumberOut + 1:

Service.WIP=Service.WI
1:NEXT(1%);

;  Model statements for module: Dispose 1

1% ASSIGN:
FinishedService.NumberOut=FinishedService.NumberOut
57% DISPOSE: Yes

305
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s Cua o jlae (e SIS 2 ga g 2ie 38l Ay yla (iage s JU 1A e (a2l
I aall Cllall Jaa 55 38Y cpradls clllall Al e a 68y <l ] Gy Bdd azdae
A J e gl e A3l a5 G pxdaall ) ) Jual andall Alial )

il e Aa 3l 55 Jsan

Time between
Arrivals Culative
(Minutes) Probability  Probability
1 0.25 0.25
2 0.40 0.65
3 0.20 0.85
4 0.15 1.00

e dliagy Al g) Sy (ja B a9 508 HIS) daal Sy AUl dea) aaaal ey peadll
e S deal e S ARl Al a g8 il Al el A8l WS (bl

s
raeal Laadl) A5l a3 58 Jsaa
Service Time Cumuletiv
(Minutes) Probability  Probability
2 0.30 0.30
3 0.28 0.58
4 0.25 0.83
5 0.17 1.00
ALt il 55 U
Service Time Cumulativ
(Minutes) Probability  Probability
3 0.35 0.35
4 0.25 0.60
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0.20
0.20

0.80
1.00

Aj\di 23):.43 e\.k.m 38laa u}M\

8 4 sthall bl e Ul e 5~ yiia 23 ged (YT (5 sk Bany alaill 138 dadad (Say

[ e

Customers Arrive I
I

—u

Wait Line

Ahmad Available?

0

\

Customers Arrive
/

Gl gl aren palliad M) g

Ahmad Service f»—

0 gi
== Customers Leave
—

Bakur Service

0

e sill 45 a

—-=

Wait Line

Ahmad Service

= Customers Leave

—ﬂ

Bakur Service

(

Lt 5 A 3k Baey pUaill 13a Aadad Jgla 1
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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 ("Exclud
Customers
Arrive.NumberOut,CLEAR(Statistics), CATEGORY ("Exclud
Ahmad Available?.NumberOut
False,CLEAR(Statistics), CATEGORY ("Exclude"):

Customers

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

Ahmad
Service.Numberin,CLEAR(Statistics), CATEGORY ("Exclud
Bakur
Service.NumberOut,CLEAR(Statistics), CATEGORY ("Exclu
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 ("Exclu
Ahmad

Service.WIP,CLEAR(System),CATEGORY ("Exclude-Exclude

308

SIMAN 4aly JUial)
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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),,,COST(0.0,0.0,0.0),CATEGORY(Reso

LAUTOSTATS(Yes,,):

Bakur,Capacity(1),,,COST(0.0,0.0,0.0), CATEGORY(Reso

,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,AUTOSTA

D)

: Model statements for module: Create 1

5% CREATE,
1,MinutesToBaseTime(0.0),Customr:MinutesToBaseTime(
):NEXT(6%);

6% ASSIGN: Customers
Arrive.NumberOut=Customers Arrive.NumberOut + 1:NEX

;. Model statements for module: Process 1
0% ASSIGN: Wait Line.Numberin=Wai
Line.Numberin + 1:

Wait Line.WIP=Wait

Line.WIP+1;
12% QUEUE, Wait Line.Queue;
11% SEIZE, 2,NVA:

Ahmad,1:
Bakur,1:NEXT(10%);

310

TS(Yes,

z3saill Cale

EXPO(3)

T(0%);



10$ DELAY: 0.016666666666667,,NVA
57% ASSIGN: Wait Line.NumberOut=Wa
Line.NumberQOut + 1:

Wait Line.WIP=Wait Lin
1:NEXT(1%);

: Model statements for module: Decide 1

1$ BRANCH, 1

If, Ahmad
Service.Busy==0,60%,Yes:

Else,61%,Yes;
60% ASSIGN: Ahmad Available?.Numbe

True=Ahmad Available?.NumberOut True + 1:NEXT(2$);

61% ASSIGN: Ahmad Available?.Numbe

False=Ahmad Available?.NumberOut False + 1:NEXT(3%)

: Model statements for module: Process 2
2% ASSIGN: Ahmad Service.Numberin
Service.Numberin + 1;

Ahmad Service.WIP=Ahma
Service.WIP+1;

63% DELAY: MinutesToBaseTime(NORM
0.5)),,VA;
62% RELEASE: Ahmad,1;
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110% ASSIGN: Ahmad Service.NumberOu
Service.NumberOut + 1:

Ahmad Service.WIP=Ahma
Service.WIP-1:NEXT(49%);

;  Model statements for module: Dispose 1

4% ASSIGN: Customers
Leave.NumberOut=Customers Leave.NumberOut + 1;
113% DISPOSE: Yes;

: Model statements for module: Process 3
3% ASSIGN: Bakur Service.NumberIn
Service.Numberin + 1:

Bakur Service.WIP=Baku
Service.WIP+1;
115% DELAY: MinutesToBaseTime(NORM
)., VA;
114$ RELEASE: Bakur,1;
162% ASSIGN: Bakur Service.NumberOu
Service.NumberOut + 1:

Bakur Service.WIP=Baku
Service.WIP-1:NEXT(4$);
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Drive Thru Customers
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Teller Customers
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1
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Drive Thru Customers

ATM Customers

ATMEC;;;:;omere\ e -
1
ATM AT |ATH Erocessing L ATM Az
ExBank Extip Strest

bl O lalas ¢ 3

Dirive thru \ Drive Thru Driving to
customers l'_'_' Station — 1 Window
1
Drive Thru Window Teller : .
= Window ——n Area Dirive Thru Exit
L Drive Exit Exit to Highway
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Teller Customers

People entertn\ Bank D Move to teller
utilize tellers I“_'—' e e
|

Customer

Banking Area | LeaveBank

Teller Area ——

‘gy\ Gl e 3
ATM Customers

ATM Customers

arrive ATM Entrance [fb———n Route 5

ATM Area o —af|ATM Processing e—a | Leave ATM Area

Exit Bank . —= Exitto Street

Advanced Transfer Mdulgs shiall Jall cilas 5 (pe saaa (pias g o3 saill 14 & Jaa D
.Route Modules Station Moduléa

Station Moduletase 32
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= Station 1 -
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Mame; Station Type:

|Station 1] | Station |
Station M ame:

|S kation 1 j

Ok | Cancel Help |

Name | Station Type Station Name |
1 Station 1 |Station Station 1

SIMAN 4ads 4 il Cile

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:

: Model statements for module: Station 1

03% STATION, Station 1;
3% DELAY: 0.0,,VA:;
= Route 1

SIMAN 4ads 73 gaill cila

Route Module luw 32

SN i Al cillanall AalE 3 Al Aaaal) )l A ddaaa W (S S 0 58

D Al ce ) aasd Say

e 0555 LgslalaSind

Aspre Al padas (& Gl ) -2

Ll 52 381 53

Mame:
|Fh:uute 1 ﬂ
Foute Time: Initg:
g =] [ios =l
Destination Type: Station Mame:
|Statiu:un ﬂ |Statiun1 j

(] 4 | Cancel | Help |

Name | Route Time Units | Des=tination Tyrp-e| Station hlame|
1 Routs 1 Io. Hours Station Station 1
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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;

: Model statements for module: Route 1

0% ROUTE: 0.,Station 1,
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Leal 63 33U Createlas 5 A5 (5 g 73 galll

Name Entity Type Type
1 Drive thru customers DriveCustomer Random (Expo)
2 People enter to utilize tellerz TellerCustomer Random (Expo)
3 ATH Customers arrive ATH Customer Random (Expo)

Value Units Entities per Arrival| Max Arrivals| First Creation

21 Minutes 1 Infinite 0.0
11 Minutes 1 Infinite: 0.0
1 Hourz 1 Infinite: 0.0

Processmlas ¢ 453

- Bazic Proc
Name Type Action Priority
1 Window Teller Area Standard Seize Delay Releaze Medium(2}
2 Custemer Banking Area Standard Seize Delay Releaze Medium(2}
3 ATH Processing Standard Seize Delay Releaze Medium(2}
Re=zources| Delay Type Units Allocation
|1 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 =
5 15 expo(17) =
7 12 1 =
SV a3 ) se Jaali g

Resources

Resource Hame|

Rezource * | Window Teller

Double-click here to add a new row.

Resources

Type Set Name | Quantity Selection Rule Save Attribute|
1 Set w* | Tellers Set 1 Cyclical
Double-click here to add a new row.

318



Resources

Resource Name

Resource * | ATM Machine

Double-click here to add a new row.

Name Station Type Station Name

1 Drive Thru Station Station Drive Thru_5St

2 Drive Thru Window Station Drive Window _5St

3 Drive Exit Station Drive Thru Exit_St

4 Bank Door Station Bank Door_5St

5 Teller Area Station Teller Area_5t

6 Exit Bank Station Exit Bank_5t

T ATH Entrance Station ATH_Entry

8 THM Area Station ATHM Mach_S5T

Leal o2 3380 (5 shaiall llaall (10) Route Module2! jlas 6 33 53
Name Route Time Units Destination Type Station Name

1 Driving to Window UMIF( 5, T} minutes Station Drive Window St «
2 Drive Thru Exit 5 minutes Station Drive Thru Exit_St
3 Move to teller window UMIF( 5, T} minutes Station Teller Area_5St
4 Leave Bank 5 Minutes Station Exit Bank_5t
5 Route 5 UMIF( 4, 8} minutes Station ATHM Mach_ST
L] Leave ATH Area 5 minutes Station Exit Bank_5t

[]i:E:FII:I:E:E!- :E|E:il:: 4

Ll 52 3280 Disposefia g5

Hame Record Entity Statistics
1 Exit to Highway =
2 Exit to Street =
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%2 Input Analyzer
File View Help

For Help, press F1 ’_’W’_ 2
Ja) 33l el [ Ll 5l New & File Jbial 4w )l 4l (e
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<& |pput Analyzer - Input1
File Edit View Fit Options Window Help

DEH| SR =

2 Input1

0 o @[ W2 |

For Help, press F1

—

UM | 4

Use Existing .. Data Filea: File JUa! A ) Akl (he &

Edit View Fit Options Window Help

Mew Crl -+ |ﬁmlﬂ|ﬂ

COpen... Cirl+0
Cloze

Save Ctrl+5
Save As...

| Generate Mew...

Print Preview
Print... Cirl+F
Print Setup...

Send...

Recent F

(1]

Exit

aldll )\7\3:! 33808 )@.Lu.q"'
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Look in: | 23 InputAnalysis | s -

exp.dst

File name: IE
I Files of type: |Distri|:n_rtiu:un Files (*dst) ﬂ m

i Openkiu'a\ r—ﬁ dstaiay) 4l Lﬁ.ﬂ‘j bl TN Lﬁm alall sl

&2 |nput Analyzer - [Input1] Q@|®
o

Bl File Edit View Fit Options Window Help

D &la 49 e |l | K2

-
Data Summary

%u umber of Data Points = 1000

fiin Data Value = 0.0022

in Data Value = 38.5

Semple Mean = 4.82

Sample S5td Dev = 5.01

‘ Histogram Summery

jHistogram Renge = 0-to 39

[Number of Intervals =31 =
“

For Help, press Fi | INUM

(=) YD 2aall ga 13a) 438 3T 2amy LD ULl (g ) S8 & jaa S el ) o Laay
Fit All 333“-\4)5\ A8l e Fit e ol
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Options  Windt

Beta

Empirical l
Erlang
Exponential
Gamma

Lognormal
Marmal

Triangular
Uniform
Weibull

|
il any (53 a5 il idy o Ll Anniall oy 5 53l JS Gk el Jrasns 138
:0# K-S Test_lid) (S K-S Test s Chi Square TesgLia) of jab @l g 3

Data Fit...

Parameters »

Colors r

.

v Include kS Test

v Dutput Summary Files Cancel

W auto D ata Translation Help

(o Al CulS i) cliball
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 =14.4

Corresponding p-value =0.284

Kolmogorov-Smirnov Test
Test Statistic = 0.0176
Corresponding p-value >0.15

Data Summary

Number of Data Points =1000
= 0.0022
=38.5

=4.92

=5.01

Min Data Value
Max Data Value
Sample Mean
Sample Std Dev

Histogram Summary

=0to 39
=31

Histogram Range

Number of Intervals

Fit All

SUMMARY.OUT _Jbaiayl calag

Document: C:\Documents and Settings\amb\Desktppifnalysis\exp.dst

Data File: C:\Documents and Settings\amb\Desktppititinalysis\exp.dst

Function Sq Error
Weibull 0.000756
Gamma 0.000818
Erlang 0.000846
Exponential 0.000846
Beta 0.00203

324



Lognormal  0.00625

Normal 0.0391
Triangular 0.0632
Uniform 0.0957

i) e 3kt Jad) @5l 98 dus s of s
22 ALl i) Gl aaY adail) e ol Sl a3 sl Gl aae il (a paied g
(e ldl) 2e et 3] Culid

Window Help

Data Fit... Y

™ varancters | “ristogan..—|
Distribution. .. ’
Colors

e

Histogram Parameters

Mumber of [ntervals: |2EI
Lo W alue: |EI
High alue: |29

(] | Cancel | Help |

iy L il dlad OK o 20 sl dae Uniag

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 =385
Sample Mean =4.92
Sample Std Dev =5.01

Histogram Summary

Histogram Range =0to 39

Number of Intervals = 20
bl e Gkt Juad) 35l g oY) ) w sl of BaaY
Fit All

Document: C:\Documents and Settings\amb\Desktppifnalysis\exp.dst

Data File: C:\Documents and Settings\amb\Desktppititinalysis\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

Y gs oedald Als g ) w5l of JaaY

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 =385
Sample Mean =4.92
Sample Std Dev =5.01

Histogram Summary
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Histogram Range =0to 39

Number of Intervals =10

Fit All

Document: C:\Documents and Settings\amb\Desktppifnalysis\exp.dst

Data File: C:\Documents and Settings\amb\Desktppititinalysis\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
Jead qaly Jsnss @) Cpma)sil) e IS e dala Alls 5 oY) @5l iddasdla

Al 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 Gale
sl il Jall

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 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

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

5] 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

Queue 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 1D Count value

Time-Persistent Stalistics (Cslal)

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 1D Batch size

Time-Persistent Statistics (Dstat)

Variable Argument Description

DAVG Dstat ID Average value
DMAX Dstat 1D Maximum value
DMIN Dstat 1D Minimum value
DSTD Dstat 1D Standard deviation
DTPD Dstat ID Time period
DHALF Dstat 1D Half-width
DVALUE Dstat ID Last recorded value
DBATCH Dstat ID Average value in batch
DNUMBAT Dstat ID Number of batches
DBATSIZ Dstat ID Batch size

Frequencies Statistics

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 ID 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 D, 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 D, Size type
Unit Number

LDL Transporter |D, 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 D, Link location
Unit Number

LTZ Transporter D, Zone location
Unit Number

NSZT Transporter 1D, Transporter size value
Unit Number

TAZ Transporter 1D, 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
=N/ Variable Number Variable value
NWAR 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 D, 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 ID, 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 NWACost — 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( 2l j
hax Batches: |
bark Tirne Aftribute: Arrival Time M
Assign... | Animate... |
Leawe Data
Tran Out... | |
® Boute w Sihm ™ Seq " Expr
" Connect
Station: | j
Eoute Time: |2 j
(0] | Cancel Help ‘
(AL i e s LS i) Jaal
Enter Data
Station PArArrive
Arrival Data
Batch Size 1
Time Between EXPO(5)
Mark Time Attribute Arrival Time
Leave Data
Station PArPrep
Route Time 2
Assignments
Attribute Sealame
Value TRIAB4)

Al saalal) el Assign___‘_;:. haral e
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Asgsignments:

Attribute, Sealer Time, TRIA{3.4) Add...
<End of list>

Edit...

e

Delete

Ok Cancel Help

Al sl Helad Add... e bral
2]

Assignment Type
& Aftribute
" Wariahle
" Bate
T Lewvel
" Other
(Station, Sequence, Jobstep, etc)

Adtribute: | j

“alue: |

(0] Cancel Help

AS Ll 33Ul 8 Sealer Time Ul Jaal & 3 lae oS5 &l 1) Attribute Jual
380 53 asen Jiil OK il 5 Value: oel 3301 3 TRIA(L,3,4)5 Attribute:
eleS il Jaa 5 Arrive 2 g (il (uds Ja

Enter Data

366



Station PRrarrive
Arrival Data
Batch Size 4
Time Between EXPO(30)
Mark Time Attribute Arrival Time
Leave Data
Station PRrPrep
Route Time 2
Assignments
Attribute Sealeéme
Value NORM{.5)
Al Ll Jant 5 o5 e sl Server 1.0 Jis 3
Enter Data
Station PArPrep
Server Data
Resource Partra® R
Capacity Type Capacity
Capacity 1
Process Time TRIA(1)4,8
Leave Data
Station Seale
Route Time 2

dallal) saalal) 8 LeS gavid
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21|

Enter Data
Lakel: | Station: | j Tranln..
Server Data Leawve Data
Resource: | j Tran Out... ‘ Caount... |
F 3 w { [

G Ty | Capacity j Boute Sthm Seq Expr

" Connect
[ ity 1
Lapacty | Station: | j
W Fesource Statistics

Route Time: |2 j
Process Time: | j
Options... | Besource...| Clueue... ‘

Animate...
(0] | Cancel | Help ‘

AN Ul Jaal g o8 e Jarcal Server 2.4 Jis oY)

Enter Data
Station PRrPrep
Server Data
Resource PartrB@P R
Capacity Type Capacity
Capacity 1
Process Time TRIA(3(H,1
Leave Data
Station Seale
Route Time 2

dallal) saalall 8 LeS gavid
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21|

Enter Data
Label: | Station: | j Tranln..
Server Data Leawe Data
Resource: | j Tran Out... | Count... |
Cemeci Tone: |Capacity j W Eoute ® Sthm  Seq " Expr
™ Connect
i 1
Capaciy: | Station: | j
W Resource Statistics
Foute Time: |2 j
Brocess Time: | j
Optians... ‘ Besource... ‘ Cueue... ‘
Animate..
(0]4 Cancel Help
ok WS bl JAdl 5 (5 e Jaraa) Inspect 1 Juis
Enter Data
Station Seale
Server Data
Resource SeakRr _
Capacity Type Capacity
Capacity 1
Process Time Sealerelim
Failure Probability 0.09
Pass Inspection Leave Data
Station Shipp
Route Time 2
Fail Inspection Leave Data
Station ReWwor
Route Time 2
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Enter Data.

Lahel: |

Server Data

21|

Station: | j Tranin...

Fass Inspection Leave Data

Fesource: |

Capacity Type:

Capacity: | 1

v Resource Statistics

j Tran Out... ‘ Caount... |

j w BEoute W Sthm Seg " Expr
" Connect
Station: | j

Erocess Time: |

Eailure Probahility:

—

j Foute Time: |2 j

Fail Inspection Leawve Data

Tran Out.. ‘ Count.. |

Options... ‘ Besource... ‘ Oueue.. ‘ & Boute & Sihm ™ Expr

" Connect

Q&nimﬁne... Station: | j

Boute Time: |2 j

[0];8 | Cancel ‘ Help ‘

b LS bl J20 5 InSpect 2ae ol e Jail

Enter Data
Station Retwor
Server Data
Resource Rewdrk
Capacity Type Capacity
Capacity 1
Process Time EXPO(45)
Failure Probability 0.2
Pass Inspection Leave Data
Station Sajed Parts
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Route Time

Fail Inspection Leave Data
Station

Route Time

Scrap

Enter Data

Label: |

Senser Data

2 x|

Station: | j Tranln...

Pass Inspection Leave Data

Fesource: |

j Tran Out... ‘ Count... |

Capacity Type: |Capacity

j & Foute & SiNm C Seg  © Expr
" Conhect

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... ‘ Besaurce...‘

Tran Qut.. ‘ Count... |
Queue... | & Boute & St " Expr
" Connect
m Station: | j
Boute Time: |2 j
(0] ‘ Cancel ‘ Help ‘

Al cllall Jaal s Depart 3.le o Jaxal

Enter Data
Station Shipp
Count
Counter Shippiy_
Increament 1
Tally
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Tally

Shipgi_Ta
Type of Statistics
Attribute Arrivaime
A 8Ll 8 LS o
21
Enter Data
Label: W Station | j
" Station Set
Station... TranIn... | Optians... ‘
Count Talky
® |ndividual Counter ® |ndividual Tally
" Counter Set Member " Tally Set Member
" Mone " Mone
Counter; |Shipping_C j Tally: Shipping_Ta j
. 1
Increment | Type of Statistics
® |mtensal " Between " Expr
Adtribute: | j
0] ‘ Cancel ‘ Help |
Al @bl Jaal s Depart 2 ¢ Jazal
Enter Data
Station Sajed Parts
Count
Counter Salvagradts C
Increament 1
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Tally

Tally SalezbParts _Ta

Type of Statistics

Attribute Arrivdime
A 330N 8 LS gasid
2lx]
Enter Data
Labeal: ® Station | j
" Station Set
Station... TranlIn... ‘ Options... ‘
Count Tally
@ |ndividual Counter @ |ndividual Talky
" Counter Set Member ™ Talky Set Member
" Mone " MNone
Caumer |Salvaged Fars_C j Tally: Salvaged Parts_Ta j
- 1
Inerement: | Type of Statistics
w |mtersal " Between " Expr
Aftribute: | j
[0]4 ‘ Cancel | Help ‘
Al Ukl Jaal s Depart 1le (8 e bl
Enter Data
Station Scrap
Count
Counter Scrap _C
Increament 1
Tally
Tally Scrapa
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Type of Statistics

Attribute Arrivdime
A 330N 8 LS gasid
2lx]
Enter Data
Lakel: ® Station | j
" Station Set
Station... Tranln... ‘ Options... ‘
Count Tally
® |ndividual Counter @ |ndividual Talky
" Counter Set bMember " Talky Set Member
" MNone " MNone
Counter; | Serap C j Tally: Scrap_Ta j
- 1
iz | Type of Statistics
w |ntersal " Between " Expr
Adtribute: | j
[0]:4 ‘ Cancel | Help ‘

: AUl Jaal 5 Simulatesle o e bl |l
Replicate

Number of Replications

1
Beginning Time 0.0
Length of Replication 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: oo
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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Part A Amive Part 4 Prep L}
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Iy
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Part B Amive -

Server

Part B Prep

|
MR
Depart
Sorap

Rework

Y

Salvaged Partz
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Bectronics Assembly and Test
2000
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ARENA Simulation Result
amb - License #9400000

Summary for Replication 1 o

Project: Electronics Assembly Run e
Analyst: Dr.Adnan Barry Model r

Replication ended attime  : 2000.0

TALLY VARIABLES

Identifier Average Half Width Minimum

f1

xecution date :30/31/2001
evision date: 3/11/2001

Maximum Observations

Salvaged Parts_Ta 540.48 (Insuf) 101.9
Shipping_Ta 35.911 (Corr) 9.780
Scrap_Ta 334.79 (Insuf) 76.34
Rework_R_Q Queue Time 429.95 (Insuf) .0000
Part A Prep_R_Q Queue 6.0259 (Corr) .0000
Sealer_R_Q Queue Time 1.9247 (Corr) .0000
Part B Prep_R_Q Queue 42.308 (Insuf) .0000
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1 874.90 31
0 117.85 548
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0 78219 36
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DISCRETE-CHANGE VARIABLE

Identifier Average Half Width Minimum

Maximum Final Value

Rework R Available  1.0000 (Insuf) 1.000
Sealer_R Available  1.0000 (Insuf) 1.000

Part A Prep_R Availabl 1.0000 (Insuf) 1.000
Part B Prep_R Busy .72774 (Insuf) .0000
Part APrep_RBusy .79647 (Corr) .0000
#in Rework_R_Q 11.615 (Insuf) .0000

#inPart BPrep_ R_Q 5.0770 (Insuf) .0000

#in Sealer_R_Q .58031 (Corr) .0000
Sealer_R Busy 77139 (Corr) .0000
#inPart APrep. R_Q 1.0999 (Corr) .0000
Rework_R Busy .99029 (Insuf) .0000

Part B Prep_R Availabl 1.0000 (Insuf) 1.000

COUNTERS

Identifier Count

Scrap_C 4
Shipping_C 548
Salvaged Parts_C 31

Simulation run time: 5.48 minutes.
Simulation run complete.

zigadll Jo clivuad JAa

0 1.0000 1.0000
0 1.0000 1.0000
0 1.0000 1.0000
0 1.0000 .00000
0 1.0000 1.0000
0 22.000 19.000
0 19.000 .00000
0 4.0000 .00000
0 1.0000 .00000
0 6.0000 2.0000
0 1.0000 1.0000
0 1.0000 1.0000

Limit

Infinite

Infinite

Infinite

b pealaall & Tl 13 (LS Ch g

Jexi Rework slalll sale) ddasa o) (a 38l ez d gaill e il juatll any Cauial (g
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Enter Data

Station Retwor
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Server Data

Resource Rework _
Capacity Type Scedule
Scedule Rewodh&dule Ignore
Process Time EXPO(45)
Failure Probability 0.2
Pass Inspection Leave Data
Station Sajed 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 -
EnEEE | J | J Station: | j
v Resource Statistics
Foute Time: |2 j
Frocess Time ‘ j
Fail | ction L Dt
Esilure Probakility: SlIEPEEEEEs Las
Tran Out... | Count... |
Options... | Besource.. ‘ Lueus.. ‘ ® Route & Sthm © Expr
" Connect
Schedule. . | Animate. . |
Station: | j
Boute Time: |2 j
0] | Cancel | Help |

Al saalll el pedas (lual) (e 3280 Janl) Schedulgsle bax)
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Capacity Duratian:
<End of list> Add...
Edit...
Delete
oK Cancel Help
oAl 3ail Helaid Add... e lar)
x|
Capacity: |1
Duration: |4BD
Ok, ‘ Cancel ‘ Help ‘
SIS 5 313 e dplend) ) S &5 OK Lar)
2] x|
Capacity: |2
Duration: |4EHJ
K | Cancel Help
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Capacity Duration:
1. 480 Add..
2,480
<End of list> $
oK, Cancel Help
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Inspect 2| x]
— Enter Data

Lahel: I Station

— Server Data — Pass Inspection Leawve Data

Resource: IranOut...l Count.. |
Capachy Type [Capacity - ﬁ%g;:f’ed ® SiNm C Seq  © Expr

W Fesource Statistics
Process Time:

Failure Prabability:

dueue...

Optians... | Besource...l

Animate. |

-

Foute Time: I:2

—Fail Inspection Leawve Data

IranOut...l Caunt... |

& Boute
" Connect

& Sthm

 Expr

Station:

Ok |

Resource Information

— StateSets

StateSet: I [ j

Change State of Server Resource:

After Seize: j

— Failures (entire resource)

BJ&L\.“ l'“s’ Besource... ‘;; i - !

Failures:

Edit...

Delete

— Downtimes (individual units)

— Resource Movement

@ Statignary " Bositiohal

Downtimes:

Add

Edit...

Delete

i

o]

Cancel | Help |

381



adull Ul (e 9338l jedaid Add... e haxa) Failuresoss ¢ jall o

Failure Sealer|ta
Failure Based On Time
Fai When Wait
Uptime EXPO(120)
Downtime EXPO(4)
I E3
Failure: | j
Failure Based On: ,Time—;‘
Fail then: [wat
Uptirme: | j
Downtime: | [ j
Uptime in this State Only:
| ]
’Tl Cancel | Help |

o Al G Y Lebiail clilasy) an gand dlias) A8 e lind gai ) Chsiains

Commonriss!

Geall s Z35aill ) na A AJA dshaia Jlial A Statisticsule w Sl oy @ )

382

4S5l



Eile

o
]

Lespoa
2|
L1
Mesnl A
y=x | ma,
Bars | Oume
-
Facpes | Resten
'IfoI fabe}
Sarve | Sew
e
Simiiate | Siafcs
bt
%

Var'bies
S

Edit ”Eie-\u;f”iools Arrange  Module  Bun  Window Help =13 =]
DI - SR el o] FER R e ] s e -
alnfe]s]ale] #] =] Nelo]elo]slo| Al [— 7] w1 [+ =]

2 o 2l g | or

Cl ]

| 5|

:;!3 i‘iﬁ F i | | @

I

EE S ) IEL\E)-I % | o |w

M.!;E_ Rr:!u-san g ﬁl?&{ E e | g

N EMN= - NG

K|

[

I |
| | B|o|@|e|g][os] g| 2

i Mo ohjects selected.

(1142, -204)
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21x

x

Time-FPersistent:

Clueue. Part B Prep_B_C. Mumber
Queus, Sealer_B_0Q, Numberin C
Cueue, Rewark_R_Q, Mumberin C
<End of list>

Tallies:

Shipping_Ta Yes. "Ship.dat”
<End of list>

Add...

Edit...

e

Delete

Edit..

Delete

i

Counters

<End of list>

Outputs:

<End of list>

Erequencies:

<End of list>

Ok

Cancel

Edit..

Delete

Edit...

Delete

Edit..

Delete

Help

g

sl laia Add... laal Time-Persistentess ¢ jall 3
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i E3

Diata Object

" Besource " Storage

" Transporter " Yariahle

" Cornwveyar " 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:

| -
[ ok | cancel ‘ Halp |
gl sl 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”
Sl Bl 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”

L 330 ki Add... e bl Tallies s

Talky Narme: | j

W Sawe Obsersations to a File

05 File Mame in Double Quotes:

| E
QK | Cancel Help |

Al bl Jad

Tally Name Shipping_Ta

Save Observations to a File check

OS File Name in Double Quotes “Ship.dat”

il Jasis Add. .. el Frequenciesass | al

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

saalall C._u.ﬁ

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

Edit...
Range, 20, 30.. Include Q
<End of list>
Delete
QK Cancel ‘ Help |
el B
Time-Fersistent: Counters:
Queue, Fart B Prep_R_G, Number Add... <End of list> Add..
Cueue, Sealer_B_0C, Numberin Qi
Clueue, Rework_R_Q, Murmberin C Edit.. Edit..
<End of list>
Delete Delete
Dutputs:
<End of list> Add..
. Edit...
Tallies:
Shipping_Ta, Yes, "Ship.dat" Add. Celete
<End of list>
el Frequencies:
Delete NO(Rewark_R_0), Yalue, , No Add...
<End of list>
Edit...
Delete
)% Cancel | Help |
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Zasall y ai 33l ) 5 el s OK Jarual
:&\ﬂ\ Brpl @J::\} BludlS BlSlaal) Lﬁ);\

* - “< "o
o280l g slSlacal) Aais
ARENA Simulation Result S

amb - License #9400000

Summary for Replication 1 o fl

Project: Electronics Asse
Analyst: Dr.Adnan Barry

Replication ended attime  : 50000.0

TALLY VARIABLES

Run exe cution date : 11/ 1/2001
Model r evision date: 3/11/2001

Identifier Average Half Width Minim um Maximum

Observations

Salvaged Parts_Ta 302.17 19.43 9 1229.2 1199

Rework R_Q Queue Time 193.93 48.888 .0000 0 674.58 1467

Sealer_R_Q Queue Time 6.2386 1.5828 .0000 0 50.795 16499

Scrap_Ta 285.39 (Insuf) 25.36 6 1159.2 267

Part B Prep_R_Q Queue 70.972 (Corr) .0000 0 541.65 6624

Shipping_Ta 57.472 (Corr) 9.019 7 56491 15031

Part APrep_R_Q Queue 15.183 2.5646 .0000 0 99.536 9876
DISCRETE-CHANGE VARIABLE S

Identifier Average Half Width Minim um  Maximum Final

Value

Part APrep_R Busy  .85391
#in Rework_R_Q 5.6899
#1in Sealer R_Q 2.0586
Part B Prep_R Availabl 1.0000
#in Part APrep_R_Q 2.9990
Sealer_R Available  1.0000
Part A Prep_R Availabl 1.0000
Rework_R Available  1.4992
Sealer_R Busy .84177
Rework_R Busy 1.3732

(Insuf)  1.000
(Insuf) 1.000
(Insuf) 1.000

.0000 0 1.0000 1.0000
.0000 0 28.000 .00000
.0000 0 21.000 .00000
1.000 0 1.0000 1.0000
.0000 0 24.000 1.0000

0 1.0000 1.0000

0 1.0000 1.0000

0 2.0000 1.0000

.0000 0 1.0000 .00000
.0000 0 2.0000 1.0000
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Part B Prep_R Busy .79305 .04708 .0000 0 1.0000 .00000

#in Part B Prep_R_Q 9.4023 (Corr) .0000 0 88.000 .00000
COUNTERS
Identifier Count Limit
Salvaged Parts_C 1199 Infinite
Scrap_C 267 Infinite
Shipping_C 15031 Infinite

FREQUENCIES

--Occurrenc es-- Standard
Restricted
Identifier Category Number Avg Time 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 91 559 201 201
STATE(Sealer_R) BUSY 3635 11. 578 84.18 84.18
IDLE 3339 19 188 12.81 1281
FAILED 387 3.8 871 3.01 301

Simulation run time: 1.97 minutes.
Simulation run complete.

Bpalaall 8yl e (L Co g

: Output Analysis <la aal) Julad

BlSlae iy 342 ) all (8 8lSaall 8 il jaall Jilati o s 9o () Juadilly (3 a5 (g
=l e b Vs Output Analyserzti padind Cisu (s siual 138 A&, 2
Bl g g gall (8 Adlan ) A Hally lalines AN Ll apes Jils3T ARENA

Jary byl O A5l 0o ) ARENA Jala e L Output Analyserdss fa)
338Ul et Jadill ey cJany STARENA zUisgY 5 a3l
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I+ Output Analyzer - Rework_F_0Q dat
File “iew Tools Graph Analyze ‘Window Help

D| 2| | SR il b bt] Eiilt-] | w2

L NoM[

33Ul el File > Newgle Jaral

— Data Group Files

Edit...

Delete

il

Help

kel alaa selad Add... e boial
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I 7]x]

Loak in: |ﬁ hdy Documents j @ @

Adohe (1 My Wehs [lzainah

BestPick CO MyHTHL Prep B_Q.dat
Docs 1 byl P dlat
GlobalTrend L My Text Fework_R_0.dat
FultiBoot_files CIMNewPics Sealer_B_OQ.dat
hty eBooks CINMPapers 4] Ship.dat

heby Likarary [1Pics

Py bduisic [ Search

Wy Pictures (1 Simula

File name: |*.dat

Files of type: |Simu|ati0n Cutput (*.daf) j Cancel

Data Group Files:tly cilile de ganeS s < ja ) clild) sl

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_0Q Edit
Ship.dat, 1, Tally, Shipping_Ta —

Delete

_ belee |
_ bk |

Help

ki Graph > Plotial « Prep B_ Qi) adadll jucasi gl 8 sl s il ()
8Ll
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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

Valkue

OK & Prep B_Q.dapusls Add... bl

_ O] x|

E5
B0
75
i)
&5
[:4]
55
50
45
40
35
30
25

0

M ln. .\u 1 I .\lu ||

5 5

0

T |.||“ Iﬁ llllik..l“ b ﬂh

ime leDz)

Plot Legend ~ Filename (Replication Treatment)
# in Part B Prap_R_Q (1)

wiaill sale) s Ul AT asy s il
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Diata File: | Fework_F_0 dat

Browse.. | Begin Time: | 20000 k.
End Time: 21000 Cancel

|
|

Beplications: |1

i

Title: | kin %alue: Help

’7
w-fuds Lahel: |Time Max Walue:

Y-Axis Label: |Va|ue

)l e Joanid

[T Rework_R_Q.dat(1) (O]

# in Rework_E_0Q{1)

@Laﬂ\ﬁjb;\)ﬁug)\)ﬂ\cjﬂ\é‘M\Pi}

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] ]

#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 o1

leany U y2iud s Output Analysert » 3 5 88 JAlaa) Jidad § ok 2
-BJJ..AIAAM Lé & J
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:ALia¥L GPSS Wor |d slslaal) aUis

1Jtk

44 5 pUaill 8 TransactiongsleWie sl Galalatie 00 55 48 (i jafiast Co g JUal 128 8
ealen ) aeiilla 5 eleii) day oUail) (e agal 3] ol agie alall
S il Al g olail) & Jsaall cplalatic sl GENERATE N aadiiy

The GENERATE Block:

GENERATE AB,C,D,E

Operandslel Cua

aud ) (NUIl) (28 08 O CSans LR 589 ¢ a5l Gale (g0 ) das s
o) 8t (String) <as~ ) (Number) 228 S (Name)
(Direct NA) b il slaill Lpaxc diia i (Parenthesized Expression)
Clalaie allae aladi (K 5

O8O Sans LA 8 ¢ Ay Jama ol il Gl (e e
w3 sl (Sring) <asoa s) (Number) a8 sl (Name) ass! s (Null) (ssY
Direct ) 5 il olaill 430 ddca i (Parenthesized Expression) o 581 (s
Calalatia allaa aladin) (Sar¥ 5 (SNA

O (Sars L) 58 5 ¢ dalaie Jsf 2l 55 a5 ey sa s ualdl ey Al
s (String) <as0n sl (Number) a8 sl (Name) vl sl (NUll) tSY 058y

8 pdlae allaill 400e déia ol (Parenthesized Expression) o) sl Ga s
Crlalatia allaa aladin) (S 5 (Direct SNA)
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Ll Y1 Aagill 5 ¢ anad 68 oy Al Cplalaiall aaal a1 22al) i ad gl as D
(Name) a=! s (Null) 23 O3S0 O OSas LA 58 5 ¢ 4V alzall 13
Parenthesized ) () 581 (s s ol (String) <o ) (Number) ad)
alasiu) (KaY 5 (Direct SNA) 3_rdlse aldaill Lnse dia i (Expression
Oalelaia allas

YOS O (Sans 0 Al i) a5 (g LEA) s 5 ¢ AladY) (5 sl E
Om s sl (String) <ass ) (Number) a8 sl (Name) =) sl (Null)
Direct ) 3_nilw pUaill 423c dia i (Parenthesized Expression) os! s
Cnlalaia allaa aladin) (S 5 (SNA

e el 5 daill (e agal A 5 Galalaiall (e GaliSll TERMINATE G 23y
U S sl g oLy
The TERMINATE Block:

TERMINATE A

Jaladl Eus

O OSans s Lia) 52 5 0 Al dual Y1 dagdll 5 ol oo [alds) o A
sl (Poslnteger) < se zsaa a8 sl (Name) as) sl (Null) (23 O35Sy
5l (SNA) aaill dpaxe diia i (Parenthesized Expression) ) 81 (o e
(SNA* Parameter) plaal 403c 4da

Example 1:

GENERATE 1
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TERMINATE 1

GPSS, 73 sai dadia b il JA

{2 GPSS World - Untitled Model 1:2
File Edit Search View Command Window Help

DisE &l=(al s(2e

B Untitled Model 1

GENERATE
TERMINATE

lFor Help, press F1 Repaort is Complete. l|clock

Create Simulatios’ Commandlia) 4w, 4alal) (e

ﬁ File Edit Search View Window Help

0 | IillIrs-l El c'flo | | El Create Simulation Cirl+Alt+5 |_

GENER oo
TERMIN .
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il maia GPSSAAl (g galll S Al IS 1)

& Untitled Model 1

GENERATE 1
TERMINATE

=3

& Untitled Model 1.3.sim - JOURNAL

03}26404 14:52:05 Model Translation Begun.
03/26/04 14:52:06 Ready.

&5 Window csle Jasally dusys )l Aailil) e Lale Jaand 3l 5 ) 3380 48y JuadY)

SIS Blocks Window_lias i s Simulation Window L)

File Edit Search WView Command RULGEEN Help

Dlﬁlnl c'."gllﬂ,l %lﬁ Cascade

Tile

& Untitled Model 1

Simulation Window Blocks Window

Simulation Snapshot Expression Window
- ) Fadilities Window
G EN E RAT = ! Unt!:vaj Mu:e: ! ) Logicswitches Windaow
TERM'NAT v 2 Untitled Model 1.3.sim - JOURMAL Matrix Window ...
Plot Window ...
& lntitled Model 1.3.sim - JOURNAL Queues Window
Savevalues Window
03/26/04 14:52:05 Model Translation Begun. Storages Window
03/26{04 14:52:0% Ready. Table Window
il 538l gk
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i GPSS World - Untitled Model 1.3.sim:2
File Edit Search View Command Window Help

DiSE| =2 82

& Untitled Model 1

GENERATE 1
TERMINATE

& Untitled Modet 1.3.sim - JOURNAL

03{26{04 14:52:05 Model Translation Begun.
03/26/04 14:52:05% Ready.

& Untitled Model 1.3.sim:2 - BLOCK ENTITIES

Laocation | ;I LI _QI il Ll _5_]

Find Continue — Halt Step Place Remove

| current Co... | Entry Co... | Retry Ch... | LinENurnber| Include-file |
1} i} a 2 a
i} a a 3 a

| Block Type

Loc

START & Commandiest )l Aaildl) (e SLals elld 5 slSaall (5 a3 oY)

File Edit Search View Winduw Help

Dlﬁlnl c'l%lli Create Simulation Chrl+Alt+5

Retranslate Ctrl+alt+R

Repeat Last Command Cirl+Alt+H

& Untitled Model 1

TERN °TE1 Cirl+Alt+1
HALT Ctrl+Alt+H
Iy CONTINUE Cirl +AlE+C -
CLEAR
03/26/04 14:5 RESET
03/26/04 145 _
il —

J\)ﬂ\ 33808 )@.1:35
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Start Command

|5mHT 100

Cancel |

TERMINATE il JaSy Jin 3lSlaall e ) Jixy 138 5 elga) alasd 100 Al Ll

s alaie A gdie yie JSG ol gy 53 s GENERATE ML aaad i ai Jalaia 100 ¢l
o Lleldi 5 i s sl (5 528 OK hiai Laxic TERMINATE e (gl 5 oUsill 8
D ey g aUailly Jalaia 100 L slel slSlaall 055 5 llb &5 CaS il sal) 3380

- [B[x

& Untitled Model 1.3.sim:2 - BLOCK ENTITIES

Locatinnl __'_J _IJ _r-i]_J i] LI il

Find Continue Halk Step Flace Remove

Loc | BlockType | CurrentCount|  Entry Count| RetryChain | Line Number | Include-file |
{1GEN  GENERATE 0 100 0 2 0
U 2TER  TERMINATE 0 100 o 3 0

| - Untitled Model 1.3.1

- REPORT

GP55 World Simmliation Report — Untitled Model 1.3.1

Friday, March 26, 2004 19:02:54

START TIME END TIME BLOCES FACILITIES STORAGES
0.000 100.000 2 0 0
LABEL LOC BLOCK IYPE ENIRY COUNT CURRENTI COUNI RETIRY
1 GENERATE 100 0 4]
2 TERMINATE 100 0 4]
FEC XN FRI BDT ASSEM CURRENT NEXT PARAMETER VALUE

101.000 igi 0 1

2 Jla
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S iy ks z 3k 3 ADVANCE s Z8laaly @lld 5 SUB gl JUiall ) ghai (o gas
ey pUadl (8 AT e ol e S (o JEBY) (hay S At 3853 )5 pe b ol olaill (8 )55

Al s
The ADVANCE Block:
ADVANCE AB

(8| PEAIUITEN

sl (Name) as) 0583 ) OSans s i o 5 ¢ e Jaw e 8 33l 3)) A
Parenthesized ) () 581 (s waa3 Sl (String) <os~ 5 (Number) o3,
(Ja.d L2 ddn Ji (S\]A) e\.i:':.'\ﬂ Ldac A4n }i (Expron
(SNA*Parameter

G ONEA] sa s ¢ Ay oS Al pasind Alla 8 gl el Jlae i B

a5 ) (Number) &3 s (Name) asd sl (NUll) 28Y 058 o) (S s
42c dia 4l (Parenthesized Expression) o) 58l Gx wad sl (String)

(SNA*Parametey alad 403 dia i (NA) pllaill

Example 2:

GENERATE 1
ADVANCE 5
TERMINATE 1

Gl mali ) 8 138 Jas
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@ untitled Model 1

GENERATE 1
ADVANCE 5
TERMINATE 1

&
File Edit Search View EeGy=Ls8 Window Help
Cirl+Alt+5 |
CLEAR.
RESET
Custom

GENERATE 1
ADVANCE 5
TERMINATE 1

Untitled Model 1.4.sim - JOURNAL

03/26/04 19:38:32 Model Translation Begun.
II]3.||':2I3.I'I]!| 19:38:32 Ready.

4 START 100 5 3Saall ¢ jals g all sl 3380 iV
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A R R e

GENERATE
ADVANCE
TERMINATE

= Untitled Model 1.4.sim:2 - BLOCKENTITIES

Location | ;I 8 of = 8 4|

= (] =%

Conlinue  Halt Step Flace Hemove
Loc | BlockType | CumentCount| EntryCount| RetryChain Line Number | Indude-fie |
N1GEN  GENERATE ] 105 a 2 0
midl2ADV  ADVANCE 5 1085 a 3 0
@5 3TER  TERMINATE

* Untitled Model 1.4.1 - REPORT

GBS5S5 World Simulation Beport = Untitled Model 1.4.1

Friday, March 26, 2004 1%:45:07

START TIME END TIME BLOCKS FACILITIES SIORAGES
D.000D 105.000 3 1] o
LABEL LOC BLOCK TYPE ENTHRY COUNI CURRENT COUNTI REIRY
1 GENERATE 105 L] D
2 ADVANCE i0s 5 0
3 TERMINATE 100 [+] 0

ADVANCE <l xie ¢ alie sl 5Y 5 agia sldailly 5 3e Jalxia 105 20 55 a3 aif JaaY

Al (50 s Gaay (bl KGN el
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3 Jua
o <l s ADVANCE AUl lalaiall alasin] Hedat Cumy (@bud) JEall ) ghai o g
ADVANCE lalls dlicidl) dgudll sl ol clal i alin] a5 SEIZE cpalldl) (33 5k
L Aliiall dbgadll e ol ¢ a1 5 Al a2 s RELEASE 5 <l
1l s il el s ADVANCE

The SEIZE Block:

SEIZE A

idaladl i

S(Name)  and 058 O OSars s sa s Facility sendl) an) 5l a8 A
Parenthesized ) ) 581 (0 w3 sl (Posinteger) «s se g a8
plaal oxe A B (NA) il paae déia B (Expression

(SNA* Parameter)
The RELEASE Block:
RELEASE A
idaladl i
S (Name) msd GsSe o) (Sars susva 98 s Facility Aligal) ansf 5l o A

Parenthesized ) () 581 (s ma3 sl (Posinteger) w2 s zesaa a8
eh.d 4Q2c daa ji (SNA) e\.lé.'xﬂ ALdac A4a ji (Expression

(SNA* Parameter)
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plasind (SalY 5 Loy we A ) jia Al RELEASE 5 SEIZE 0 Laa Y pdals diada
LS ADVANCE s/ ligastll Jiay (53 llall SEIZE 3 o) g 431 LAY ()50 Waaa|
ADVANCE (s} dhgusil) Jiay (53 Qall asii o) eay RELEASE O

Example 3:

GENERATE 1

SEIZE Server
ADVANCE 5

RELEASE Server

TERMINATE 1

Aaleay) ) sl Jans

@ Untitled Model 1

GENERATE 1
SEIZE Server
ADVANCE 5
RELEASE Server
TERMINATE 1

d\)ﬂ\'&dﬂh)@_b.\‘jcﬁb)ﬂ\e;ﬂ
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GENERATE 1

SEIZE Server
ADVANCE 5
RELEASE Server
TEEMINATE 1

03426404 20:15:00 Model Translation Begun.
D3f26f04 20:15:00 Ready.

Untitled Model 1.5.sim:2 - CENTITIES
Location | ~ 8| of = 8B 5]

Fird Continue  Halt Siep Flace Remove
Block Typs | CurentCount| EntryCount  Retry Chain | Line Mumber Inchudefile |

GENERATE o 0 ) 2 0

s2IZE 0 0 0 3 0

ADVANCE 0 0 ) 4 0

RELEASE 0 0 ) 5 0

TERMINATE 0 0 0 5 0
s START 1008:alS 3lSaall (5 5o

| 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

Fridavy, March 26, 2004 20:17:31

START TIME END TIME BLOCKES FACILITIES STCORAGES
D0.000 501.000 S 1 o
HAME VALUE
SERVER 10000.000
LABEL LOC BLOCHK TYFE ENTRY COUNI CURRENT COUNTI RETRY
1 GENERATE 501 400 0
F SEIZE 101 1 1]
3 ADVANCE 100 a 0
4 RELEASE 100 0 0
5 TERMINATE 100 0 o
FACILITY ENTIRIES UTIL. AVE. TIME AVAIL. OWNER FENWD INTER RETRY DELRY
SERVER 101 0.998 4,950 1 101 0 D 0 400
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> GENERATE Uil a3 ¢pal sall alalaiall J 50 wie SEIZE ) of JaaY
AN die 308 anl 3 Cans Las dedding dalxia 51 (50 ADVANCE & €1 58) a3

33l & GENERATE < (o bl ) jaa) ) sildall &a3le 1anY) GENERATE
Gl ) TaaY Loyl (LU 8 Jalaie 400 40 23 50 GENERATE lldl) of LS (i gl
Abgaal) 23l o 98 2 g Jalatie 43 22 9 SEIZE

O 5 Al Al (e jraal ats ADVANCE i) i A Jelall da (10 & 30 gl
)
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.

4 Jua

Claiban) pead A gl oa Lad ¢ dlggaitl] jan) s ol ) gida () 65 Bl JUall & a3l
iy T sl 5 QUEUE Wb (a5l e (a8 3 g3 (2 jall 1361 € saldall 13 (e
o oe g 5 DEPART lldll s Jisy) sl ) dalie J 530 2ie cililiany)
Sl S il Leglg HUSTYT ) silda (g dalatia 5 )3 e Clilany)

The QUEUE Block:

QUEUE A,B
sJlardl Caa
A sl (Name) sl 0sSo O (Sars S5 s s ¢ psahall an ol o8 ) A

sl (Parenthesized Expression) sl sl (a w5l (Posinteger) i s« zasa
(SNA* Parameter) alaal 4u03c 44a S (SNA) e\.l:’..'\ﬂ L daa

GO ay | Al Y] dady sl Jsh Loy 203 ) las g s B
(Posinteger) < s« zaaa ad ) sl (Name) as) ) (NUll) 25 058 ) (S s
(SNA) paill 4axe dia i (Parenthesized Expression ) os) sl m sus sl

(SNA* Parameter) alxal d303e dia

The DEPART Block:

DEPART A,B

Jleall Cua

) sl (Name)  pd 0583 O CBans s pia sas ¢ sithall ol ol o8 A
(Parenthesized Expression) us) s8l (a5l (Posinteger) < s« zsaa
(SNA*Parameter) plaa L33e diia o (SNA) plaill 4pae dia
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@Al s ] Al Y dled s ) sidall Jsha L Gaiy Al Clas ) axe B
o 9 ganaa o) ol (Name) axsd sl (NUIL) (25Y 058 o) (S s
4ia 5l (Parenthesized Expression ) us) sl o e 5l (Posinteger)
(SNA* Parameter) alaal 03¢ dia ol (SNA) adaill dxe

plasin) (Sar¥ g leary ae da 5l Jie S DEPART 5 QUEUE Ol LaaY ;dala diadle
SEIZE ¢l dlguil) aDiss) Jiay 53 &l QUEUE (s () g 431 LS JAY) (90 Waaa]

i gy ) Adil) saay DEPART Gl aia e d88a) & cansii Of g DEPART ) LS
e sthall o Lead e ading s QUEUE !l Jsan ddaad (e SUREY) (e ) Jass g
A 23l

ozl e Bl slaa pan (e LSy i) maliyall o glat Sl

& Untitled Model 4

GENERATE 1
QUEUE Line
SEIZE Server
DEPART Line
ADVANCE 5
RELEASE Server
TERMINATE 1

33US Lgale Jaani g Aliguall 838U cand B2 338U 385 Cogun OS] g el ll (5 yad g pa i

Lol ) all
; Cascade |
i Tile
| i
Simulation Windaow r Blocks Window
Simulation Snapshot * Expression Window
Fadlities Window
| Untitied Model 1
) ) Logicswitches Windaow
2 Untited Model 1.6.sim - JOURMNAL L
) ) Matrix Window ...
Tl b A BdmdAm]l 4 & miemaa T Ol ML CRITT T TEC
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& Untitled Model 4.1.sim:2 - BLOCK ENTITIES

AEE

& Untitled Model 4.1.sim:3 - FACILITY ENTITIES

Locston | = 8 o 4 8| 4
Fird Conbinue  Halt Step Place  Remove
Loc | Block Type | Current Count | Entry Count | Retry Chain | Line Number | Indude-file |
% 1GEN GEMERATE a 0 a 2 [v]
Ee20UE  QUELE 0 0 0 3 0
£ 3 561 SEIZE 0 ] a 4 0
C#4DEP DEPART 0 1] 0 3 0
SADY ADVANCE 0 ] a 8 0
CFsREL RELEASE 0 0 ] i 0
&8 7 TER TERMIMNATE [¥] 0 0 8 o]

Lacation I _"] _'_I _lm' _"‘
Fird Continue - Halt Step
| Facility | Utilization | Delay Chain | Acquisitions | Available | Ave. Time | Owner XM | Retry Chain | Pending Chain | Interrupt Chain |

START 10083 (¥ Sad slSkaall o) ja) U8 Alguaill 3385 8 (o ol jeday¥ 4il LY

we

i
sl gall 32dls
Loc | Blodk Type Current Count | Enfry Cuuntl Retry Chain | Line Mumber | Indude-file |

& 1 GEN GEMERATE 0 501 0 2 0
MSrzqQue  QuELE 400 501 0 3 0
SE3SEl  SEIZE 1 101 0 4 0
C4DEP DEPART 0 100 0 5 0
5 ADV ADVAMCE 0 100 0 3] 0
LCF5REL  RELEASE 0 100 0 7 0
&y 7TER TERMIMATE 0 100 o] 3 o]

s gl 328l

| Utilization | Delay Chain | Acquisitions | Available | Ave, Time |  Owner XN | Retry Chain | Pending Chain | Interrupt Chain

Facil
Bl server

FACILITY
SEEVER

QUEUE
LINE

0.998

400 101 + 4.950 101 a 0

1}

< el 33al

ENTRIES UTIL. AVE. TIME AVATL. OWNER PEND INTER EETRY DELAY
101 0.938 4.950 1 101 0 0 0 400

MAX CONT. ENTRY ENTRY (0) AVE.CONTI. AVE.TIME AVE. (-0) ERETRY
401 401 501 1 195.601 195.601 200.000 0
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400 e s 5m sl s slSlall gl s QUEUE <l die (S soldall o) JaaY

LS Algaatll JUanil (s2e (uSaig lan Adlle a5 0.998 & Al Ayllad () Laa (Jalaia
gl a5 i ) il Jalaie 402 ) (V) alsh Joa s sildall O

Gl alea iy @lld g 23 gail) oo jlad g al celitiaadle Jas 5 COgall

.Gy 13l JaaY 5 ADVANCE
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.

5 Jla
s i gl e a3 s @l g U e &l e Jaal bl JE ) gl

5 i 5t 2 IS GPSSess 5 i Ll Ju s U (3,7) A7 53 om @ sial

S il B s gl e e e aad 25 A5 e ) s e

GENERATE 5,2
QI mamyy 4k T (s satiall w5l qtty (S gde Al (40 ) Janins Lia
ADVANCE 4,1

Gl zalial) e Juonsll 134 (55

& Untitled Model 4

GENERATE e
QUEUE Line
SEIZE Server
DEPART Line
ADVANCE 4.1
RELEASE Server
TERMINATE 1

Dl shall 3385 s Baa B8 w35 LS il 5 ) 8 381 g5 pelai s galipal
ALl 381l e Uloas LS Lggle Juani
| window [

Cascade
Tile l

Simulation Window 4 Blocks Window
Simulation Snapshot * Expression Window

Fadilities Window
Logicswitches Windaow
Matrix Window ...

) ) Plot Window ...

4 Untited Model 1.7.5im:3 - FACILITY ENTITIES -
) ) Queues Window
v 5 Untitled Model 1.7.sim:4 - QUEUE ENTITIES .

Savevalues Window

1 Untitled Model 1
2 Untited Model 1.7.sim - JOURMAL
3 Untited Model 1.7.sim:2 - BLOCK ENTITIES

i Slaall (5 i
-l gall 53l
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Loc Block Type Current Count | Entry Count | Retry Chain | Line Mumber | Indude-file

(1GEN  GENERATE ] 100 0 2 ]
P2 QuE QUELE 0 100 0 3 0
£ 3 561 SEIZE 0 100 0 4 0
C:4DEF  DEPART ] 100 i 5 ]
D 5 ADV ADVAMNCE 0 100 0 B 0
EF s REL RELEASE 0 100 0 7 0
&8 7TER TERMIMATE 0 100 0 3 0
:Q)ﬂ.@.&nﬂ\ 334l
Facility Utilization | Delay Chain | Acquisitions | Available | Awe. Time | Owner XM | Retry Chain Pending Chain | Interrupt Chain
IESERUER 0.778 0 100 + 3.097 a a 0 o}
+ ol glall 3383
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 0.285 0.983 [v]
< onal 3380
FLCTILITY ENTRIES TUTIL. AVE. TIME AVAIL. OWMEER PEND INTER EETRY DELAY
SEEVER 100 0D.778 3.997 1 4] 4] 4] 4] 4]
QUEUE Ma¥ CONT. ENTRY ENTRY (0) AVE.CONTI. AVE.TIME AVE. (-0) ERETEY
LINE 1 4] 100 T3 0.052 0.285 0.983 4]
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6 Jua

el el iy g aldaill cilaa aaY (5 ) S5 a3 58 s (S5 Cumn Gilad) Ji) ) shail
The TABLE Command:

NAME TABLE A,B,C,D

058 O emagedsa g sy Jsaall aul 5l Adle NAME s

1l g2l
Gosra  sasleilpan oy A Ul all Say sl and 8 Jsaall daa A
G wnd sl (Sring) <asos ) (Number) o3 ) (Name) sl 058 o) (Saus
(SNA) plaill Lpxc diia i (Parenthesized Expression) () sl
A5 058 O s s sy JeY Al e V) sl
B0 058 O s s s Dl aaa C

e e grna o (5 O g S5 sa g ) dae
Ll sam 9 da 30U L) pany Wlad o 53 530 TABULATE &l TABLE eY) ge Sl

QI Lgaany A8le 4l al  Jsanll (S5 JSG A4S T any TABLE aY) Cun
S il A TABULATE

The TABULATE Block:

TABULATE AB

8| PEAIUITEN
cna b sl (Name) ansd 058 O (a5 (gosma st s 4y sl Jsaall o A

4ia l (Parenthesized Expression ) ol sl (i sl (Posinteger) < s
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(SNA* Parameter) aleal 43c dia ol (SNA) adaill 4xe
s (Number) a3 sl (Name) awd sl (NUll) t5Y 058 O (S 08l dale B

5 (SNA) pUaill 43xe dia i (Parenthesized Expression Yol 8l (s s

(SNA*Parameter) alzal 03¢ ddia

545 Transit Time JEBY) a3 sl M1 pUaill & & oSall (e 3 (5 ) S a5 6il) Y1 aa il

Jalatia

TTime TABLE
GENERATE
QUEUE
SEIZE
DEPART
ADVANCE
RELEASE
TABULATE
TERMINATE

JS A Ll aa 61 AUaill Apoae A6a

M1,1,1,10
52

Line
Server
Line

4.1
Server
TTime

4

leale ot g J gand) 8385 ansd 530 5380 w385 o gas o grali jall 138 5l 2y dlinall i

Cascade

Tile

Simulation Window k
Simulation Snapshot k

v 1Untitled Model 1
2 Untitled Model 1.9.sim - JOURMAL
3 Untitled Model 1.9.sim:2 - BLOCK ENTITIES
4 Untitled Model 1.9.5im:3 - FACILITY EMTITIES
5 Untitled Maodel 1.9.sim:4 - QUEUE ENTITIES
& Untiled Model 1.9.s5im:5 - TABLE WINDOW
7 Untited Model 1.9.1 - REPORT

S50 4

i

Blocks Window
Expression Window
Facdilities Window
Logicswitches Windaow
Matrix Window ...
Plot Window ...
Queues Window
Savevalues Window
Storages Window

Table Window

L laia) (Saall Jshaadl eland 4ald s a8 clibass 5300 22 ) (s20
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Table |TTIME |

TTIME

Cancel

33U jelatd Layka o HLid) %y (521 98 5 TTime s& asd aal g Jgaa aa gy 43) Lo

& Untitled Model 1.8.sim:5 - TABLE WINDOW =13
TTIME
Mean: 0.000 S.D.: 0.000
m
0
5 28 a8 48 55 651 7% 85 T3

ansy 33 gl aaY
ziid START 5002 8lSladll (5 i
+al) g8l 3aals
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Loc
C1GEN
D2 QuE
053 561
[C4 CEP

5 Aoy
s REL

7 TAB
o TER

Block Type Current Count | Entry Count | Retry Chain | Line Number | Indude-file

GEMERATE
QUELE
SEIZE
DEPART
ADVANCE
RELEASE
TABLULATE
TERMIMATE

] 500 ] 3 ]
] 500 ] 4 ]
] 500 ] 3 ]
] 500 ] ] ]
] 500 ] ) ]
] 500 ] a8 ]
] 500 ] 9 ]
a 500 0 10 0

:Q)g.g_..nﬂ\ 334l

Facility Utllization | Delay Chain | Acquisiions | Awailable | Ave. Time | Owner ¥N | Retry Chain Pending Chain | Interrupt Chain
[F]server 0.798 0 500 + 3.991 0 0 0 0
+ ol ghall 33403
Queue Entity Current Content | Entry Count | Zero Entry Count | Maximum Content | Average Content | Average Time (+0) | Awverage Time (-0) | Retry Chain
LINE 1] 500 306 1 0.048 0.238 0,892 o]
-J ghaall 5380
TTIME
Mean: 4.231 5.D.:0.772
360 -
] | —
1 2 3 4 L G 7 g 'q

Al ) pall (a3l (5 JSE 7 e i 43) TaaY
)
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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 O
0
QUEUE MAX CONT. ENTRY ENTRY/(0) AVE.CON T. 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 4231 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

) s LR & 5y 10
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7 Jlia

aly Jsadall A 3Y (5l S sl gamg 5315 QTABLE e¥) JUall 138 8 o i s
S )

The QTABLE Command:

NAME QTABLE A,B,C,D

and 058 () g0 a5 (55 pms Jsaall ) ) Aadle NAME s

sl gl

cona ab ) sl (Name) amd 0sSs O (S5 s ma sp s sl and A
(Posinteger)

B 058 ) s S5 pa sh s YAl eV aal) B

A8 0sS Ol ey gosa ga s il aaa C

e grna a5 ) g s )5 i sy il axe

Gl Lllie 8 5a¥) 138 (o o g

TTime  TABLE M1,1,1,10

QTime QTABLE Line,1,1,10
GENERATE 5,2
QUEUE Line
SEIZE Server
DEPART Line
ADVANCE 41
RELEASE Server
TABULATE TTime
TERMINATE 1

SIS el Jgon 3301kl
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i Cascade |

I Tile
‘ Simulation Window r Blocks Window
1 3

Simulation Snapshot Expression Window

Fadiities Window
v 1gpssByExample.qgps

. B e ! Logicswitches Windaow
3 gpssByExample. 1nl5!m 2 - BLOCK ENTITIES Matrix Windew ...
R Plot Window ...

4 gpssByExample. 10.sim:4 - TABLE WINDOW
5 ByE le.10.2 - REPORT
e Savevalues Window
oenver Storages Windaow

4.1

J\};j\ 328l UA?"

Queues Window

Open Table Window E|
Table |QTIME |
TTIME

Cancel

Qtime LA Laie Jsaa Lﬁ‘ Dlia) AlSa) aat 33801 s2a o) Jaa
3Ll yelan
=]E3

& gpssByExample.12.sim:2 - TABLE WINDOW

aTIWE

Mean: 0.000 5.D.: 0.000

10

1 | zl 3I 4I 5I EI ?I BI Ig

START 500 ol 5 zeeli ) 138 Ja
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D3l Jsan Hedan y @bl JUal) A LS oo gAY clal Al aes

& Untitled Model 4.5.sim:5 - TABLE WINDOW Mi=E3
QTIME
Mean: 0.239 S.D.: 0.524
600 _
0 —
T 2 3 4 & & 7 8 g
Al
FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY
DELAY
SERVER 500 0.798 3.991 1 0 0 0 O
0
QUEUE MAX CONT. ENTRY ENTRY(0) AVE.CON T. 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 4231 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

N s ClUall &l 3,2y o
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8 Jlia
Jsaa (8 ) 48y 5l (o ey Al s FUNCTION o) JUiall 138 8 (a paciaes (o gas

QS Ll g Jsan JSG e Jhare e )58 (e Adleall aadi
The FUNCTION Command:

NAME FUNCTION AB

Jlaal Eus
e gna ad ) ) (Name) aud GsS OF CSars A g a5 Alall daa A
Parenthesized Expression ) sl 8 (s sl (String) o= sl (Posinteger)
(SNA*Parameter) alsd 4ae dia i (NA) pUaill daxe dda i (

A5 A 8 i) 2550 aaey 5l e as (aa) g Capa) Al ¢ B
Eos =
s & 63 (g Ala o yaa 5 (Continuoud C

ehaiie & 53 e Al Ca a5 (Discrete
4a 3 A2 <o 2y (Discrete Attribute

48 ¢ g3 e Ay (List)

£ r m ©

Gilia A48 & 43 (e A2 (List Attribue)
(b Led (3, kil die ¢ 3 JS 7 i g

Single Channel Queue ) ¢l) uall ) gilda
Legin duady ) slie IS0 adall adads ) b3 ey aaly el ppia Al s

i el Jsa s Gmle 40381 028 5 382 8 5 1 ¢ Interarrival times. s s (e 43 )]
A Jsaall 8 LS Jlaiay)

il e Al 55 Jsan

Time between

422



Arrivals Culative
(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

(AU Jsaadl 8 LS CYLialy (3183 6 5 1 Omle 7 5) 55 Sevice timedwasd) dia |
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Aeadll Lie i )55 Jsan

Service Time Cumulativ
(Minutes) Probability  Probability
1 0.10 0.10
2 0.20 0.30
3 0.30 0.60
4 0.25 89.
5 0.10 0.95
6 0.05 1.00

U525 500 Ao 5 J pum 5 81SLany sl i o llall

IAT FUNCTION RN1,D8
0.125,1/0.25,2/0.375,3/0.5,4/0.625,5/0.75,6/0.815)/8

JaaY

IAT s Al sl (1

1l 50 16 5 5352 GPSS! LiaY) GPSSs4 Js¥) 4l suliall o8 Y1 Al 50 98 Alall daa (2
(RN16 sis s RN (s 4l siall ol )3

Ll e 2551 8 5 9m s aatiia Al ¢ 5 (3

JSEN e i iy pland) Jsl (A1 S ¢ sn s daabie sl )5 5Y) JAx (4
el da die aS) il o gl Alla A F(x) S F(X), Xa/F(X2), Xl - . /F(Xn) X
X=x () giiall

Ao J<3 o daaall L i a3 55 Jsan qoas Jially

STime FUNCTION RN1,D6
0.1,1/0.3,2/0.6,3/0.85,4/0.95,5/1.0,6
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Gl el shai g

TTime  TABLE M1,1,1,10
QTime QTABLE Line,1,1,10
IAT FUNCTION RN1,D8
0.125,1/0.25,2/0.375,3/0.5,4/0.625,5/0.75,6/0.815)78
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

s Ombe A3l ad g5 3 Gl Lieadiind (i€ JaaY
GENERATE FNSIAT
G 8 Aaaal) dia HY () i Lilad SIS 5 ENGANA Jo s olins 5 JAT Al ans) L3S

34 500 425 zali pll JAxs ADVANCE

éu.mj

) sall 3als
Loc Block Type Current Count | Entry Count | Retry Chain | Line Mumber | Indude-file
(Cy1GEN  GENERATE 0 501 0 g 0
CP2QUE  QUEUE 0 501 0 10 0
= 3 SEI SEIZE 1 501 o 11 0
Ch40DEP  DEPART 0 500 0 13 0
[CJ5ADv  ADVANCE 0 500 0 14 0
s REL RELEASE 0 500 0 15 0
E27TAE  TABULATE 0 500 0 16 0
LM 8TER  TERMINATE 0 500 0 17 0

Qw\ 32813
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Fadility Utillization | Delay Chain | Acquisitions | Available | Ave. Time | Owner ¥N | Retry Chain Pending Chain | Interrupt Chain

F Bt 0 501 + 3.232 501 0 0 0
).u\ }H\ 3283

Queue Entity Current Content | Entry Count | Zero Entry Count | Maximum Content | Average Content | Awerage Time (+0) | Average Time (-0) | Retry Chain

LINE 1 501 229 ] 0.509 2,196 4.044 1]
D) }JU::S\ d FREN 32dl

QTIME
Mean: 2.200 5.0 3.227
360 _
l] [ 1l
2 3 4 5 6 7 g 'q

FACILITY
DELAY

SERVER
0

QUEUE
RETRY
LINE

TABLE
CUM.%
TTIME
6.00
15.60
30.80
47.80

61.40

ENTRIES UTIL. AVE. TIME AVAIL.

501 0.749 3232 1

MAX CONT. ENTRY ENTRY(0) AVE.CON

6 1 501 229 0.509

MEAN STD.DEV. RANGE

5.438 3.513

1.000 -
2.000 -
3.000 -

4.000 -

426

OWNER PEND INTER RETRY

501 0 0 O

T.AVE.TIME AVE.(-0)

2.196  4.044

RETRY FREQUENCY

0
1.000 30
2.000 48
3.000 76
4.000 85
5.000 68



5.000

71.80

6.000 -
80.40

7.000 -
86.40

8.000 -
89.00

9.000 -
100.00
QTIME 2.200 3.227
56.80

1.000 -
67.00

2.000 -
76.20

3.000 -
83.60

4.000 -
88.40

5.000 -
91.80

6.000 -
93.60

7.000 -
94.80

8.000 -
96.40

9.000 -
100.00

6.000 52
7.000 43
8.000 30
9.000 13

55

0

1.000 284
2.000 51
3.000 46
4.000 37
5.000 24
6.000 17
7.000 9
8.000 6
9.000 8

18

Gl Al e el i )i Calldall & g3y
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9 Jlia
one JS AT QE L (e JESY y conlilll A4S i paias (o g JUl) 138 8
Glld ) Jasy) gl Jelaiall cas (31 s TRANSFERGIEN (ia jaia o g ¢ Judisia

The TRANSFER Block:

TRANSFER  AB,C,D

Jleall

S BOTH 058 O g LR 58 5 LAY ddiai Cogu g JEmy) Qlld )5l A
Zonaa e 5l Name px) Ji fraction ,~S 3§ SBR 5! P s) FN 5! PICK ' ALL
43 daa ) ParenthesizedExpression sl 8 G JmaS o) Posinteger s s
SNA*Parameter el 423c ddia 5l SNA pUaill

O8O s LER) sa 5 P skl ol Alla A sal 3l lae ol (lSa 5l lld ad B
ol s s ) Posinteger s se gsaa 232 5l Name as) sl Null s W)
alaal doxe ddia 5l QYA aaill Zpaxe Zéa ) ParenthesizedExpression
SNA* Parameter

0588 O s (sLER) sa 5 P skl SF Al A sall) e sl S ol A G C
o) B (st 5l Posinteger @ s guaia 23 5l Name as) sl Null (& W)
alaal oxe Adia 5l QYA aUaill Zpaxe Zéa ) ParenthesizedExpression
SNA* Parameter

0588 O s ) 585 | Aal yiBY) aiadg ALL shall (S 5 (I L3 D
o) 58l G a3 5) Posinteger < 5o zsaa 232 ) Name as) sl Null s Ll
alaal oxe ddia 5l QYA aaill Zpaxe Zéa ) ParenthesizedExpression
SNA* Parameter

TRANSFERIA) sk

Al 5 B Jalally 2aae 8 ) Lag pliall e JESY) (e (S ol e skl

Jie A el Jueely
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TRANSFER ,NewPlace

Dsh o Jemy QI 18 (a ld e A Jaladd) 685 Leie
Diad )

TRANSFER 0.75,,NewPlace
e T5% & cady Qlall 1 Jay A Jadil) Jalaiall ()d
NewPlace » AL aleall Qllall ) YL
Ll Jalaial ld BOTH 4l sa A Jalaall ) 580 Ladie
o 8 B bl 35 3a 5 33 51 (30 A LY Al sy
Jalrall 0 ey 2 50 oA ) ) Jgaall J glay I adainny
O S i ol 030 o Al pmy 3 iy o i
Jad Led saa (S adlal) (e S (S Alla g Laaad Jsa0
Jie B Jalall 86 3 sl Al

TRANSFER BOTH,FirstPlace,SecondPlace

FirstPlace ye_all allall I Jsaall Jasill Jaleiall Jaag 138
O SecondPlacerx all Qlall ) Jsdall Jglag oSaiy o o
Al Alla g 138 5 ) Callall ) gaall &) glacal) gy oSy ol
FirstPlace y_yl) all ladl) ) o5 agia Y J sl
J) AulSeY Al @l (e S dae jld) o4y shall 138 8
la JaT Gl g g ) 8l ol Jl ey s Lead) il Jalaial)
OS5 4] Jsaally ll g8 o2a aal eansy ia L JEBY oy g
Sied call gall bl i i Ca Al

TRANSFER ALL,FirstPlace,LastPlace,2
oasd 4l a8 )l FirstPlace e el Al s o5
i 1358 5 (D daladl (186 32 aaY) (puallay 49y (g3l Y
Jsaall LlSk) (and 2 5 LastPlace e lb e all llall Juas
138 5 J sV Call (e A glaall 5 (andll alay Y A 4
JU) AplSey Cll @l e juS aae L) &5 sl 1 b
la AT G5 3l sdll sda Jgf e Leal) Jadiill Jalaiall
sl 03n af ey s S e IS Lebn JLEAY) S

429

gl ) shall

BOTH _sh

ALL sk

PICK _sh



Diad L) g o Lia) o3 alld J Y bt (5S35 4] Jsaall
TRANSFER PICK,FirstPlace,LastPlace

&l 5 FirstPlace e ) el o Wil gle @ jlad) 5

Ay ranny QB J 5l J s30 sk 5 LastPlace <l

2325 A0 an (pe U QlE ) JEBY) oy ) shall 1aa 8

Wiad C Jalally dany (g lia) 3L ) Hlaie A8l 5 B Jalally

TRANSFER FN,Functionl,5

all Jiy 53l ) aaatl 5 L) il s Function2&0lal) ks

g 4xd g 2asy B ) ) Jalatial) Jaty ) shall 1aa (8

) JE C aang &1 13) 5 C Jalally 3a0sall dadll g alae A

alaal) oy 20l o8 5l

Adlad s jall (4 ) shall 13gd (3 )l b g

Alladl ds jall (4 ) shall 13gd (3 5k s

FN Al gh

P alaall sk

= Al el sk
Oal 5 sk

4l JEal) 8 TRANSFERGIEN aadind i sus
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MM\LMJSQJM\

JyLL:um}\JLumw)SS\J};}J&Z\S\AAS\@JJ:UA‘)Q}AJM\\Mu.aua\)aj\
o) Qllall Juasis 32Y Gaeals Glllall 4l e o ss <l ] day ju dedd ankas
A J gea gl e Al a5 55 camem andaall ) )l Jasi padaall dlial )

il e Aa 3l 55 Jsan

Time between
Arrivals Cufative
(Minutes) Probability ~ Probability
1 0.25 0.25
2 0.40 0.65
3 0.20 0.85
4 0.15 1.00

e dliagy Al g) JSy (a8 pd g 508 JIS) daal S Sl deal aaal) ey el
Sl b S dea) (o JS0 dedl) Al g bl Ak b gl 4l LS (G

(sl
raeal Laadl) A5l a3 58 Jsaa
Service Time Cumulativ
(Minutes) Probability  Probability
2 0.30 0.30
3 0.28 0.58
4 0.25 0.83
5 0.17 1.00
FIEREOV PR P
Service Time Cumulativ
(Minutes) Probability  Probability
3 0.35 0.35
4 0.25 0.60
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5 0.20 0.80
0.20 1.00

000 38 el Ul 6Slae s llaal
AHMD 4senis 2aa¥ a3l a5 IAT ety smasl) Gabe A3l sy 0585 g
BKR 4xemsis Sis

IAT  FUNCTION RN1,D4
0.25,1/0.65,2/0.85,3/1.0,4

AHMD FUNCTION RN1,D4
0.3,2/0.58,3/0.83,4/1.0,5

BKR FUNCTION RN1,D4
0.35,3/0.6,4/0.8,5/1.0,6

bl OsSas
IAT FUNCTION RN1,D4
0.25,1/0.65,2/0.85,3/1.0,4
AHMD FUNCTION RN1,D4
0.3,2/0.58,3/0.83,4/1.0,5
BKR FUNCTION RN1,D4

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 FNS$IAT
QUEUE Line
TRANSFER BOTH,,BAKUR
SEIZE AHMAD
DEPART Line
ADVANCE FN$SAHMD
RELEASE AHMAD
TRANSFER ,FIN

BAKUR SEIZE BAKR
DEPART Line

432



ADVANCE FN$BKR

RELEASE BAKR
FIN TABULATE TTime
TERMINATE 1

Al 5 2l dlail) e (S BOTH sh 4 llweadin) Y1 TRANSFER LAY
Aad ) e deal a5y 4tend 255 A G s aiad (Sl ye skl 8 lalieadil
6 50l 43S 5 daia (ge U 5 dlan 5 20y 5 GPSSA gebisall 138 Janl S Aol 53 4tend

Gl sl 3386 jelal jslaiall

Loc Block Type Current Count Entry Count | Retry Chain | Line Number | Indude-file
0 1 GEM GEMERATE 0 0 1] i1 0
Cr20UE QUELE 0 0 0 12 0
G‘ JTRA TRAMSFER u] u] u] 13 u]
=2 4 5E1 SEIZE o] o] o] 14 o]
s CEP DEPART o] o] o] 15 o]
D 5 ADV ADVAMICE o] o] 0] 17 o]
¥ 7 REL RELEASE 0] 0] 0] 13 0]
G‘ 3TRA TRAMSFER 0 0 0 19 0
ELBAKUR SEIZE 0 0 0 20 0
Ck 10 CEP DEPART 0 0 0 22 0
D 11 ADV ADVAMCE 0 0 0 23 0
EF 12 REL RELEASE 0 0 0 24 0

TAEBLILATE 0 0 0 25 0
TERMIMATE 0 0 0 26 0

| U)o baally @lld g by 3Ssall (5 23 TRANSFER Gllsall e aalis S
Baaliia (po LiiSan 138l 58l 3280 (e d )l Aadlall 8 25a gall g Stepaiad i giSall
Sl a3 ghad 5 slad 3lSLal)

-1
Loc Blodk Type Current Count Entry Count | Retry Chain | Line Mumber |  Indude-file
o1 GEN GENERATE 1 1 0 11 0
D2 QUE QUELE 0 0 0 12 0
G 3TRA TRAMNSFER 0 0 0 13 0
=4 5E1 SEIZE 0 0 0 14 0
ks DEP DEPART 0 0 0 16 0
D o ADY ADVAMCE 0 0 0 17 0
EXF7REL RELEASE 0 0 0 13 0
G 3TRA TRAMNSFER 0 0 0 19 0
EEBAKLR SEIZE 0 0 0 20 0
C& 10 DEP DEPART 0 0 0 22 0
D 11 ADY ADVAMCE 0 0 0 23 0
EF 12 REL RELEASE 0 0 0 24 0
CLFIM TABULATE 0 0 0 25 0
£r 14TER TERMIMATE 0 0 0 26 1]
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GENERATE !l aie Jalxia Al 53 Step e Lilaia Loaic

-2
Loc Blodk Type Current Count Entry Count | Reftry Chain | Line Mumber |  Indude-file
0 1 GEN GEMERATE 0 1 0 11 0
=22 QUE QUELE 1 1 0 12 0
ﬁ' 3TRA TRAMNSFER 0 0 0 13 0
£ 4 561 SEIZE 0 0 0 14 0
&5 DEP DEPART 0 0 0 16 0
D o ADY ADVAMCE 0 0 0 17 0
EXF7REL RELEASE 0 0 0 13 0
G‘ 83 TRA TRAMSFER 0 0 0 19 1]
£ BAKUR SEIZE 0 0 0 20 0]
Ck 10 CEP DERPART 0 i} 0 22 u]
E| 11 ADV ADVAMCE 0 0 0 23 o]
EF 12 REL RELEASE 0 i} 0 24 0]
ChFIN TAEBULATE 0 0 0 25 0]
£F 14TER TERMIMNATE 0 0 0 26 0

Osedlall ¢l i) sl 1) Jelaiall 4l

3
Loc Blodk Type Current Count Entry Count | Reftry Chain | Line Mumber |  Indude-file
0 1 GEN GEMERATE 0 1 0 11 0
22 QUE QUELE 0 1 0 12 0
{} 3TRA TRAMNSFER 0 1 0 13 0
E,I:EH} SEI SEIZE 1 1 0 14 0
=5 DEP DEPART 0 0 0 16 0
E| o ADY ADVAMCE 0 0 0 17 0
EF7REL RELEASE 0 0 0 13 0
{) 3TRA TRAMNSFER 0 0 0 19 0
ELBAKLR SEIZE 0 0 0 20 0
C& 10 DEP 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 TABULATE 0 0 0 25 0
¥ 14 TER TERMIMNATE 0 0 0 26 0

G sl ) oty dalaiall (b aaaY ALV o Ly JA S5 sl e S G Ly
Sea) Jalaiall alivg 5 dealy dllwadld 5a5
-4
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Loc Block Type Current Count Entry Count | Retry Chain | Line Mumber |  Indude-file

(Zy1GEN GEMERATE 0 1 0 11 i
Orz2quE QUELE 0 1 0 17 i
¢ 3TRA TRANSFER 0 1 0 13 i
4 5E SEIZE 0 1 0 14 i
=E¥5DEP |  DEPART 1 1 0 16 0
D& aDv ADVANCE 0 ) 0 17 i
CF7REL RELEASE 0 ) 0 18 i
{ 3TRA TRANSFER 0 ) 0 19 i
CEAKLR SEIZE 0 ) 0 20 i
[Z» 10 DEP DEPART 0 ) 0 22 i
[ 11 4DV ADVANCE 0 ) 0 23 i
CF12REL RELEASE 0 ) 0 24 i
ZhFIN TABULATE 0 0 0 25 i
v 14 TER TERMIMNATE ] 0 ] 6 i

45 Sa e (13l Jalaiall Jsa mew SEIZE AW () JaaY) ) gabdall 5 j0leay lld

(0 skl

-5
Loc Block Type Current Count | Entry Count | Retry Chain | Line Mumber | Indude-file
0 1 GEN GEMERATE 0 1 0 11 0
22 QUE QUELE 0 1 0 12 ]
ﬁ' 3TRA TRAMNSFER 0 1 0 13 0
24 5E1 SEIZE 0 1 0 14 0
&5 DEP DEPART 0 1 0 16 0
oI 6 ADV ADVANCE 1 1 0 17 0
EXF7REL RELEASE 0 0 0 13 0
{} 3TRA TRAMNSFER 0 0 0 19 0
EEBAKLR SEIZE 0 0 0 20 0
C& 10 DEP DEPART 0 0 0 22 0
D 11 ADY ADVAMCE 0 0 0 23 0
EF 12 REL RELEASE 0 0 0 24 0
CLFIM TABULATE 0 0 0 25 0
£r 14TER TERMIMATE 0 i] 0 26 0

Jabaiall daad deal fay
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Loc Block Type Current Count | Entry Count | Retry Chain | Line Mumber |  Indude-file

o1 GEN GEMNERATE 1 2 0 11 0
P2 qQUE QUELE 0 1 0 12 0
G 3TRA TRAMNSFER 0 1 0 13 0
= 4 5E1 SEIZE 0 1 0 14 0
=k 5 DEP DEFART u] 1 u] 16 0
Sl & ADY ADVANCE 1 1 o 17 0
CF7REL RELEASE u] u] u] 18 0
{} 8 TRA TRAMSFER o] o] o] 19 0
& BAKUR SEIZE o] o] o] 20 0
Chki0CEP DEPART o] o] o] 22 0
D 11 ADV ADVAMICE o] o] o] 23 0
EF 12 REL RELEASE o] o] o] 29 0
R FIN TABULATE 0] 0] 0] 25 0
€5 14TER TERMIMATE 0 0 0 28 0

GENERATE Il ddaw) 53 alaill ) s Jalaia Jay

-7
Loc Block Type Current Count Entry Count | Retry Chain | Line Mumber |  Indude-file
0 1GEM GEMERATE 0 2 0 11 0
oDF2QUE QUELE i 2 0 17 0
G‘ 3TRA TRAMSFER i} 1 0 13 u}
=2 4 5EL SEIZE i} 1 0 14 i}
CesCEP DEPART i} 1 0 15 i}
ol aDy ADVANCE 1 1 0 17 o
¥ 7 REL RELEASE 1} 0 0 13 o}
G 3TRA TRAMSFER 0 0 0 19 0
EXBAKUR SEIZE 0 0 0 20 0
Ck 10 CEP DEPART 0 0 0 22 0
D 11 ADY ADVANCE 0 0 0 23 0
EF 12 REL RELEASE 0 0 0 24 0
L FIM TABLILATE 0 0 0 25 0
¥ 14 TER 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 1 GEM GEMERATE 0 2 0 11 0
C=2 QuE QUELE 0 2 0 17 0
c' 3TRA TRAMNSFER 0 2 0 13 0
=24 sEI SEIZE u} 1 i} 14 u]
k5 0EP DEPART u} 1 0 15 u]

o6 ADY ADVANCE 1 1 0 17 0
77 REL RELEASE i} i} 0 13 o]
G‘ S TRA TRAMSFER. i} i} 0 19 o]

E,EEBAHJ_IR SEIZE 1 1 0 20 o]
C& 10 DEP DEFART u} u} i} 22 o]
E| 11 ADV ADVAMCE o} o} 0 23 0]
E¥ 12 REL RELEASE o} o} 0 24 0]
R FIN TABULATE 0 0 0 25 0
& 14 TER TERMIMATE 0 0 0 26 0

& S Gsal iy TRANSFER 8 (8 ¥ a3l daas 8 Jsadie el O Ly
Alerdy S oy ST elld s BAKUR el aladll SEIZE Al
(LSia i o) BlSUaall JasT) Leidgd in LSLaall e 138
-l gall 538
Loc Block Type Current Count | Entry Count| Retry Chain | Line Mumber | Indude-file
0 1 GEN GEMERATE 0 501 0 11 0
Ckz2qQuE QUELE 0 501 0 17 0
G 3TRA TRAMSFER. 0 501 0 13 0
=4 5E1 SEIZE 0 299 0 14 0
ks DEP DEPART 0 299 0 16 0
El o ADY ADVAMCE 0 299 0 17 0
EF7REL RELEASE 0 299 0 13 0
{:' 3TRA TRAMNSFER 0 299 0 19 0
EEBAKLR SEIZE 0 202 0 20 0
C& 10 DEP DEPART 0 202 0 22 0
E,El 11 ADY ADVAMCE 1 202 0 23 0
EF 12 REL RELEASE 0 201 0 24 0
CLFIM TABULATE 0 500 0 25 0
P 14 TER TERMIMATE 0 500 0 26 0
:QM\ 3344
Fadility Utilization | Delay Chain | Acguisitions | Awvailable | Ave. Time | Cwner XM | Retry Chain Pending Chain | Interrupt Chain
[F]anman 0.860 0 299 + 3.344 0 0 o 0
- 0.727 0 202 + 4,183 501 0 o 0
+ ) ghall 3343
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Queue Entity Current Content | Entry Count | Zero Entry Count | Maximum Content | Average Content | Average Time (+0) | Average Time (-0) | Retry Chain
LINE 1] 501 343 4 0,352 0.816 2,589 1]

sdall Jsan 3240

QTIME
Mean: 0.816 5.D.:1.591
600 _
1] o
1 2! 3 4 [ B 7 g ]
spllail) 8 & Sall (g ) J san 328U
TTIME
Mean: 4.508 5.0 1.951
120 _
0
1 2 3 4 L) [ Fi g 9
sl
FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY
DELAY
AHMAD 299 0.860 3.344 1 0 0 0 O
0
BAKR 202 0.727 4,183 1 501 0 0O O
0
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QUEUE MAX CONT. ENTRY ENTRY(0) AVE.CON

RETRY
LINE 4 0 501 343 0.352
0
TABLE MEAN STD.DEV.  RANGE
CUM.%
TTIME 4508 1.951

1.000 -
11.60

2.000 -
34.00

3.000 -
56.80

4.000 -
77.00

5.000 -
87.60

6.000 -
91.60

7.000 -
95.00

8.000 -
97.80

9.000 - _
100.00
QTIME 0.816 1.591
80.44

1.000 -
87.03

2.000 -
92.02

3.000 -
96.01

4.000 -
97.60

5.000 -
98.20

6.000 -
99.20

7.000 -
99.60

8.000 -
99.80

9.000 - _
100.00

T.AVE.TIME AVE.(-0)

0.816  2.589

RETRY FREQUENCY

0
2.000 58
3.000 112
4.000 114
5.000 101
6.000 53
7.000 20
8.000 17
9.000 14
11
0
1.000 403
2.000 33
3.000 25
4.000 20
5.000 8
6.000 3
7.000 5
8.000 2
9.000 1
1

AU 1o Ganlie an ) e

59.8% ! 0525 500 e 0525 299 = 2ea) agars alll sac

40.4% & 055202 = S agera palll 2ae

439

86% = deal i

72.77% = S aillai



458y 3,344 = 2aY 2adll () Jans gia
43824183 = Sl dasdll e Jaus i
G4 = sidall Jsh akael
055343 = 5 k5 ol Gl L sae
31.4% =(500/343) — 1 = Jhiy 530 o) Juis)
03 0.352 = sl J sk dass i
4385 0.816 = L slall & LAY (e Jans e
438272 .589 = Jad jhaii) al Hgidall DY) (e ) das s
1582 4.508 = olaill b ¢Sl (a3 aus s
Alia ) ax sl (& JLEYI ey st (e
G ] 50 o sl G kil (55403
G2 51 owonr33 5
G352 onon)25 s
Gl 53 w0520 s
13Sa
Al (8 Sl e Jgan el (S 3y Hhall (pudly
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10 JLa

5 RETURN 5 PREEMPT<! 58l s RMULT 5 EQU (oY) adis Cagus JUall 124
PRIORITY
The EQU Command:

NAME EQU X

Lol 6 Silone Laf NAME G andd ) Wi 5 (Aan) 5ke 36 Y 138
Gospa shs G omed X anl 05 Ol iy s )5 e 85 Ay yaall 5 jlally 5 j0idl)
G wad OS5 O
-l
Price EQU 10
Ol el ydl 3 Priceasy) 2 silbe (ol 1388 5 10 4ail) 43lary 5 Price anY! <oz 138
10 4edl) 4plaz s GPSS

The RMULT Command:

RMULT AB,C,D,E,F,G

GPSSst Axpall 41 guiall o8 V) Il g 31 530 A Jamy 5aY) 128

Jleal

S Y 05 o) s 5LER) a5 RN J Y &l pliall a8 ,Y) ol 5 31 58 A
2 5a maaa 2

S Y 58 ) OS5 EA) 5 5 RN2 (0 400 sl o691 o] g 5153 B
o e

S Y 05 O Sy s LR sa s RNB il 4 guial) o8 Y1 A 5a 381 53 C
2 e a2
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S Y OS  fas s ER]  5 RNA @l Al sl A1 2 a8 5 D

(2 5a prisia i

S8 058 O (Sars s LER) a5 RNS Gselall 4 giall a8 Y1 ol 5 31 58 E
(2 5a prisia i

S 28 S O Sy LR a5 RNB (sl Al siial) 8 ,Y) ) e 31 53 F
(2 5a prinia i

S8 58 O (Sars s LEA] a5 RN7 sl Al siial) o8 ,Y) ) o 31 53 G
(2 50 Zrisiaa A

The PREEMPT Block:

PREEMPT A,B,C,D,E

Aladl aie tef AT Jalaial 18 50 LDl g Jady 2 Jalaiall yuag

Jlaall
o g granaa 2 gl and (5 O gy s sa s Al o) 8 A
LA sa 5 Aladl) culie) 13) dabliall sk sl PR e s 4aladY) sk B

NUll 22Y 5l PROSS: O s

s s oka) g Al e ) el Jalatiall 4l Jaiyy (Al G 8 ) o) C
e Aba ) Qal B O ot ) o ge grmiaa e gl a5l (3 (5S O
alzal 4000 diia f HUaill

2150 Jaiall Ll (a3 4 s (530 el 5t 5 leall 5 D
ALy gl Ll elld g a3 el 038 (o Jalaiall 22y g RE gy sk E

Sosra C aladl S ladie 5 C aleall 8 W Jay (Aan () g
The RETURN Block:

RETURN A
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8 e Lelady S Al Algdll ) PR sk (A PREEMPTAdau) 53 ) ) Jalaiall duay
el Aliadl al Al Jalaiall e olgii] a2y (5 53

Jalall

S s nia 230 )l (55 O anas (s oma st s gl o) sl 8 A

M@qmaim}iew@am&m}\w\jﬂw)ﬁaj

The PRIORITY Block:

PRIORITY AB

Ll Jaleiall 4ladl sy 5l 2asy

s Jlaall

o sl gunaa die 5l and L) (50 O ana s Ay g oma A aaall ALY Ao A
alzal Lpac diia o QUaill dpaae diia 5l (ul & s

(5 stosn o pg) (Al Cplalatal Cala Tl (Jaleiall puiay s A5l 5_SIAN L B
Y 5 BU 058 o) onas LR s 5 AuliadYl

:Jla

PRIORITY 10
Ad) iy dalstia JS9 10 Abeadl (5 sinna (any QI 12

9\93)333@&4.“ "L’AJjSl.SlAA

:\JM .A;\j C)uaj Jale uﬁ)ﬁhb)@é\ CM} M‘)jed;.m' X

AL B e Al 53 ya 5all 45 )51 3 3¢aY Overhaul 452l

st 4y 5l 8 ey A psall Dlpall Leia 8 Aay o ladlaly oLl

Al Sy deln 1041 Boxiwisacla 4048 S

90210 S daaip Luysh (sl ol 58 Jaami o) sad yaad Jie day yudll
okl gliad (A Al 8 Seal Adds 1545 (3 ki 5 Add:

448y 120430 Guiuigdelu 51 JS Jaidple Aluay
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el Al (e bl 3 ALl L Gl 8 eal L LedleisY

Rseed

Overhaul
Spot
Service
Alljobs

A5l 8 5eaY

.25 50 3aal Ak ) oll Jue (Sa -1

Ol s g paldly alail) Jele ddlad oaa 22

EQU
RMULT
QTABLE
QTABLE
QTABLE
QTABLE

GENERATE
QUEUE
QUEUE
SEIZE
DEPART
DEPART
ADVANCE
RELEASE
TERMINATE

GENERATE
QUEUE
QUEUE
PREEMPT
DEPART
DEPART
ADVANCE
RETURN
TERMINATE

gl
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_ﬁlﬂ\
L._IJ‘JSM S.Séu
Loc Block Type Current Count Entry Count Retry Chain | Line Mumber Include-file
0 1 GEM GEMERATE a 9 0 9 a
D#2 QUE QUEUE 0 g 0 10 0
P73 QUE QUEUE 0 g 0 11 0
5 4 s5E1 SEIZE a 9 0 12 a
D 5DEP DEPART a 9 0 13 a
Ehﬁ DEP DEPART a 9 0 14 a
D 7 ADV ADVANCE a 9 0 15 a
EF3REL RELEASE 8] 9 0 12 8]
LF 9 TER TERMIMATE 8] 9 0 17 8]
G 10 GEN GEMERATE 8] 285 0 19 8]
D¢ 11 QUE QUELE ] 265 0 20 ]
D¢ 12 QUE QUELE ] 265 0 21 ]
EL 13 PRE PREEMPT i} 265 0 22 i}
CE 14 DEP DEPART i} 265 0 23 i}
& 15 DEP DEPART i} 265 0 24 i}
D 15 ADV ADVANCE i} 265 0 25 i}
EF 17RET RETURM 1] 265 0 26 1]
£F 13 TER TERMIMATE 1] 265 0 27 1]
O 19 GEM GEMERATE 1] 7 0 29 1]
C#20 QUE QUELE 1] 7 0 30 1]
21 QUE QUELE 1] 7 0 3 1]
E5 22 FRE PREEMFT a 79 0 32 a
& 23 CEP DEPART a 79 0 33 a
& 24 DEP DEPART a 79 0 G2 a
E,D 25 ADV ADVANCE 1 79 0 35 a
EF 25 RET RETURM a 73 0 36 a
&r 27 TER TERMIMATE a 73 0 37 a
Gy GEn GENERATE 0 50 0 3 0
TER. § TERMIMATE a 50 0 40 a

D gl) 3380
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Fadility Delay Chain | Acquisiions | Available | Ave. Time | Owner ¥N | Retry Chain Pending Chain | Interrupt Chain

iMAINTENANCE 1] 353 + 54.138 401 1] 1] 1]
).u\ }H\ 3283

Queue Entity Current Content | Entry Count | Zero Entry Count | Maximum Content | Average Content | Average Time (+0) | Average Time (-0)
O'I.I'ERHAUL i} 9 i} 1 0.032 836.413 86.413
[@spor 0 265 265 1 0.000 0,000 0.000
SER'I.I'ICE i} 79 67 2 0.033 10.019 55.960
ALLJOBS 0] 353 332 2 0.065 4,445 74,726

@&J\@A}Jﬁ&d}hzjﬁh

ALLJOBS

Mean: 4.445

5.D.: 32.459

360

;\_\J}ﬂ‘a_ﬂ_u.aj\ J}.}LL:J}.}LL:E&U

OVERHAUL
Mean: 86.413 5.D.: 60.070
10 -
0 [T
i r T 1T 1T 1 111 T 1T 1T T Nhgp
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G 8 el mliat ) silda 3240

SERYICE
Mean: 10.019 5.0.: 59.251
120 -
1] =] — — —
10 1T 17T 17T 17T 1T 1T 1T 71T I T 1T 11 |‘| 90
4.:.1\)..»3\ &L\AJLA.\J\ J}.}LL: 32803
SPOT
Mean: 0.000 5.D.: 0.000
360 -
1]
10 | L L L L L L L 1T 1T 11 |'| a0
})sﬂ\

FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY
DELAY
MAINTENANCE 353 0.796 54.138 1 401 0 O O
0
QUEUE MAX CONT. ENTRY ENTRY(0) AVE.CON T. AVE.TIME AVE.(-0)
RETRY
OVERHAUL 1 0 9 0 0.032 86.413 86.413
0
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SPOT
0
SERVICE
0
ALLJOBS
0

TABLE
CUM.%

OVERHAUL

11.11

33.33

33.33

33.33

33.33

33.33

33.33

33.33

33.33

33.33

55.56

77.78

77.78

88.89

88.89

88.89

100.00
SPOT

100.00
SERVICE

92.41

96.20

96.20

96.20

96.20

97.47

97.47

97.47

97.47

0 79

10.000

20.000

30.000

40.000

50.000

60.000

70.000

80.000

90.000

100.000

110.000

120.000

130.000

140.000

150.000

160.000

0.000 0.000

10.000

20.000

30.000

40.000

50.000

60.000

70.000

80.000

1 0 265 265

67

1

1

10.019 59.251

1

2 0 353 332

MEAN STD.DEV.

86.413 60.070

10

11

12

13

14

15

16

17

0.000

0.033

0.065

RANGE

448

0.000 0.000
10.019 65.960

4.445 T74.726

RETRY FREQUENCY

0
0.000 1
0.000 2
0.000 0
0.000 0
0.000 0
0.000 0
0.000 0
0.000 0
0.000 0
0.000 0
0.000 2
0.000 2
0.000 0
0.000 1
0.000 0
0.000 0
0.000 1

0
0.000 265

0
0.000 73
0.000 3
0.000 0
0.000 0
0.000 0
0.000 1
0.000 0
0.000 0
0.000 0



90.000 - 10 0.000

97.47

100.000 - 11 0.000
97.47

110.000 - 12 0.000
97.47

120.000 - 13 0.000
97.47

130.000 - 14 0.000
97.47

140.000 - 15 0.000
97.47

150.000 - 16 0.000
98.73

160.000 - 17 0.000
98.73

170.000 - 18 0.000
98.73

180.000 - 19 0.000
98.73

190.000 - _
100.00
ALLJOBS 4.445 32.459

-1 0.000

96.03

10.000 - 2 0.000
97.45

20.000 - 3 0.000
97.45

30.000 - 4 0.000
97.45

40.000 - 5 0.000
97.45

50.000 - 6 0.000
97.73

60.000 - 7 0.000
97.73

70.000 - 8 0.000
97.73

80.000 - 9 0.000
97.73

90.000 - 10 0.000
97.73

100.000 - 11 0.000
98.30

110.000 - 12 0.000
98.87

120.000 - 13 0.000
98.87

130.000 - 14 0.000
99.15

140.000 - 15 0.000
99.15

150.000 - 16 0.000
99.43

160.000 - 17 0.000
99.72

170.000 - 18 0.000
99.72

180.000 - 19 0.000
99.72

190.000 - _
100.00
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111 JYa
5 gl AL aa) 5 Jalatiag axiios of Jaudii alaill 3 ) 5 51 o8 Facility Aligas)
Ay (3Ol S B A u S Jie | Y sk 068 Ledie AT Jalaia g1 b
s aly aal g iy 8 Jalaie (e ST e i ldaill 3050 51 58 Storager sl s
DAl S 3 Uany) aclie Jie e JolS Jadi Laie Cplalaiall (a5 Aisea
(e Jad Al SOl e 230 ad) e g Al Hlan o) audatud :Adaadla)
Al 8 RELEASE 5 SEIZE <l sal) ddau) 5 dligasil) ¢ A 5 Jlad) 4 el Gf (G
oA e s AN 5 A (ol 5 dinas iy yail el ) liss ¢ H3d)
S il Ay & Hae da 238y 5l o ymy STORAGE Y

The STORAGE Command:

NAME STORAGE A

058 O s )5 i a5 (Al ol elac Y NAME S
Alaxll
30 mmaa 2o (558 Ol s Ay )5 i a5 o)Al ST Al A
Ol a5 e sas 5 e MA) Syl Gas gl Yie (leddie LEAVE 5 ENTER Cdldl
LS 5ill gl
The ENTER Block:

ENTER AB

O0Aal Calas g e dama dae jUat) f 34 &by
- Jlesl
o ga ganaa o) o) ol Ll (50 O g (s 58 s Al and) sl A

alzal Loac daia of pUaill e ddia ff G (o
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O Al da (g0 Lpall) s Al g la jlad) o gllaall ) 53l Cilas 5 2ae B

zana s gl and ol (2l K B g A L) a5 ] Acal yiEY) Lgiad

plral doae dia ol pllaill e ddia o) Ga (G el 5l an se

The LEAVE Block:

LEAVE

a3 S il gl dae Hay 4 HAall das 28 5 9 ¢ jRall Dlas g e 200 DA A iy

LD

s Jlaall

e g ad ) ) and Ll 050 O i s smm sa 5 (AR il sl G A
alzal Lo daia of pUaill paae ddia ff G Cp s

O ) A (o L] iy A 5 W L] o sllaall ) 3l Cilas g 220 B

G EU PW P P JUPS K PRV N BIFPY [ WE B PRIV P
prad e ddia gl slill dpnoe ddia o) a8 G gl gl o se

Single Channel Queue with twWo  omilds salgll diall gl

SErvers

daady S slie JSG adall ddas ) (5L diay aal sl g (panlae 4l e A Jase

L Jpas cmle 43 31 020 5 3183 8 5 1 G Interarrival times) s s Gnle 4 )i g

: ) Jsanll b LS JlaiaY) e

il e Aa 3l 55 Jsan

Time between
Arrivals Cufative
(Minutes) Probability  Probability
1 0.125
2 0.250
3 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

@ LS aYlaaly Q:ma\;'l\ ) I 3l 6 K 1 Cnle CJUﬁ Sevice timegwaall 4_1.‘\)\
;&tﬂ\ Jsaall

Aexdll Al )55 Jsan

Service Time Cumulativ
(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

U525 500 Feds 5 J sum 5 8Slany ollaill Jilai o el

: IS 8 Jlie b geali Ll oo

TTime  TABLE M1,1,1,10
QTime QTABLE Line,1,1,10
IAT FUNCTION RN1,D8
0.125,1/0.25,2/0.375,3/0.5,4/0.625,5/0.75,6/0.815)78
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

SIS BLlS Lde Jiani g o JLall 3280 o4 Baaa 3380 a8

Cascade
Tile

Blocks Window
Simulation Snapshot ¥ Expression Window

Fadilities Window
1 Untited 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 Maodel 1. 1.sim:4 - QUELE ENTITIES
v 6 Untitled Model 1. 1.sim:5 - TABLE WINDOW
7 Untiled Model 1.1.1 - REPORT

Logicswitches Window
Matrix Window ...
Plot Window ...
Queues Window

Savevalues Window

Storages Window
Table Window

OO 338l e laia
& Untitled Model 1.2.sim:2 - STORAGE ENTITIES

Locatinnl ;I LI ﬂl il

Find Continue — Halt Step

Storage | Utilization | Delay Chain | Capacity | Storage In Use | Mir In Use | Max In Use | Entry Count | Available | Retry Chain |
[E]servER 0.000 0 2 0 0 0 0 + 0

330 500 4wy gl pll Jans

:G._"Uﬂ\
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sl gall 338l

Loc Blodk Type Current Count | Entry Count | Retry Chain | Line Mumber | Indude-fie
Cy1ceEN GENERATE 0 500 0 ] 0
k2 quE QUELE ] 500 ] 9 ]
&L 3ENT ENTER ] 500 ] 10 ]
Chk4oEP DEPART ] 500 ] 11 ]
5 aDv ADVAMCE 0 500 0 12 0
CF s LEA LEAVE ] 500 ] 13 ]
L7 TAE TABLLATE 0 500 0 14 0
¥ s TER TERMIMATE 0 500 0 15 0
‘OBl 3380

Storage Utilization | Delay Chain | Capacity | Storage InlJse | Min In Use | Max In Use | Entry Count | Available | Retry Chain

DSERVER 0.345 u] 2 a u] 2 500 + a
+ ) ghall 33403

Queue Entity Current Content | Entry Count | Zero Entry Count | Maximum Content | Average Content | Awverage Time {+0) | Average Time (-0) | Retry Chain

Bre 0 500 437 2 0,007 0.034 1.308 0
;J}.;U:J\ Jglaa 3240

aQTIME
Mean: 0.034 5.0, 0.221
600 -
]
1 2 3 4 [y B il g '
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TTIME

Mean: 3.176

5.D.: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) AVE.CON

2 0 500 487 0.007

CAP. REM. MIN. MAX. ENTRIES AVL

2 20 2 500 1

MEAN STD.DEV. RANGE

3.176 1.336

1.000 -
2.000 -
3.000 -
4.000 -
5.000 -
6.000 -

0.034 0.221

1.000 -

sl
T. AVE.TIME AVE.(-0)

0.034 1.308

. AVE.C. UTIL. RETRY

0.689 0345 0 O

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

8 e 5 il o (s (B 10 el
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12 Jla

BSlaall Ll paaie Coyad ) el Y1 (lany 208 (g JU 128 &
The BVARIABLE Command:

NAME BVARIABLE X

.Boolean&hic jie oy

o OS8O s (s s el sl ) ey Ciai NAME Cus
ol 58 Ol g () e g o med X

Jli

AC BVARIABLE (BV$SA’AND’BV$C)
Al dyay g el BY) s Agilaial) Aagil) andy eY112a

BV$ALC = 1 “TRUE” IF BV$A = “TRUE” AND BV$C = “TRWE”"
=0 “FALSE” OTHERWISE

The FVARIABLE Command:

NAME FVARIABLE X

.Floating Poinfs28s (5 > jiie Gy g
el 05 Ol g o a gy il aul g ey i 23 NAME Cus
w3 08 O s (s A s (g uad X
Jlia
VarX FVARIABLE 5*LOG(Q$Line)

B <Y 1

FV$VarX = 5*LOG(Q$Line)
.Line _shll (5 sise Q$Line Cua

The VARIABLE Command:
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NAME VARIABLE X

NS (5 e L8 g
o) OsS O) ey s s il e ) e Ca i NAME Cus
i 08 O g (s A s (g uad X
Jli

VarX VARIABLE 5*LOG(Q$Line)
B Y 1

V$VarX = 5*LOG(Q$Line)

.Line _sall (5 sise Q$Line Cus
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13 JLa

AUl ) Al agd pA TEST 5 SAVEVALUE 5 ASSIGN <l gl ands JUl) 138 8

The ASSIGN Block:

ASSIGN A,B.,C

(R Jany Al Jelaiall (o) Jadill Jaleiall ales 4o Jpans sl elac Y adiiing g

i se gmmea 23l Law) G5S O s (55 sp s Jadilll Jalatiall ales ad
j_}i+__\@ﬁ}ela.di\_pm&mjiewﬂ&pxlﬁm}i Cp B g jmt |
REN

A 5l (i O a5l gl gl 2ae ol Lad 050 O ama g Ay n 85 A
plaad e dia o allaill dpaae

o ) sa rmia e gl Law) o (Y 05Ss o g sLaR) sa s Ala il
_M@qm&mjiew%am&m}i Cs g8 Cpm

The SAVEVALUE Block:

SAVEVALUE AB

s Jlandl

A

e e 4y s illee ol ja Y aadiug QAN 138 5 AL gl Aad" dad e i s

N S P SN I R AP ¥k PYPETETIPT LS TP EON [ PV R S N
O O mand ) Can ge puaa axe gl Lan] 060 () angy s Allal) el (5 A
alzal oo daia of pUaill Lpae diia

Lo (3580 O ama Ay 5 pim o5 Len sl ol Lgtdla) ol Lo 340 (o glladl) daidl)

alral oo daia o pUaill dpae ddia ol G Cp ed sl 2o

459

s Jlaall
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The TEST Block:

TEST O AB,C

s aaie ol s Uil e Cliia ) Sile LIS ¢l 45 jleey QA 1aa o 58
‘\.U\s.d\ a.J@J 4;.\3.1 Ll Jalatall L@_A\ dsﬁ_\:\ &ﬂ\ A_GAj\

s Jlandl

By zmaa JURY) G5 B dalady A Jalall d8le ol ilaie Jale o
S GE sl (0 J) L sl (0 0S)) G sl (sbon) E 058 o mas s 0
(s sbaY) NE ol (5w ol 0o JI) LE 1 (ssbon sl 00

oai gl e sl 05 G g Ay a5 (souaa) dall) LAY A A
alzal Lo daia of pUaill e ddia ol G (s

O8O na s e (o s (LAY A Le 0 & A Aadll) Sliuy) degd B
e Gase dia ol alaill dpase diea 5l G s (o ol ) G sl e 5l o

S mnia axe gl and (05S0 OF Cna (sLER) 58 5 daalall QS a8 C

elad Apase dia ol il pase dbea 5l G g8 (o ol (28
M Q) 8 el 3850s] (i i g g
sciaal) adl AdSiia
Al (5 il Cinall Wil Cinaa ang ol Bl g (g5 ) alad 3 165 A0S0 oa
bl 8 il g8 o sl Ailes AL Cinall (illa 200 = Lo s Ala 150 = 52 5
10 e 0585 a3 (g sall g Gl Kl g 5idy Bl gl ddaall Al 10 e
Casall e llall (30 JS A dina | 1388530 5120 o 10 ¢ s 484 ) Cina
hal s hangie Jal ags da JLAT ag olligh agll D 8 LAY £ 5 o aaing
o5t JS) Cinall e )l 055 0.20 5 0.45 5 0.35 sl e <Ll G
A 8 PRON P PPN PEQ B S JUIWEN
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Demand ProbigpDistribution
Demand Good rFai 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

aaall wil gy iy S Canall daed JiaY) aaell 3085 G slladll

A8l (pe aniny (5315 e sal) gl am 5 La gy 100 52 plail) SIai G g
Brofit :{ Revenue}_{ Cost of} _{ Lost profit fr:}r\+£ Salvagerfr sal?
From Sale newspapers excess deman ab papers
)
g luaS Miiall + callall 333 e ibal) ol — Coaall jes — aall Lila = 7))
bl
1) 2 ASA 7 5 e
dclidl Caaall e * 200 = é_),d\ SHba
3 yidall Cassall 22 * 150 = casall jau
Ssle (B iall Canall dae — 3 dhadll Cassall ae ) * 50 = llall 33b ) (e ilall )l
8l yidiall Cassall dae (e 81 4 lhaall Casall dae (oS5 )
O e (Asthall Canaall e 3 ikl cassall sae ) * [0 = Qadal Al LS MLl
Aoglhall Caniall dae ST 31 ydall Casaall dae () S5
BlSlas a3 Laa gy ol (e (ama 20 o) pd Al A Lale Caag BLSLall A0 028 Jal

Canall 2xe (5‘\9) b “;A}:\M C‘-’JM 2ty e 100 32 Casiall ‘_A.Q lhal)
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L S ladie il oS Al 3Rkl casaall ae e Jand Ja it oda (31l

LAY a5 sl A Jglasl)

NDay FUNCTION RN1,D3
0.35,GO0D/0.8,FAIR/1.0,POOR

Cumulative
Type of Newsday Probability Prbibiy
Good 0.35 0.35
Fair 0.45 0.80
Poor 0.20 1.00
@m& GPSS* alias A

aY s e s aa Coanall e allall 45580 ) Jsaall s

GOODFUNCTION RN1,D7
0.03,40/0.08,50/0.23,60/0.43,70/0.78,80/0.93,90I D@
FAIR FUNCTION RN1,D6
0.1,40/0.28,50/0.68,60/0.88,70/0.96,80/1.0,90
POOR FUNCTION RN1,D5

0.44,40/0.66,50/0.82,60/0.94,70/1.0,8

462

Cumulative Probability
Demand Good Fair Poor
40 0.03 0.10 0.44
50 0.08 0.28 0.66
60 0.23 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
@Lﬂts GPSS.* FRAN @Al



Npaper EQU 30

NewsDay FUNCTION RN1,D3
0.35,GO0D/0.8,FAIR/1.0,POOR

GOODF FUNCTION  RN1,D7
0.03,40/0.08,50/0.23,60/0.43,70/0.78,80/0.93,901 D@

FAIRF FUNCTION  RN1,D6
0.1,40/0.28,50/0.68,60/0.88,70/0.96,80/1.0,90

POORF FUNCTION  RN1,D5
0.44,40/0.66,50/0.82,60/0.94,70/1.0,8

GENERATE 1
TRANSFER  FN,NewsDay

GOOD ASSIGN 1,FN$GOODF
TRANSFER  ,Clcprft

FAIR ASSIGN 1,FN$FAIRF
TRANSFER ,Clcprft

POOR ASSIGN 1,FN$POORF

Clcprft SAVEVALUE PapersToBuy,(Npaper)
TEST GE (Npaper-P1),0,LostP
SAVEVALUE TotalProfit+,(2.0#P1-1.5#Npaper+0. Nfaper-P1))
TRANSFER ,FINS

LostP SAVEVALUE TotalProfit+,(2.0#Npaper-1.5#ajper-0.5#(P1-
Npaper))

FINS SAVEVALUE  AverageProfit,(X$TotalProfit/0)
TERMINATE 1
START 100

bl e cldaadl
&l s (S ghall 4 TRANSFER AW s il NewsDayAlll -1
Ja¥ e OV (e Al

TRANSFER FN,NewsDay
dad (psdll Jiay 2 5) Laliill Jalaiall 8 (P1) ] plaall slae Y a2iiu) ASSIGN llal) -2
Y sl g g e adia i piial)
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Clad (0pl8) S 5 e sl callal) Jaisd J Y1 axiind B3 SAVEVALUE <l sdll -3
22 (100) 2ad o)l das sia Jais 5 Cluad SEN 5 (JLll) 2SN #L )Y Jada

ool Clead il Lpall aaaty J8 TEST Gl 4

o llan LS Lgsle Joani il 5 43 ginal) il 33505 adii (i gus cdam i 5 alipd) Ja3
Fald) 380 )

Cascade
Tile
Simulation Window r Blocks Window

Simulation Snapshot ¥ Expression Window

] Facilities Window
1MEWSBOY, 11.5im - JOURMAL

v 2 NEWSBOY.GPS
3 NEWSBOY, 13.5im - JOURMAL
4 NEWSBOY, 13.5im:2 - BLOCK ENTITIES
5§ NEWSBOY, 13.5im:3 - SAVEVALLE ENTITIES
D5
I/0.94,70/1.0,8

Logicswitches Windaow
Matrix Windaw ...
Plot Window ...
Queues Window

Savevalues Window
Storages Window
Table Window

saalall e lata
& NEWSBOY.13.sim:3 - SAVEVALUE ENTITIES Mi=E

Lcu:atiu:un| j W B | [H] | -‘|

Find Caontinue  Halt Step

Savevalue Savevalue | Savevalue
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(oS AL sl ) o L s LY @l g ali i) (A Liana o s START 1001 LaaY
252 100 g2 e m)ll o s aa 8

i g Npaper_sie JS5 L s caaall 2l Ly il ) Casall dae Llaaf Wl aay
EQU Y Gk e < LAY IS sy aiagd

o52 100 83 Lo gy ddinaa 30 o) iy fas

& NEWSBOY.13.sim:3 - SAVEVALUE ENTITIES

Location | -] W 8 | [H] | -‘|
Fird Continue  Halt Step
Savevalue Savevalue Savevalue
E PAPERSTOBLY 30,000 W]
lﬂTCJ'I'.l!'.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 PAPERSTOBLIY 40.000 0
E TOTALPROFIT 790,000 0
E AVERAGEPROFIT 7.900 0

& NEWSBOY.13.sim:3 - SAVEVALUE ENTITIES

Locatian | | W 2] | H] | -‘|

Find Continue  Halt Step
Savevalue Savevalue Savevalue
E PAPERSTOBLY 50,000 W]
E TOTALPR.OFIT 1502.000 W]
E AVERAGEPROFIT 15.020 W]
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& NEWSBOY.13.sim:3 - SAVEVALUE ENTITIES

Lu:u:atinn| j W B | [H] | -‘|

Find Continue  Halt Step
Savevalue Savevalue Savevalue
E PAPERSTOBLY 60,000 0
E OTALPR.OFIT 1573.000 0
E AVERAGEPROFIT 13,780 0

& NEWSBOY.13.sim:3 - SAVEVALUE ENTITIES

Lacation | | W 8 | [H] | -‘|
Fird Continue  Halt Step
Savevalue Savevalue Savevalue
E PAPERSTOBLY 70,000 W]
BE TOTALPR.OFIT 1534.000 0
BE AVERAGEPROFIT 15.340 0

& NEWSBOY.13.sim:3 - SAVEVALUE ENTITIES

Lu:u:atiu:un| j W 2] | [H] | -‘|

Find Continue  Halt Step
Savevalue Savevalue Savevalue
E PAPERSTOBLY B80.000 W]
E OTALPR.OFIT 734.000 W]
E AVERAGEPROFIT 7.340 W]

& NEWSBOY.13.sim:3 - SAVEVALUE ENTITIES

Location | | W 8 | H] | -‘|
Find Continue  Halt Step
Savevalue Savevalue Savevalue
E PAPERSTOBLY 90,000 0
lETD'I'.\!'.LF‘F‘.CIFI'I' -450.,000 0
'ﬁ AVERAGEPROFIT -4,500 0

Jea A bl padliy

(D) o2 100 2 el Jow s Lo 52 8ihall ol 20

-2.10 30
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7.90 40

15.02 50
18.78 60
15.34 70
7.34 30
-4.50 90

sliyJa gyl (85 O e g o sia e Bing 4ld L sy diinaa 60 o)y 4l Jaady

14 Ju
Lo s Jadall ail g ol jpaciall 40 5 da any 5315 INITIAL o) o385 o g JUiall 138 b
Ul sl
The INITIAL Command:
INITIAL AB
Jlaall

JSall e 058 O s s sa s X il a5 ablgind 2 jall siall A
X$Name sl XPos| nteger

slaae gl Y (S O (e s ] Al i) Lgiad 5 4 L) A g skl dail) B
ol ) pat
oA B Aia
Daily Demand 0 1 2 3 4

467




Probability 0.33 5.2 0.20 0.12 0.10

lls 2%y Slas 5 6 (ssbey sl e S8 A3 a5 138 Gl A JS il 138 (e (g5 33l sy
day (33 (gT) Ay gai llla 3355 5 3 g gall (55 8l 08 a3 dulla 6 sy 10
Qllall jim g (s (e g shaiall a3l 58 5) Lead Timeadll (e (22 G333 Jsas

L) 580 e (s

Lead Time (Days) 1 2 3

Probability 0.3 0.5 0.2

a3 (Al )l cilall s Y g 3aa 5 12 Sl o5 jaall QS 13 ¢ sl Jl o i
iy il (ind 8 (i b om0 AU i dan QUi 13 g paud 52 Slad
e s 15 A sl i gl sac T e 5 (3ind oy ulla il s

:Jall

6 J)sall ¢ 585

oo sl allall Aila s

DailyDemand FUNCTION RN1,D5
0.33,0/0.58,1/0.78,2/0.9,3/1.0,4

;eﬁ.ﬂ\ ey Alea la

LeadTime FUNCTION RN1,D3
0.3,1/0.8,2/1.0,3
el O 5Sos

DailyDemand FUNCTION RN1,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 il

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

il g i ) INITIAL el sY) e sene LaaY
;Ua)s;.d\ (’5‘53‘ 324l )@_l.-ai ?SMJSJ cALi).\M Jaa d;di
& Inventory.3.sim:3 - SAVEVALUE ENTITIES M=

anatinnl ﬂ L E ﬂ

Find Continue ~ Halt Step

Savevalue Savevalue Savevalue
‘Beog 10,000 0
‘B ponT &.000 0
B sTock 12.000 o

bl al INITIAL el sY) Ao 53 Led il 3l agdlly <oy Al gdacal) gl (o LaaY

START 52
;G_‘a\:\ﬂ\
s gisall agall 3380
Savevalue Savevalue Savevalue
Bieog 10.000 0
B romr 6.000 0
B sTock 3.000 1
B sow 4.000 0
: e Al
TABLE MEAN STD.DEV. RANGE RETRY FREQUENCY
CUM.%
INVENTORY 9.519 3.358 0
0.000 - 5.000 7
13.46
5.000 - 1 0.000 21
53.85
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10.000 - 1 5.000 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
EOQ 0 10.000
POINT 1 6.000
STOCK 1 3.000
SOLD 0 4.000

N yaadi g sl )l Ul @ S 2o yad
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15 Jua
Jlialy i e alaie) Jalxie jaw i 531 5 GATE ) aais Ca g JU) 128
QS il s S Al anid g

The GATE Block:

GATE O AB

O s Sosa s Ay O G (e sl o jdll g8 5 oyl Jale
FNV, FV, I, LS, LR, M, NI, NM, NU, SE, SF, SNE,SNE Ul aal () 5S
el 4] #lisile = i s s SNV, SV, U

bl Jalall 8 Laca aed KI5 iy (gl A 5l (IS )
S s Ol sl s se gusia 3l ) 050 O s (55 s
plaal Lxe Aia ) AUaill Apaae Aiia

O s s Lia) a5 Ja il (L vie Jalaiall agl] aaty o3 QAN ey ol o8
PUaill dpnae doia ol (i B e ) on g rania el a3 (S

plaal 200 da

gl s e Al 80 S O) ag A dalall (8 e sl Ayl
Ll

Bl a5 i a8 (555 ) A Jalal) 3 Liars Zismall dligadl
ol alasin) axe Al 8 065 ) cong A Jalall b Litaa dipeal) gl
Ll

ol bl lail g JEAa 8 06 o) cong A Jalall 8 Liaca Cppaall () 33l
A 055 ¢ A Slas 5 e O
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@ bl Fladl e a8 ()5S o) Gaag A dlaladl 8 Litaia (x5 3300 SF
Alsidia 0585 A Gl aes O

Lol sladl gl e Alla 306K o ey A dalall 3 L cpaall ) 53l) SNE
AR e G688 A e sast g sas g JBY) e o

cladl (lias pee Al 856 o) aan A Jaladl 8 Liaia el (o j3]) SNF
Lgaladiin) Sy ¢ Al (e Baa) g 3as s J8Y) e o ol Lol

cladl jgia ye Al 8568 o) s A daladl 8 Liaca el o j3]) SNV

L
ol il e dlla 8 06 o g A Jalall 8 Lsaca Gunall () 534 sV
Lol el sl Alla 8 065 o comg A Jalall L Liaa dipeal) Al U

L e Al 5lSkas

JSLLAGJBJ\&@BH\ LSl cplad e ¢ sS Jasy Caila aUas
Aagy OFT e 2y llall dpay QUL (8 Y sadie ball S 1Y) dsdy 23]
Ul 48 iy (3 o 33U a3l 58 A g gllaall A58y 3] AWl (3 aind

e 200 JlasY slaall < gl J sk oS daals LallSe JlSY

el
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 51
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TRANSFER ,TryAgain
G A dalall 3 biea cparal) 330 6] SNF (b i) daladl ae GATE plasiin Jas

CSay el sl e aal g s J8Y) e of ol Tl 2lacl ¢ tiae e Al A (S5 0
Lenladii
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;G._‘Mﬂ\

) gl 5l
Loc Block Type Current Count | Entry Count | Retry Chain | Line Number | Indude-file
0 1 GEM GEMERATE i 204 0 4 0
SO TRYAGAIN  GATE i 295 0 5 0
CL3ENT ENTER. i 200 0 B 0
)4 aov ADVAMNCE i 200 0 7 0
CF5LEA LEAVE i 200 0 3 0
TABULATE i 200 0 9 0
TERMIMATE i 200 i} 10 ]
ADVAMNCE 4 95 0 11 ]
TRAMSFER i 9 0 12 ]
Okl 338l
Storage Utilization | Delay Chain | Capacity | Storage InUse |  Min In Use | Max In Use | Entry Count | Available
ELINES 0.714 [u] 2 i] [u] 2 200 +
d}\daj\ 33803
TIMEINSY'S
Mean: 5.040 5.D.: 4,550
120 -
0 l_lﬂl_l — — [
I].EI 1 17T 17T 1T T 17T 1T T 1T 71T 1T 1T 11 I-| 8.5
By )'sﬂ\
LABEL LOC BLOCKTYPE ENTRY COUNT CURRENT COUNT RETRY

1 GENERATE

204

0 0
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TRYAGAIN 2 GATE 295 0 o0
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 o0
STORAGE CAP. REM. MIN. MAX. ENTRIES AVL . AVE.C. UTIL. RETRY
DELAY
LINES 2 20 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
9500 - 1 0.500 0
91.00
10500 - 1 1.500 3
92.50
11.500 - 1 2.500 1
93.00
12500 - 1 3.500 2
94.00
13500 - 1 4.500 1
94.50
14500 - 1 5.500 2
95.50
15500 - 1 6.500 0
95.50
16.500 - 1 7.500 0
95.50
17.500 - 1 8.500 3
97.00
18.500 - _ 6
100.00

Ny g ) A llall & g 1 op
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16 Jbia
1 puial) sy aS

Oe O L3 AR L A e Jlall (g Lilae (gaaid bl e Y saiiall ol
O o L WS Il (56 20% s sbsill (e agie 80% ISt il la (4a Lahalay
Jall (e 40% dasé (STg Jlall (40 @lae Leildae by gy Leidaliy (S sladll (40 70%
&y eludl) aglasy (Al alaal) Ol a8 AL LS pa cpe Loanl Gl () glady Ll galaldy )
10 57 On gsbaio )58 L iy Ja S0 el by b 225 18 O s sbuiie ) 55

Lo e i JLein Yl iy sy Y e 15 1 10 o i Al puiall o e 131 g

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

Jsaii Al 100 222 e sall Lelas
:Jall
U PRYCIRE TR N AERETIN

RN1,D2

Jlo (il Laghan b Ailad
RN1,D2

Jlo da Lesany o Aiaal
RN1,D2

Y1 428 () adaal) Aiglaal
RN1@5+18
Ja i) dniyy 3 alaal) diladl
RN1@4+7
ol OsSa
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$FGive
TRANSFER ,Finl
FNo TRANSFER ,Fin2
Male TRANSFER FN,MDonate
MYes ASSIGN Donation,V$MGive
TRANSFER ,Finl
MNo TRANSFER ,Fin2
Finl SAVEVALUE Total+,P$Donation
Fin2 TERMINATE
GENERATE 12.5,2.5
SAVEVALUE NumberOfDays+,1
TERMINATE 1
. C_at’u]\
) gall 338
Loc Block Type Current Count Entry Count Retry Chain Line Mumber Indude-file
C1GEN GEMERATE ] 1232 0 12 0
& 25av SAVEVALLE ] 1232 0 13 0
{ 3TRA TRANSFER ] 1232 0 14 0
§) FEMALE TRANSFER ] 991 0 15 0
£ FYES ASSIGN ] 695 0 15 0
{ 5 TRA TRANSFER ] 695 0 17 0
§ FND TRANSFER ] 296 0 18 0
§ MALE TRANSFER ] 241 0 19 0
S5 MYES ASSIGN ] 100 0 20 0
{ 10TRA TRANSFER ] 100 0 il 0
£ Mo TRANSFER ] 141 0 vl 0
& Fin1 SAVEVALUE ] 795 0 23 0
o FINZ TERMINATE 0 1232 0 24 0
Cy1acEN GEMERATE 0 100 0 25 0
& 155av SAVEVALLE 0 100 0 27 0
v 16 TER TERMINATE ] 100 0 2 0
ads aadll ?"55\ 33803
Savevalue Savevalue | Savevalue
6l nUMBER OFHOUSES 1232.000 a
B ToTaL 14826.000 0
i nuMBER OFDAYS 100,000 a
By )5.\5\ 338l
LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT
RETRY

1 GENERATE 1232

ar7

0

0



2 SAVEVALUE 1232

3 TRANSFER 1232
FEMALE 4 TRANSFER 991
FYES 5 ASSIGN 695

6 TRANSFER 695
FNO 7 TRANSFER 296
MALE 8 TRANSFER 241
MYES 9 ASSIGN 100

10 TRANSFER 100
MNO 11 TRANSFER 141
FIN1 12 SAVEVALUE 795
FIN2 13 TERMINATE 1232

14 GENERATE 100

15 SAVEVALUE 100

16 TERMINATE 100
SAVEVALUE RETRY VALUE
NUMBEROFHOUSES 0 1232.000
TOTAL 0  14826.000
NUMBEROFDAYS 0 100.000

[cNeoolojololololololololeNoNo)
cNeoNoNeoloolololoNolololeNoNe)

s il e

148.265 (o5l telan Jaws sia ol Sy 148264 susciall ciren 550 1005 -1

(Jh 148.5 4kl el ) Jy

80.044% 4 5 1232 50 991 ol (V) elusill 22 2
70.13% s (51 A gusiall (5283 695 (et 991 Caad SV el 2ae -3
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17 JLa

scallal) jaas Aia
mﬂémw oAl Le g sy Al pali dse ) aae Jas gie st LAl aad
:d sl sy L sy AL
Number of Customers/Day 8 10 12 14
Probability 0.35 0.30 0.25 0.10

ol a5 sl Cua A3 5N (e 230 (g i (53 JS

Number of Loafs/Customer 4 8 12

16

Probability 0.4 0.3 0.2

0.1

Lasy Slaad) Laey ) dde HY) dae Jau gie 2aa
e IS LY sae Alad o 55

NCustmr FUNCTION RN1,D4
0.35,8/0.65,10/0.9,12/1.0,14

O JS A [V axe e Ala o K6

NLoaf FUNCTION RN1,D4
0.4,4/0.7,8/0.9,12/1.0,16

NCustmr FUNCTION RN1,D4
0.35,8/0.65,10/0.9,12/1.0,14
NLoaf FUNCTION RN1,D4
0.4,4/0.7,8/0.9,12/1.0,16
GENERATE 1
ASSIGN 1+ ,FN$NLoaf
ASSIGN 2,1
SAVEVALUE TotalCustomers+,P2
SAVEVALUE TotalLoafs+,P1
TERMINATE

479
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GENERATE 1,FN$NCustmr

ASSIGN 1,1
SAVEVALUE TotalDays+,P1
TERMINATE 1
Jall
Savevalue Savevalue | Savevalue

E TOTALCUSTOMERS 1017000 o]

E TOTALLOAFS 3225.000 0]

E TOTALDAYS 100,000 0

(0 10.2 Lok 05 10.17 = 100/1017 = il 3 22 Jas sia
shcae 5 81.6 o Ay kil daill ) o ;82.28 = 100/8228 = die ,Y sae Lo sia
(e 5 82 Ly s
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18 Jua
o ) gl 5 adall a il Jie Ay lad ey 5 55 aladin A4 ani JUa 1aa
BlSladll
o @5 Jsmas Cale Al Jaadl () ¢l 3 Jemy elale 43 Jany A83a S0
3383 8 s sy ornla )55 s 9 3 Aaddy s J 5V Jalall (il 7 Ja siay
G 0 Lo iy panda Liag) a%and () (SEN Jaladl 5 (3383 3 (g jlama il ad)
A8 D (5 e Bl )
Foulidl ¢1aY) Gunlie 2 gl 5 953 100 Lead &35 s alaill 138 3lSkae (o sllaall
SIS 38 7 Ja iy oasl 2353 Wb Jsmm g Cole e LY s

GENERATE (Exponential(1,0,7))
Uyl L 5 40 sl lac ) Al ge e Jay J5¥) 8,11 Exponential(1,0,7)Jds LaaY
Y Al sall plea U G0 (RNL ) 1) oLsal

f()=5€ 4 ,1>0, E(X)=A+4, V(X)=?

A =7 Las Scalepstl) alee A 8 ) S=0 Lay
SIS al gy IV Jalall deadll g

ADVANCE  (Normal(1,8,3))
1 a8 gall U yiad L g 480 sl slac Yl Al g Ao Ju Js¥) &85 Normal(1,8,3)J4e
Cal iy axdio Uil aa W) (o bemal) Cal a1 Culll 28 ) Jans siall 36 280 (RN s)
Gl Gl s (5l
S Jlal Jially

ADVANCE (Normal(1,10,2))

ol OsSa
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
G._‘al_"xﬂ\
) gl 538l
Loc Block Type Current Count Entry Count | Reftry Chain | Line Number | Indude-file
G 1 GEN GEMERATE 0 100 0] 3 0]
CF2QUE QUELE 0 100 0 4 0
G 3TRA TRAMSFER 0 100 0 5 0
E5EAREL SEIZE 0 B0 0 B 0
C&5 DEP DEPART 0 B0 0 7 0
D o ADY ADVANCE 0 B0 0 8 0
EF7REL RELEASE 0 B0 0 9 0
{} 3TRA TRAMSFER 0 B0 0 10 0
EEBARE2 SEIZE 0 40 0 11 0
& 10 DEP DEPART 0 40 0 12 0
D 11 ADY ADVANCE 0 40 0 13 0
EF 12 REL RELEASE 0 40 1] 14 0
TERMIMATE 0 100 0] 15 u]
gl 538
Faility Utilization | Delay Chain | Acquisitions | Awvailable | Awve. Time
EBARBER 1 0.679 0 &0 + 7.945
EBARBERE 0.604 0 40 + 10,490
Lyl shall 535

Queue Entity

LINE

LABEL

BARB1

BARB2

FIN

Current Content | Entry Count

0 100

Zero Entry Count | Maximum Content
50 6

LOC BLOCKTYPE ENTRY COUNT

GENERATE
QUEUE
TRANSFER
4 SEIZE
DEPART
ADVANCE
RELEASE
TRANSFER
9 SEIZE
10 DEPART
11 ADVANCE
12 RELEASE

WN -

o~ O

13 TERMINATE

100
100
100
60
60
60
60
60
40
40
40
40
100

482

Average Content
0,545

Average Time {+0) | Average Time (-0)

3.793

7.585

gl

CURRENT COUNT RETRY

0

[cNeoNoNoNoNoloNoloNoNeNe)
[cNeooNoNolNoNoNoNololoNoNe]



FACILITY ENTRIES UTIL. AVE. TIME AVAIL. OWNER PEND INTER RETRY
DELAY

BARBER1 60 0.679 7.945 1 0 0 0 O

0

BARBER2 40 0.598 10.490 1 0 0 0 O

0

QUEUE MAX CONT. ENTRY ENTRY(0) AVE.CON T. AVE.TIME AVE.(-0)
RETRY
LINE 6 0 100 50 0.540 3.793  7.585

osthall jandi g ol i) Ul & gy c oy g
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19 JLa

15+ 100 saa 5 Jaray 3o cletaid dpatione 35S Aipaa 4 Cilass) Ol jlus & jas

L] ol ) (5 yaciany 5 (i) dadd e xinsY 1) L3S ¢ o5 cilelail) e 1500 @it

Al 0l e Caiay SV & il (e 55 e 3anl ()5S g sala Clelaill 48 238y 12 + 2

el 2 el LIS 282 25 5 3 jind s 35la) Vsl 0 159008554

Gl (3 Agdna e 2 da g ddl agh e Ll dady 20+ 10 2l

Al il Sla Alaal o) e e el dnli 8 o 6 ol (S lgia 220 (gl o)) 5 ey

; Ambulance dispatch: Exersise 4.4
; Discrete-Event System Simulation,

; Banks,j et al
: Version 2

GENERATE
QUEUE
TRANSFER
QUEUE
SEIZE
DEPART
ADVANCE
RELEASE
TRANSFER

NFALARM TRANSFER

SERIOUS QUEUE

ouT

QUEUE
SEIZE
DEPART
ADVANCE
RELEASE
TRANSFER
SERIOUSQ
SEIZE
DEPART
ADVANCE
RELEASE
DEPART
TERMINATE

484

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
255
SERIOUSS
ALLQ
1

.£13 500
:G“‘UJ:‘M

) gal) 3281



Loc Block Type Current Count Entry Count Retry Chain | Line Number | Indude-file
0 1GEM GEMERATE a 501 a 5 1]
Ce2qQuUE QUELE i} 501 i} B 0

C’ 3TRA TRAMSFER a 501 a 7 1]
CE4qQuUE QUELE i} 75 i} 8 0
£ 5 561 SEIZE a 76 a 9 0]
&5 DEP DEPART i} 75 i} 10 0
D 7 ADV ADVAMCE a 76 a 11 0]
EF3 REL RELEASE i} 75 i} 12 0

{} STRA TRAMSFER a 76 a 13 0]

C’ MFALARM TRAMSFER i} 425 i} 14 0
CE11QuUE QUEUE a 359 a 15 i}
¥ 12 S5EI SEIZE i} 359 i} 16 0
C&13DEP DEPART i] 359 i] 17 1]

E,D 14 ADV ADVANCE 1 359 a 18 a
EF 15 REL RELEASE i] 358 i] 19 1]

C’ 16 TRA TRAMSFER a 358 a 20 1]
CBRsERICOUS QUELE i] 66 i] 21 1]
=2 13 SEI SEIZE a =13 a 22 1]
& 19 DEP DEPART i} 1] i} 23 0
D 20 ADV ADVANCE a =13 a 24 1]
EF 21 REL RELEASE i} 1] i} 25 0
Chout DEFPART a 500 a 26 0]

TERMIMATE i} 500 i} 27 0
O lgaal) 3380
Fadility Utilization | Delay Chain | Acguisitions | Available | Ave. Time | Owner XN | Retry Chain Pending Chain | Interrupt Chain
iNORM.-'-\LS 0,952 4] 359 + 20.008 501 a a a
ESERIOUSS 0,222 o] 66 + 25.475 o] a a a
EFALARMS 0.121 8] 75 + 12.087 8] o] o] o]
! ghal) 338

Queue Entity Current Content | Entry Count | Zero Entry Count | Maximum Content | Average Content | Average Time (+0) | Average Time (-0)
ALLQ 1 501 i} 11 4,207 53.538 53.538
NORMALQ 0] 359 28 8 2.879 60,678 65,416
SERIOUSQ i} 13 52 2 0.030 3.435 16.193
FALARMQ 1] 76 71 1 0,002 0,237 3.595

o3

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
NFALARM 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

ouT

17 QUEUE

SEIZE
DEPART
ADVANCE
RELEASE
22 DEPART

23 TERMINATE

FACILITY
DELAY
NORMALS
0
SERIOUSS
0
FALARMS
0

QUEUE
RETRY
ALLQ
0
NORMALQ
0
SERIOUSQ
0
FALARMQ
0

ENTRIES UTIL. AVE. TIME AVAIL.

359 0.952

66 0.222

76 0.121

MAX CONT. ENTRY ENTRY(0) AVE.CON

11 1 501

8 0 359

2

1

0

0

66

76

66 0 0

66 0 0
66 0 0
66 0 0

66 0 0
500 0 0
500 0 0

OWNER PEND INTER RETRY

20.068 1 501 0 0 O
25475 1 0 0 0 O
12.087 1 0 0 0 O

T.AVE.TIME AVE.(-0)

0 4.207 63.538 63.538
26 2.879 60.678 65.416
52 0.030 3.435 16.193
71 0.002 0.237  3.595

S ol s 1S A
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20 Jua

KV ‘;l.-a.c\ @j\ A e LY olaa &uﬁ;\ Jsant ¥ el gl <l LY N &)H
224l 5+ 2 shiall G xin el (5 100 <l silis Tails T ol 31) (e g shaall
glaiaYlo S8l 30+ 5 580 bl 4ali 7+ 2§ iy 5 Ju) ,aY) s 8

g laind Gl ) sa¥) el gl dae S8 5 Sl Y1 g e shaiall ang o) 3590 i) cllia

Selld (3 jatiun 8 gll (e oS 5 dadd Baa) 55 je Aalaall J glag ) bl Ao agra Gaadl)

il
; Parent Volunteer : Exersise 7.4
; Discrete-Event System Simulation,
; Banks,j et al
; Version 1
TTIME TABLE M1,10,10,20
GENERATE 1,,,100
ADVANCES5,2 ;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
G._‘al_"d\
) gal) 3281
Loc Block Type Current Count Entry Count Retry Chain | Line Mumber | Indude-file
1 GEN GEMERATE 0 100 0 7 0
El 2 ADY ADVAMCE 0 100 0 3 0
El 3 ADV ADVAMCE 0 100 0 9 0
{ 4TRA  TRANSFER 0 100 0 10 0
[ ADVANCE 0 36 0 11 0
&5 0 ASH ASSIGM 0 36 0 12 0
LCLNOCALL  TABULATE 0 100 0 13 0
& 5 sav SAVEVALLE 0 100 0 14 0
L9 TER TERMIMATE 0 100 0 15 0
ida sinall al) 3340
Savevalue Savevalue | Savevalue
Bror 2249.236 0
Jglaall 5345
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TTIME

Mean: 22.492 5.D.: 14.492
70 _
0
10'20'30'40'50'60' F0'gO"90" Y T T T T gp
PPl
LABEL LOC BLOCK TYPE ENTRY COUNT CURRENT COUNT RETRY
1 GENERATE 100 0 o0
2 ADVANCE 100 0 o0
3 ADVANCE 100 0 o0
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
-1 0.000 10
10.00
10.000 - 2 0.000 54
64.00
20.000 - 3 0.000 0
64.00
30.000 - 4 0.000 11
75.00
40.000 - 5 0.000 25
100.00
SAVEVALUE RETRY  VALUE
TOT 0  2249.236

a5 ) Al allall & gy 1o
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: GPSS slslaall daja aladiuls dlSlaal) g Aalall)

sl General Purpose Simulation Systéfisall e ja axiiui Cigu Juadll 134 3
Lfi 3Slaal Blocks <l g8 g Commandsf\}i e Azl Bllaa da s *s GPSS

U
: GPSS 4 gl
* BVARIABLE
Boolean g sl (e sxie (S Cojmy
* CLEAR
Transaction Jelxiall (e (aldty g dibaa) clalaal) jiia,
« CONDUCT
« CONTINUE
5 e e Leleay ¢3Sl oSy
« EQU
« EXIT
GPSS &5 5 duls (o4
* FUNCTION
Al S G s
* FVARIABLE

(Alens ywia) Fyariable ¢ s (e 8 G
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HALT

Queued Commands il 3 kil el ¥ JS oaay s 3lSlaall Cad

INCLUDE

INITIAL

Matrix (siae (5S 5l Savevalue his ded Sl Logicswitch ihie dsae shy o) Jleiu

Entity
* INTEGRATE
User Variable saiuall juaie & A ) adida Lolal JalS
* MATRIX
(Fsias QIS o
* QTABLE
(Lsds Jsn) Qtable g 5 (e HS Coya
* REPORT
$s8 a8 ol aadivy b 5l Calal Laws)
« RESET
BSladll Gililas) Hicay
* RMULT
40 sal) 2ae S 351 Aapd) ) gall 31 5 aiay
¢ SHOW

490



Expression <kl display == 5 evaluate

« START
3ladl faw s Termination Count slesY!) 2l dad sy
« STEP
AN (e 2o 230 4 ey B shady B shad BlSlall (5
.« STOP
Q) Jgan Y glaa e lalaie ) ol 65 da )l
« STORAGE
Storage Entity 03 (S Gy
* TABLE
Table Entity Jsas S G
* VARIABLE

Variable Entity saie (AS (o jzy

GPSS ol 6 ol b

The GPSS Block Statements

ADOPT
Assembly Set gxaill Ac sana
ADVANCE
Future Events Chain 4diiud) &laa¥) 4l e Transaction delxic gy
ALTER

491



ASSEMBLE

ASSIGN

BUFFER

CLOSE

COUNT

DEPART

DISPLACE

ENTER

EXAMINE

EXECUTE

Group 4e sana A Cplabaiall Jary s sy

related Transactions gubasi el cplabaidl ey iy

Transaction Parameter Jalaiadl ales Jaxy

Current Events Chain 4l cilaa¥) 4l e 4 Jalsial) gy

bl JWKa) Jpuar

Transaction Parameter Jeiall ales & il count 2lasd gy

Queue Entity s (IS Sl sina (e iy

Jal=iall Next Sequential Block (Ul dududiall QI iy

Storage Entity O A8 bﬁ O Cilas g Hlam) ) Sllia

group ie sexs &y gmc o ) elai) sy
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DAL Gl a5y aaa Lol o 58y

FAVAIL
"available" "3 45" J Facility Entity dlews (IS status s e s
FUNAVAIL
"not available" " 45 ne " J Facility Entity e (58 status s (e s
GATE
Transaction flow debaiall Claws) Jaeys (A8 i3
GATHER
related Transactions s all Cplabaiall laiy
GENERATE

Future Events Chain 4ddiud) ¢aa¥) dald & 4xa s Transaction Jalxie Create s

INDEX
Transaction Parameter Jalxic alza Jax
INTEGRATION
OFf I ON (e podinna s JulS5 J 3o
JOIN
Numeric or Transaction Group daleic ie sene 5l dp0e de gana (B ) sane gy
LEAVE
Storage Entity o3 o5 storage units ¢ se Slas s o ) & i
LINK
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Userchain Entity axaiue a8 AlS ) dalaie & jay o) Jay

LOGIC
Logicswitch Entity thic d gse 88 Jaxy
LOOP
Ljta e Al Cul€ 1)) AT QS ) 58 5 ales dad (e paily
MARK
Transaction Parameter Jalxiall alaa A 2Uaill delu dad aay
MATCH
Oyl MATCH <& 1 ) shay (S cppdass jall cplalaiall iy
MSAVEVALUE
Matrix Entity 48 sias (fIS juaial dad aay
OPEN
iy Jia) gty
PLUS
plaa o4 Aagill Jaisy s PLUS Lalad causy 5l 30
PREEMPT
gl A8l o S 5l
PRIORITY
Jalaia doliadl Jany
QUEUE
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osida S il siae 1 3

READ
iy Gile (e ) ladl juasy
RELEASE
Facility Entity dlgaall (8S 5 s
REMOVE
Numeric or Transaction Group Jalxic dc sene sl dane e gana (4o | e 7 Ay
RETURN
Facility Entity dladll (AS )
SAVAIL
" " G ooaal S Al e
SAVEVALUE
Savevalue (isldad pa
SCAN
plre (8 Al g Galalatia de pane jidl
SEEK
Aase clily (A shadl Hise e
SEIZE

e (S ) f ellia)
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SELECT

SPLIT

SUNAVAIL

TABULATE

TERMINATE

TEST

TRACE

TRANSFER

UNLINK

UNTRACE

Losi e Jeliie 1)

" st e " oA S Al e

BEEENFRINREEN

el dhae Gatil g Jalatie &)

Jlxidl G} Jae 5 arithmetic condition (beal) b il yaal

Active Transaction Liill Jul=idl Trace Indicator «ias jise g

sl allall ) Jasl g s

a33%all Al (S e Jalaiall J )
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Lol Jalaiall Ciiatl e 3121
WRITE
) Gale LY Red Ju )

GPSS (& 5 giall alaill dpamel) ciliual)

System Numerical Attributes (SNA) available in GPSS

« Al
dapmia dad Ll daleidll Assembly Set oSI de sana
* AC1
Lisds Aad CLEAR AT (o (Slad) i gl Aalladl) Uil Aol 408
* BVEntnum
ddds 4ad | Entnum <= Boolean Variable Entity (s osie (88 padi dagis
«C1
idfids dad RESET LAl e (Slaall gl dpull allaill Aol o
* CAEntnum

i aine el 8 Cpludcial) (lalaial) e 31 33a] (553 sal as gl aiunal) AalE (5 sina o sie

dggs da8  Entnum
« CCEntnum

. Entnum slewd) ?M\ Aaild I cpladesdd) clalaiall JS alaas PR ENION el &Sl\ Jsaall e

AA:\MA.A:\E

* CHEntnum
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. Entnum slessal) aadiial) 4@ ) Galebisal) cplladl cplalatiall 2ae ddla addiie 48 b gisa

:‘A:\AAAA.A:\E

« CMEntnum

. ENtnum sleal assiod) daili L) cpludid) culelaiall e 230 el ardione dalil 5 sine e

AA:\MA.A:\E

e CTEntnum

iad | Entnum 3lewl! eM\MG‘;d‘u‘&}sﬁLﬂJ& PRESNPR DU P FUIPLO| ) o gla

-

* FEntnum

05 Y51 eay Fentnum blls Jsaie ENntnUm slessal) aligedl) (A8 S 1Y) A gadia Al

:‘A:\AAAA.A:\E

e FCEnthnum

el gl (58 PREEMPT § 81 5l SEIZE @llial il <l jall dae Aligastl) Jadi 2laas
dagaia dad Julaia Entnum

e FIEnthum

1 &8 FIEntnum W ¢ 8 Entnum dlieadl) IS (IS 13) Cada 8 Entnum slessall gl

damiadad Qi

* FNEntnum
Lids dad | ENtnum A1) S ans dags Al

* FREntnum

1000 0 ¢ S diays . dsrde ENtNUM il GIS 48 S (53) a3l (30 2 ) Aligtll 408
s dad | (e e dady) omaa e (5SH 85 YWl 1000 50 O ded an i 3eds 6 5

e FTEnthnum
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Aadia Al Jalaiay Entnum digedl) (S 4 ellia) 31 e 3l Jan i Aligadl) llisa) (g0 ) Jass gia
* FVEntnum

(A sl) Jasi s A Entnum el (6S S 13 1 a5 FVENtNUmM a5 s 8 Al

* GNEntum

danin dad | ENtNUm 4ae de gane 4y pac dlaad aa 8 GNENtNUM (A2 de gana laas

e GTEntnum
damia dad | ENtNUM (ilelaie de sane 43 sac alasd aa 5 GTENtNUM . (plelatio 4o gans dlaad
e LSEntnum

S0 i) Sala M A kil J sl (4SS 1Y ] 2w LSENtNUM L s haie Jsae

AA:\MA.A:\E

* MBEntnum

o 4l Al g Entnum lld die Jalate 225 13) 1 2y MBENtnum .6 xie Match s
1 2=3 MBEntnum .Active Transaction kil JdaidS Assembly Set gpeadll de gana

damiadad 0 Vs
* MPParameter
4ids dad | Parameter plaall dad Ladls sl dallaall pllaill delu dad alee (JEBY) (0 )
o MXEntnum(m,n)
Entnum (isiadl (ST 2 geall g m Sl 8 4adll (o) 2y | (8 s0in0 Jads a8
* M1

s dad | Jalzidl "Mark Time" ueaill (e ) Lalls dsllaall e\.&.‘d\ aclu 2y M1 qus.uY\ gl
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* NEntnum
dasa dad | Entnum <@ Jaa 3 SN Gulalaiall aae alay (lE J g2 alaad
« PParameter or *Parameter

dad Ll Jalxiall Parameter alsdl 4ad 2a *Parameter sl Pparameter alad) iad

4 o) dida ol dama

* PR
* QEntnum
Ao ded | Entnum Jadl ) slall (5IS (o sine dad dlaad Al ) sildall il iae
« QAENntnum
4iia dad | Entnum Lsidall QIS (8 ol ) sall e ) dass giall | sildall (5 gine Jaus gia
e QCEntnum
dama dad | Entnum Lsbs AS ) Jsaall clalaas [ VENF PN sl Jalall I saal)
e QMEntnum
damadad | Entnum sl (S oadY) slaxdll | plall (5 gine il
* QTEntnum

A dad L ENtNUM L sall QAT a3l 5 gall (i 30 dass giall | galda (3 & oSl (g Jan s

* QXEntnum

AT il 5 gall a3 dan sial) & jhial) SR e ) axe aa gl (& Sall (e ) dan gia
A dad A jhia & e A )l L A plaall Qlua axe ae Entnum sl

* QZEntnum
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Al 4 yan & Sadia ) A Entnum ) sdall (ol cptadall sae | gl jacall plalall alass
84 e & Sedia )l L (A osdall A gy sl o ,

dana

* REntnum

L ENtNUM Gl (S U Gl lal) cplabaially Jlesidl Aaliall ¢330 il gina ¢y 530 Ao Jan sia

AA:\MA.A:\E

* RNEntnum

Entnum 45l sdall 2l ¥ Al e (10 0-999 G Sl sdie musaa a8 2y RNENtNUM .S sie &8

...~ .~.....

e SEntnum

SIS il ulelaialls Uil A gl () 3l il gina laie ay SENtNUM . pd&kaall (a0l

damadad | Entnum )3
« SAEnthum

CHS e Alarioadl & sl A (5 sl (a3 s sl 3emy SAENINUM _pasall (3 5370 o i

4Ldda Aad | Entnum o3l

e SCEntnum
damia dad | Entnum ¢oaal (S e A sriiall ¢ ) laa o KU aaal) ) Sl alasiig alaes

* SEEntnum

A 0 w3 Vs aldSy 8 gl Entnum ¢oad) IS (S 131 1 aed SEENtNUM ¢ UL 33l

daoaa

* SFEnthum

dad | 0 2w Yy Al Ll Entnum ¢l RS S 13) 1 2l SFENtnUm . (tiee ¢ 3340

¢ SREnthnum
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L ENtUM o35l S (8 pasiuadll (3 Las sy ik SIS a3 (30 eS¢ el Al

Aa A A S Aad A0 85 L jas 0-1000 o el g e a all (e s jaS die g

« SMEntnum
damia dad . Entnum o aal QS & Jleain) 8 ()5 3 (ol

e STEntnum
Lida dad . ENtnUM O3l (IS (8 Baa SISl (e Jas s

* SVEntnum

daf | 0 2 Yy i Al A Entnum sl QS 13 1 a3 SVENtnUm .85l Al 8 ¢ 53l

daana

 TBEntnum
Ada dad | Entnum Jsaad) GAS 8 aldll o9 ) gall pe Jans giall
e TCEntnum
danmadad | Entnum Jsaall (S 3355 ) s paal) Jsaall 4l dlaas
e TDENntnum
disa dad | Entnum Jsaad) IS A4 ) gyl Jgaall sl (g )bl Gl sy
* TG1

Lt 5% ) TERMINATE ) sl ddas) g (aility (30 aall aad TG LelesY) olae b 3L

daaa

* VEntnum

4dda da8 | floating point Aeilall dladll 5l sl Entnum Lsdell (S a0 das
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 WENtnum
damnia dad | Entnum Qa4 8 Gallaldl cplalatiall x| ) Qlal) alaes
e XEntnum
Liya 5l dida 5l damaa dad | ENtnum 4k siae dad IS 408 alad . Savevalue i sias da8
* XN1
damin ded Lol Jalaiall Jabaiall o slay Jaill Jalaidll o3
e Z1
dapnn dad | Joanill s ddas 5 el Aad 5 pall 5 SIAY
‘Cldaa S

Gl Co e, 22 a8 ) N 8 o platiad) Cplaaiall sae amy (SNA aaill Laoall d6a) W22 3 )
(ot s At juaill (o AN JISE) aa g (K15 22 a8 1) g Allall oda

o Wj
BlSlaall 8 llall o8 ) ¢ 9o rania 230 f Cua
* W$Name
el Al #3508 Name S
o WHj

Byl e Aigie sl @M\d@\@‘)ﬁpgﬂ\.‘a‘d\ L}AM‘?XM?SJ cg_s;}A@MJJcJU_\:\;
indirect addressing

* W*Name

3l ye Asie oda g, Sxall QI &8 ) (5 gn (53 Jalill Jalaial) alea an) 58 Name Cus
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* W*$Name
Leiibad 208lSa | nall AN 68 ) (5 ga (oA} Jadil) Jalaiall alae a8 Name Cus
* W*Parameter
W*$Name s W*Name s\ WHj (e sl alasin) dlSa) o5

:GPSS 2 daadiwall Operators Jlead)

A
By d e A xxi ANB oY &)l
#
B A cral el daill ani A# B .o
/
B ol A fenddati uai A [ B e
\
B e A Jassall dendll 455 223 A\ B .Integer Division Aspsall deudl)
@

B = A 1 Modulo Division 4ed AL 23 A @ B .Integer Remainder msall il

BsAoxGA wiA-B.zok

BsAgsaw3A+B

>=‘GE’
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Gy e 0 2w Vs B Loae st o S A il 1)) 1 i A >= B Lgsb sl 0 LS

<=‘LE’
Gl e 0 2 Vls B Laae g5t of Qi A Cl€ 131 1 a3 A <= B sk 5l (e i
> ‘G’
Al e 0 2 Y)s B (e b HSTA CilS 1Y 1 23 A > B (e S
<
Ay e Qi Vs B (e bdae JBTA il 1) 1 ami A < B Lo Jil
='F
Gy e 0wV 3B e bnie sbue A S 1Y ] 23 A= B b
1= ‘NE’
Al e 0wV 5B e boae dilide A S 1Y) 1 ani A 1= B L d sboe ol
& ‘AND’
Ay e Qi Vsdta ;e B s A e SO hatds 13) ] i A & B Aihidl
| ‘OR’

Ay e 0w Vs sk pe LSS B ST A G131 2e3 A 'OR’ B Al
-4daa S
Lealadin) oSy of U declared Lble) caay 401 sl

STORAGE 3,z Widle] angy o jaall liils o

VARIABLE 5 s edle) s dsluall il puiiall o

FVARIABLE 5_ba L&dle) cas Floating point dailal) akasill &) juaia o
BVARIABLE 3 b= ile) cay Boolean 4y sl &l jiall o
MATRIX 5 jlns Ledle) ciny i siaadll o
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TABLE & b dle) iy Jslaadl o

QTABLE b W&idle) s Qtables Hstall Jglas o

Al aiidle 3 ke s FUNCTION 3l Widle) g JIsall @

MARK 5 ASSIGN &l 33le) iy Transaction Parameters caleaiall allae o
TRANSFER SUB s COUNT 5 SPLIT s SELECT s READ 5

A ALieY) & GPSSSaall da ja (o yaias (o g
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adil) 58 cale Jide 2 SIN dllud BlSlaa -]

;M\g'cﬁ

SIA o) il jgilla 8 ) 8 o A 747 JS a8 3 S amle SIN ALs ) () gl Jaay
A0 53 caelall Jala ) J s sl 5 SSIN o)y (a3 (b ykciany

calall Jala Y aaie 300J 53 cstaal) (a1 a3 sai elis o sllaall

: GPSS 4ad; el ) a2

; GPSS World Sample File - TURNSTIL.GPS, by Gerard F. Cummings
. - - S
* *
*  Turnstile Model *
*  Time is in seconds *
. - - S
In_use EQU 5 ;Mean time
Range EQU 3 ;Half range

GENERATE 7,7 ;People arrive

QUEUE Turn ;Enter queue

SEIZE Turn ;Acquire turnstil e

DEPART  Turn ;Depart the queue

ADVANCE In_use,Range ;Use turnstile

RELEASE Turn :Leave turnstile

TERMINATE 1 ;One spectator en ters
. . - - . E—— ——

1z galll Jas iag

GENERATE

Jsasll ((Cpaadal Ua ) Transactiongaleicll cusy GENERATE Block<lal
Al 747 JS SIal @lld e

QUEUE
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A ) Gpaadial Halda e clilas) aasy DEPART Qlldll a0 QUEUE KW
4l Queue Entity,sihll (S Sl @l sie |5k 15l Y 5 2 elad) | slany
Turnta .. GPSS

SEIZE

Jalzial e SIAN @il I8 0 e aad g Hlatia Jaleiey adll J s34 & SEIZE K&l
Ald J 80 e Jalaia @ @Aé\ Lﬁaymé\gﬁd\ Jlad) LSt Ja 5 s g 13) Galud)
SEIZE

DEPART

QlE Jay ald Qi) dlss A Facility deedl) SEIZE Jada dalaia () 3 aa
Jedn¥ JUasYl ey o) BaY Turn ol (80S e Glilas) aeal iy DEPART
1Al s v 5 i) 3l

ADVANCE

gl aladin) 4 Jalaie 48 iy (2l 3l (0 ) Jsha (8 Saiy ADVANCE llé
Jaay 40l 53 SIl ellus sl Allall sda 8y L Ledad 3 a8 g (SIS el
dad pst Asend 3y ADVANCE 8 daen) dad Lieadind Wil JaaY  aaiial
8aY (5 i LS Block operandsidll Jale

RELEASE

o Asie OsS Cumy (SN Al ) Aleudl) ¢ 8) & Jabadiall cuvs RELEASE

TERMINATE
S A gm0 5 p0 20 SISl o el AU3) (o8 TERMINATE ol e

3lSlaall ¢ ja

DR gl pal) (e A W 338N 5 cgjlima o i Al 53 BISLaall gyt Al < gl
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File / Open
sl Jlsall §saia ) sed die

TURNSTIL

Open

) sl o) Y
Command / Create Simulation
b o
Command / START

-1 daial Hlsall §saa 8

300
L) o

OK

ax5e 300 s Jia 18 s TERMINATE ey Jalaie 300 5 e ie slSladll g
default gl L8l Cale ) 5 8 U GPSSp s slSlaall olgti) xie | jSIN el
Sy (Al ol 338l & b ISy o8l edays Turnstil. 1.1 <) report file
O Report Juid) & dau )l 3300 (e File / Open Jkiab elld g cd g o) A Lgialin

. Files of type= jiay) 3§ saia

eial & clipboardgal) 4a 5 I leds cang Lol y (ala JSG GPSS )l i

word processolS (Gt zali y ) A
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;E.‘illm PR RN

a8y aaniiall Jsaal @ 3o 45 2134.0230) 6 a8l & End Timedes ¢
Glld g Sl Aalide il aey g A 5e sl ) SIA @l DA e 300
QE jass 5 55k DEPART 5 QUEUE i o) LaY (3 alall 43 sdal
el Gud g Jadh ) gilall & USSY) (e ) agd day Calalatiall 0 iny 138 s ADVANCE
el Al ) Uk 13 Turn el Queue Entity) sl oS & S
Cpradiall e ol o) s 3 QUEUE Turnesis Queue Entity - =Wl

LY oAl Jily Hias Cogu B Gl 108 53 g8 salhall 8 o ylatial)

-5lSlaall JalA

Ul Ay 35 ending condition of the simulatiofSladl dilgs Al CaiSinl

el Lpaall liall (s ) laill SHOW e¥) addivd g AN (g jlnall 3l

Jhsie L (sl (5 st s alasiny) Algws Wil Cus (SNA) System Numeric Attributes
U T

Command / SHOW

33U b status linedall b e OK  haxa) o5 ACL STl all §saia A
2134.023 4 Al plaill el o (5 i Model Windowg 3 a3

1 5alS ) AL Oy S a3l G s 3l x5 tilization SIS el Gl
oY1 AL a5 (G e

Command / SHOW

689.67 ‘il hay 1 OK Jla) & FRSTurn o€ el Govia iy
all (¢l a8 has a5 ((Fractional Busy Time

Dua) SInl dd fplaal gl Gaandiall dae Slagy
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Command / SHOW
300058 ddgia 8 LSy OK a3 N1 S) )l gall (3 900a i
) eciba sus I Gany il ()
Window / Simulation Window / Facilities Window

Vb IS SIN @il o)) Jaadl (Leilsine IS (g i 338U 58 ) cidlpgedtl 32 &
o) BaY (idle dble ) Jsadia e OIS B8l Al (8 i)y S8 50 e 70% (s>
@ WSlay ¥ (Ahis ye ol gola) Lol ) Ugnda ye SN Lal dlied) gl

Jalaia

Window / Simulation Window / Blocks

Detailed View of the Blocks Windowall sall 83U Jiaidl hidl asy 138
S Jsaall Jslay 155 301 o) Jabaiall Y g Jadii ol Jlad Jalaia 2a Y 43l JaaY
O (o WS Jeadall Hlaiall A aUail) e Llasd o0l 8 300 68 dabaiall ) 5 3Ll
SSU a3l AN B30 el slSlaall sl call @l IS Jsaall s sl
OY) st g LS BSLaall ()5 ey Cplalaiall O (g (BTN (e LSy g8 5 Al J 530l

Ll gall 3adls ale)

el 338G juaaty ol o A1 3 g IR (e Leal) laiil BSIaall ¢ ja) duad Cogas V)

Lusl Expressions Window sl

Window / Simulation Window / Expressions Window
S| Labeldia b4 puall Gl jlall 3380
Nunber of peopl e

Cpandiall 2e Baalie (e WiSas 1 N3 SI Expression fieldboball 48 i
D 4 3) A geus S il pes (e Sy 41 GPSSualsa (e S @llady (g L)
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Se & View e il oY) @) Al caas Al Wk i 50 g S

Memorize

1 o sSlaal) Jainy Loay G Lealadind (Sa il ol jlal) Jain (he Liay 138 g

(SR B e aladi ] Gl jlal) Jada

Sl 380 8 I Gl Uy gl b cpullal) Guesdal) aaa] Lo las Lies
i€l Labeldis 854 pall

Q Cont ent

dad caail | yaly Memorize 5 View baa) & Q$Turn Sl s ball Lla A
<€l Label field jaall DA 8 <150 ellug sie JUSY1 (o) daws sl 320l 2305
& Memorizes View e baca) QTSTurn S s jlall L8 45 Avg Wait

OK

et ,)) A e a5 AeS) jial) cililan) jiai, cplebaial e oY) aliil

Gsvia 85 Command / START ¥ sl s OK &Command / Clear
25 il 5y a5 a0 o 5 8Slaall 385 g OK @iy 25,NP = 1 ) sal

) Juladl) 3380 J81 V) oSl 90N dlls Jia i Aeadd) Gl Q1N @l
(Obaal Al e (S5 a1 13) ) iSlpguanill 338U ) il g

Window / Simulation Window / Facilities Window
JUR) Egeal) 338U JaaSi g 5 A1 3 e 25 il sl slSladl) faul
Command / START

O laguil) 3280 Jad) 3lStaall elgh) 2ie QK S es 25NP =1 Ju el 35aun p)

Facilities Window
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Al 513 e Yo andiall deadl gl 744 SIEH Gl 34013 sy e oY) g
8 il Ll e ) 2l clawl (axy yusdl Custom Commangey) adiius Co s

Command / Custom

Jaoy) Flide bzl & [n_use EQU 7 JsY) Lhadl & i)l all (§saia A
Sy A lad) ) e

Range EQU 4

L2 Liad il il o e U1 SHOW a1 alasiiad) Ga ) 13 i€y OK il
< Command / SHOW _ia) &lld & oS (5,4 2l asf Sa jriaild Mlad Gilias 8
Status dall sl 84 dedll wlis ) oy OK & Range «<Si lsall §saia

Ll Journal Windowsa sall 838U s 4 Hl) 3300 Line

A Command / Clear _ii) ADVANCE Block waall il s 13k 5 A
Ul Laaie 40 gY) Jag il ) slSlaall s aiei g dibaay) cilalaaadl il (¥ OK
zall sl (e Yoy 300 ) lsall 350a &5 Command / START Lla)

el 3380 ) o5 BlSlaall i s ln) OK

Window / Simulation Window / Expressions Window

Memorized Expressions bo)iill Gsiua & A0 Gl jlall JS (550 Cosu
Jsh bl ol aaY OK ia) V15 ke IS View e 5 Expressionsts tac)
& 3hUE O an ey el silall (e ) Jans gie Liay) cdils (e o) (V) mual ) sollall
Jhaall Gany cany 38 138 (S5 o gllaall Gl gl 8 paaidiall aaea J i ) (g5 38 danill

el (e

3l Al elial) Cangy LS ddaiall a0V i) o2 DAY (o)) ) Cany
< LS RESET Commange! alasiuly dll 5 4leill cibbasy) e 4ol Ja g i
Gl sl e b siad ANOVA (b dilay ol 5 o jladi 3ae ¢l jaY Jalass ¢

51l il daliaal) deaddl e )
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Jasan il AU 3lSlaa -2

;M\g'cﬁ

dS Juai AN e Sl ) CldS Gas A phd e (sSh daguy Caila als
Gt A48 5] 5 e 20 allall amy Q) 8 Y sadie badl) IS 1Y 455100+60
S JLasY calldall 48 jainy (s2) a3 (a3l a5 58 A san o sthaall 38 3] AallSal)
fAall€e 200 JLSY o llaall i gll sk oS daals

el ) 2 2

; GPSS World Sample File - TELEPHON.GPS, by Gerard F. Cummings
. - - S
* *
* *
* Telephone System Model *
* *
. - - S
*  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 trans it time

TERMINATE 1 :Remove a trans action
Occupied ADVANCE 5,1 :Wait 5 minutes

TRANSFER ,Again ;Try again
. - - ok . E——— ——
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s i gall) Lhag

STORAGE

Ol cplad Jiall Gy 2 440 dany s Storage Entity Setg il Glils de gane

@J\AJ\
TABLE

A5 GLallSall (a3 () ST alian aay Cusy s e Table Transit JEsY) Jsaall
& oel "I SNA Gaaall dadll ld Jalaiall eled) Jd 3 8l LA e Lleld ya
Oe Al (o callall b4y e calldall (3 paiuall gl Jiad (a5 Jsaas M1 " Ll

Shaadl)

GENERATE
Axl 100460 JS A 5 dallSe Jiay Jalzia
GATE

e OS5 Ladie (Jsaie) Occupied <& I Jasidl Jus ) GATE Block &
Qlda i ooy Alias (Al ALK de gana (5585 Ladie iy 138 5 Al gadia Jasladl)
allall 3ale) Ja8 JLL:.\.N\ ale

ENTER

GATE P& (e e Jalaiadl (8 aladial) 8 g odall Glasg e 1 50 0 uils 1)
Glas 5 aes ClS 1Y) Ll (5,a) (33 3aa 5 22305 13 s ENTER Block s Block
) s e O 1305 GATE Block DA (3 Jalaia (g1 5 e gran 18 A gadia (5 A

e ldlay 5 AWl Jis ENTER Block JMa (s Jalaia

ADVANCE
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Jier sdls ADVANCE Block 8 Jasi (A€l ) dabeiall (i o5 50 Alla b
Bl 5a ) s in Q) i s 3l 180460 (s dalla

LEAVE

AN de gana Glaag asl) Jasngy 13 8 LEAVE Block @ Jalaie Jsaa aie
A o Ja b 35 Jie A gl AT Jalaial 5 5ia

TABULATE

ClallSall dia Y (5l Sl aliaall ) AddlSe J gk iy TABULATE Block lé
Table Transitsé 4zl

TERMINATE
el JLS) any S8 (0 (Adla ) Jalaie Js 2 TERMINATE Block <l
ADVANCE

Jdsla 3 oS Occupiediedall el s ADVANCE Block I b s Jalaiiall
Storage o3l QS de gana (0 (A )B b3 ) (iR Bas g e Jganll 8 Jd
a5 e cllall Jslag () I Al cangy (2l UY) ey Jiad 4 5 Entity Sets

TRANSFER

Ll aleall GATE Block i LV Jaleie S Jus» TRANSFER Block <lté
S e gane o (AT Baay o Jpaall (8 dalaidl Jlay @llia Sus Again
oy G LS ) liay Calalaiall oY 5 AallSall Calla ey alldall () HAT Jiray () 3l
plzalls GATE Block <8 (ld Jsade (phall (o S daa s 25 13 &5 ol
Adaly adl ADVANCE Block @ & jlaudl alu y Again &l
GATE <l lxile 38 Jalatiall ofa ualill 138 ey Ly @ 382 5 32 Occupied
0l L) Gasy s GATE Block lld (e i dsalill ciltlall (5 31 5 5 4 slaall Block
2 Ary O A LSS Cadad Ciilgll daghad dxe o) BaaY 3lSlall jalad 5 dWlSl Jiag
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oSt ol 13} (5 ) da shad ALl dnn 2 V) e Cojlad el oa) deasd) (e o sSans aaY
Qa5 slSlae @iy 5 sael 1o ki L) cpailall culelaiall (i g el (e dallSae
Glall&all 22 Jiay s Gulalaiall 220 3 Occupiedidiall oledl ADVANCE Block

Ledale) b )

Ugladd) Gl Job (o dlats Glodas =38 o ow TABLE statement skl
S5 gline ol (pa (St Uil (el el 08 55500 M1 SNA Agons 1354
e LY s 38 e 53 51 e i

lslad) &)y

sl Jlsall Gs0ia Ay File / Open Jba) s lme )88 al g sSlaall ¢l jaY
Command / Ll slSlaall Gla sy 138 a5 Open sl STELEPHON
Create Smulation

Ll o5 200 = 1 Jadul Hsall Gsaia 4y Command / START _Lis) &
Jia 13 5 TERMINATE Block <llis Jalaie 200 )y e e 3Slad) giiuOK
il o gl Calal 585 AU GPSS p s o s 8SLall A3lgd 2ie 44K 200 JWS)

2 A BML & 31 UKy jeda 531 Telephon. 1.1

;@Uﬂ\ AE8Lia

A Al eledY & ye 3883 359,16 o) (55 skl il b End Time s (1o
Al g il s3a (e Ay B (K1 Adlide al laea g )3) Gl e SLaall Bale) 2200
5l Jgha oS (o Aliate Cilaglas any Transit el Table dsaall S gdall il
S A2 9.5 (e JBl il i LS aline o ot 45l JUSY U Laaal 1)

AL elia ) ade i 8 Jll g 0SG a38 (e S U ) 8 paia) GlallSa s )
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-slslaall JANa

A5 s 5 the ending condition of the simulaticiflaxl) 4ilgs b a (Y1 il
Expressions_yall &l jlall 83806 a0dtui Uea g y p@ill 3380 J48) ¢ galud) gadal) y jal)
¥ System Numeric Attributegaill 0=l claall Gy N bl Window

Ja) calSlaall dlgs (g (g S

Window / Simulation Window / Expressions Window

LR A sl gia A Edit Expressions Windowal jlall s 3380 pias
S b liey 13 AC1 <iS) Expression fieldii .é5 Time S Label field
utilization 4l=d ) Lkl 0¥ Memorize e 5 View e bl ¢ sl 30
il Ju Label field s s sl Goria & (<l e 21 3alS) el Jaglad
- Al 4l Jais) Expression fieldolball &ls 5 Util - Al
A (e ) Jass gie Canal Lien | pdl s Memorize de s View e bacal sSSR$Sets
~ Al Zedl Jasil Label field s s il 5svia 8 ccailel lad 48 Jady
- Adsll dadll Juiul Expression fieldosl=dll s iy Avg. Call Time
ey Ua 4lladll OK bl &5 Memorize e s View e bl ST $Sets
ol el (an 35 g (e a2 1L 1388 5 8300 Adled Led o ghadll () (5505 Al (e 6 S
w330 3lail Jsdie pe ey sl B AL (8 aadii

LA eCila gun ) Je\}\ua:uc_"\s.\]
Window / Simulation Window / Storages Window

¢ Wl 1aaY Storages Window Detail Views il 33Ul Juaia jlaie Jasy 12
(Min and Max values)alll 5 il Cldlall (10 . 83% Lyl Lia Lo shadll 4,024
Lighall o 2 5l 1 5 Oleudt cuilS culd ) llia (IS Sl o o) (50 adiinsall (3l
Jsaall 3380 Lind 13) | (3805 il adl) aa Ll 53801 Jind g3 313l 3 genll addind ol e
Jlia) cclallSall ALeSs 4 3Y ) S 2 yadll 5 5iud Table Window

Window / Simulation Window / Table Window
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Gstiall (& Transitaasll g s Lils slSlaall oda (8 Jaid aaly Joan 2n gy 4l Cusg
o) hasie (JelS S0 Jsnall g5 i 33U S e KB OK ) ¢ dsdll
Expressions _uteill 3386 4 ST SNA = (i 0 LS i 2. 99 0 Sl
3380 sl LS 388y 14.27 s A& sale) Skld e ) Jawsia S Window
Lo 13) Al calla ke Y aa Jish () | sy Gl o)) 1 Table Windowd sl
It pe 13 g 4 gadia Lo ghadl) (iS5 aaa

Jka) ¢« Transactionscale il aa (o oY) kil
Window / Simulation Window / Blocks Window

alla sale ) 5kt (515 15 2 s 43 s Blocks Windowell sall 330 s2a
Entry CountJsaall axe ssde 8 Qlall Jsaa Zo )l il cagilal<a

< BT=ET]
Lacaion | E el o af (8] &
Find Continue Halt Step Place Remove
Loc Block Type Current Count Entry Count Fetry Chain Line Number Include File
@1 GEN GEMNERATE 0 216 0 12 o
o AGAIN GATE 0 762 0 13 a
ELIENT EMNTER 0 20 0 14 a
=4 ADV ADYANCE 1 20 i} 15 a
5 LEA LEAVE i} 200 i} 16 a
Lh6 TAB TABULATE 0 200 0 17 o
@7TER TERMINATE 0 200 0 16 a
EDOCCUPIED ADVANCE 15 BBl 0 19 a
& ITRA TRANSFER i} 546 i} 20 a

Figure 2—1. Blocks Window Detailed View Showing TRANSFER Block.

ADVANCE <lté | 5las cpdll Transactionylebaiall axe I plail flia sy 3
Badll Ade 200 ki cual oSy 5611 (Gl sile) Uiy ) SE) Block
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BWSlaall (s ad Chgu CHrI+Alt+l  milie aladiulys Blocks Window <l sl a3l
Culla Bae fhasy (olle Cwld Ja 350 20 5 15 &b a8l sy Bshad b5k
e bl sale) 5 HUATY) agale 5 A gadia dasladldl | gaay llall () gauey ¢l 5 LKAl
380 1) ppen Jiy 1ol A gus ) 3 53530 DA (e Lgianliia 5 o) al Balels o s (g il ya

Model s Journal s Blocksl s sacla

e Wle Wlibéa Al 26l s Expressions Windowas yall <l jlall 3380 =i aail
Active Liill Jadaidl L8, Lad s 5 call number alSal L8, Adls)

U4 ¢« Transaction number
Window / Simulation Window / Expressions Window

Ll 4y Call no < Label fieldila Ay &bl pjad s (Gsaia 8
Jds Memorize Je 5 View e basal XN1 <8I Expression field st
JS 13] oY) alSlaall 6 lalidaia 5 Ugles A sinall il slaad) o jiasias 528001 L)
Dnladll IS5 sela a5 1yl View e &8 Expressionle sl i siss 3 e
Adlaay) Gl jiais Transactiongleaidl JS (e galisil OK e bial

DGR Main Menudes )l 528011 (e

Command / Clear

zasaill 8 Al Il (548 3l yise & a Blocks Window < sl 338G g
The Jes The TRANSFER Block e bix) TRANSFER i sa (sl
s Journal s Blocks 434l dl ll & s & Place Icon in the Debug Toolbar

Az a5 Lhaalie liSay dusy Expressions
Command / START

die il giin 3Slaall OK il s 1000,NP = sl aal gl ) gall (3 g2ia A
Continue sSlaall Jasi 1 jela Uad aag ol Calllall ol G 138 5 ) J gaal 4 gl J )
BlSlaall Ll 88 655 ja JS (8 e Bae Aglaall 38 ) S CHrl+AI+C e baall il
Al e S L S aigll 4 jaind g 38wl Stop Condition— sill b p& cuas
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Journal sx ) 836 & trace messagegill Jiu ) 2Ll o gu g iy o) dallall
Stopped e il Jalaiadl Transaction numberktaiall &8 5 cui Al s Window
zisadll & i aal g GENERATE Block 68 a5 43) Cua « Transaction
Sia culS 13 Lady (i gh o) ASal e 5 e oS Jalaial) Gy dausd g0 550 o)) LiSasd
Al 3l 488 gie CcilallSa

The e bzl Blocks Windowed!ssll 3380 & cad gill Lo yd dy i oY) Lea
¥4 Jaél 5 The Remove Icon in the Debug Toolkas s Transfer Block

Expressions sBlocks
. Ctrl+Alt+C e Lrally clld g slSlaall ¢ ja) &b il

Storages Window NonsdU JMa e lldg s a3 a5 sSlaall bl i g
s Detailed View

Window / Simulation Window / Storages Window
) Main Menuas )l 338U (e
Edit / Entity Details
Non-Detailed View3 Jail
DU ¢ i s 5 Akl LSl 5l Sl & aall oY) sl
Window / Simulation Window / Table Window

OK

Lk iy gl 4l il (Sars Saalind 5 S5 250 Y) sale Transitesal Jsaal
ped o 138 Lahag 8 ke Aeadl) e Jeanti¥ (5L e dae o sl e ey
Zle 3 e sl
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Laraly Alad (g 5300 8380 Jaa] W) (e Yy Jashad 4 Sail € S) L glad Udial 6l 13l
DUl 3 OK & Command / Clear JUal & The Storages Windowle

i) ) gl (3 20a 4y Command /Custom
OK & Sets Storage 4

<29 Command / START _tal coaas e s il iledl laghd e Jomus 138
OK baaa) &5 1000 = gssall aal gll Jagindd ) sall (350t

il 2a LISl J gl (5,1 Sl gz saall I kil el (e 58S JB1 Calgll o ghad dlled
GlE ) saliig Jatall LIS & @l 33U I Lok ) a8l O Juadl
O sams Gl sale) zliag Al cpllall e ) OY @l 35, o TRANSFER Block
Gl g Aflan) 4y play 1aa Ay oy A8GaD 5 ALl JSLEA (S i) Jaghaa day )

ANOVA Command YL
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%J\gaz\g\ﬂ@jﬁ@%&sm -3

sAlCdal) o

3335 1000 (x OsSh SBY) s 5aal Lo gl )50 Aaal e Aol g 4y WSy il e (g5 5
Jaaad 0l (6] 33551000 5& agiuall (g 33l (g slutia Jaialigban g 63 540 O Bl el Akl
513335800 & 2gasall s el QIS 1M 3a 51000 5 253 sall SRl G GUA ey Wy (g5 jAl)
Juasillead time a3l (e ) g sl ol dused oy Jaad AS 581 g sau¥) S (5 58l Jany B8 S

O oaall ati (o) @llia (S 1Y) Lad 3ads a5 200 83al (g5 saal) alai (Sla daly g gl ga dpnllal)

; GPSS World Sample File - PERIODIC.GPS, by Gerard

* %k k kx xKxkk *% *kkk *% *% *kkk
*

* Periodic Review Inventory Model

*

* Time units are in days

*

*% *% *kkk *% *% *kkk *kkkk

* Definitions of non block entities
RMULT 39941

*kkkk

Stock STORAGE 10000 :Warehouse
Stock TABLE  S$Stock,100,100,20 ;Table for

Orderqty VARIABLE Target-S$Stock ;Order qua

Demand VARIABLE RN1@24+40 ;Daily dem
Target EQU 1000 ;Initial s
Reorder EQU 800 ;Reorder p

*% *hkhkkhkhkhkhhhhkhkx *hkkkkhkkkhkhhhhkhkx

* The reorder process

GENERATE 5,,,,1 :Review xa
TESTL S$Stock,Reorder,Skip ;Is stock
ASSIGN  2,V$Orderqty ;Parameter
Custwait ADVANCE 5 :Lead time
ENTER Stock,P2 :Stock inc
Skip TERMINATE ;Ordering

*% *% *kkk *% *% *kkk *kkkk

523

stockouts

sl o2 e

F. Cummings

Fkkkkkkkkk

Fkkkkkkkkhkhkhkkkk

can hold 10000
inventory amts
ntity

and

tock level

oint

*kkkkkkkkkkkkkkkkk

ct, Priority=1

< Reorderpt
2=0rder quantity
is 5 days

reases by P2
xact is finished

Fkkkkkkkkhkhkhkkkk



* The daily demand decrements quantity on hand

GENERATE 1

ASSIGN 1,v$Demand

demand

TABULATE Stock

;Daily dem

:Parameter

:Record da

TEST GE S$Stock,P1,Stockout ;Can order

LEAVE  Stock,P1 ;Remove de
TERMINATE 1 ;Daily tim
Stockout TERMINATE 1 ;Daily tim

* |nitialize the inventory
GENERATE ,,,1,10 ;Set initi
ENTER  Stock,Target ;Set init
TERMINATE Xactis t
RMULT

sdiall il A (uld Wiy 3l ety A0 gdall DacY) A ge 355 auzay 5eY) 12
GPSS 8 ANOVA el alasin) 8 (ulad) J< slSlaall i S5 ccaalll

STORAGE

S e 085100004 4 cukel Storage Entity Stocky s saell gl cils
W Ka 4l dus warehouse ¢ aall 408 daudl Jiag s aladl G383 (5 sie (1
Storageoxal ¢ sise Cargiudl g3l e nn oh ossRl s Fledl
Sl O Al gt R Al (5 Al (5 sl el dedding Gosu a2il)

S$Stockens SNA e Ui 43aS 3lSlaall JOA A s

TABLE

ORDERQTY

524

and transaction
1(P1)=daily

ily stock

be filled

mand from stock
er

er

*kkkkkkkkkkkkkkkkk

al stock
stock level=target
erminated

*kkkkkkkkkkkkkkkkk

;GSJA.U\ da.AJ

sl 053l (5 glua g )l aeail aua g 5 StOCK o J g2



835 sall 5 jdall dpeS (Bl Targetsagioal ¢ jaall (5 i & 5 Lgalla ae jall 4psll
stock on hand

DEMAND

G e @ el Aglaie cVLAL s 35 63 ) 40 Oe s (el Ll
V999,50 Jsall e SHlsdiall a8 0 Jony 568 modulo arithmeti@esdl) =y U
Ble Jomsi gl il sdal) 8501 40 &8sl Al dail) e Juasis 235 0 Jladll

V$Demancdblewall SNA aUaill Lnaall ddall JUA (40

TARGET

Lsbs s 35 Targeteews target stock leveksgival ¢ kil s sive
G sdle) sk Gl st sl e Jewd Y1 Jans pill slaud 2225 1000

reorder scheme
REORDER

LS3 LS 8004 435k Cia s s Reorderalives s reorder pointalhll sile) ddass
Gl sale) 485k e colad sl ya) die Jend a¥) Jrag aiill sland alasind Wil

reorder scheme

vie Transactions galebaiall lelany Il ll gall o jed Al clddladl ) oY) lasia
ASladl ¢l yal

GENERATE

(e 38w ol 5 S35 Transactiongsldsidl 8ds: GENERATE Block <8
GlE jalay Jalaie L 3WSladdl odgd duin) 3aa € agll aladin) oy laclad oY)
sie Gl sale) 5 (5 38al) 5 siass L) sl BSlas o) dses JS GENERATE

TEST
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Rad S 3] Caany 138 5 Y pl (55 e ol sale) (IS 13 L 235, TEST Block il

Osn Algd) o 5 SKip Q) 8 Jalall Jaidl Y5 Reorderc J8 S$Stock
s sale ) 3lSlaa

ASSIGN

o4 reorder conditionalb sie) byi 4 TEST Block i dagis cul 13
parameter2 & sl Aoy 138 5 ASSIGN Blocklall JMA (e e Jalatall
Ll dbay Al 4SY) Jalaiall Iainumber 2

ADVANCE

llall a1l ey Jiad G35 8lase ) 5kt (allall sale) da il Cadi€)y o3 Jalaiall
) e ) gaia o AY) cplalaidl o) 1aaY order lead time

ENTER

&V Canays ENTER Block < dasy debeiall (b ol dsed ey callall J ey ic
parameter number2a:3 ) alzall A 33 5a gall 40l SEStockaesd

TERMINATE

Jae ) Termination Countley! dae (alds) 50 Transactionsosheleiall eb
(S\Sl;a]\ Lﬁl.@_\ Ja_).ﬁa U:\:u_ﬁ eq';i..g ;Lg_":)!\

GENERATE
3Slas o gy JS B e A 63 ¢ sl llall Jlay Jalatia
ASSIGN
Jalziall ] ad ) aleall (8 i 53 o0 sall llall
TABULATE
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a3 JB (558l el (5 sisall (5 ) Sl 7 el 20y TABULATE Block @
il !

TEST

cllall (B3ay M i aa 5 108 stockouty s i) (=l (e (38s% TEST Block G
Stockouts aleall Gl ) Jabaiall Jus g

LEAVE

astig oasll Qllall Hlaiay SEStOCK (10 Uiy Jalatiall (b S () 9 33l (5 e IS 1)
(operand B B alzallS [ & aledll el s LEAVE Block <l 4l s g

TERMINATE

as Al 185 1 Jlaia Termination Count sl dhe (i g Jalaiall g
e

TERMINATE

(o2 dalaia ye 13 Jaié Jay Stockout el pladl TERMINATE Block i
aiin (e a5l Al

GENERATE

Al (s sie ead BSLaall Ay die aa) 5 Julaic Al s GENERATE Gl (allal) 1as
OAY) Galalaially Jayy ¥ SV ALl e 4l

ENTER

sl ENTER Block AWl s nitializing Transaction el Jalaiall
BlSlaall Aol die Cargiinadl (5 siall S$Stockaesd

TERMINATE
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sl dlae Galds) (s Al Jalaiall g
;QU&;L

CSlel B aal 51l (alalatie 3aa] ey GPSSOU alall golall uld Al il (e e
AN e IS die Gplalaiall A iy Z3gaill 138 A Apie ) Aaad (o) die 3lSLaall 8 Adlisg
gty eV e sall 8 olabaial (g dilise ¢l 5 &3 A58 i) s GENERATE Gl #
Al dsad amy 5 5aY) Zlial 13) calhall sale ) 5 (5 Al dxal pad Jae Al dused S Jalatia
3 sl Gl | gliay Ua Gulalaiall L Y1 o 3all (8 (558l ae gy llall Jaay
Jsaag dplhal) (Gaas 8 (81 AdlS sl calS 13) (5 Al (e Clas ) dal ) (8 ) s
iad i AV e al A ald) aa gl Jalaial | Stock dsaadl (B 053l (s sia
Loz Jalaie J gl ¢S 4 S s Dliad] et 4l Jany 3385 10004 (Sl 5530

Active Transaction

=l Storage Entityc sl G s g gaall agll 4 Ua a3l Glasg
S$StoCk samall SNA (10 e Jianiy daill o2a 5 sl (5 33l (5 e Jiay Stock
Slassall adlll | sl G5 Al g siual 1SS Z oM peny STOCK (rassall sl
G5 ai Target 4 zisedll Bed las (ege olae Jii Reorder 5 Target
Aoty llall sale) s (A (5 3aall (5 sl i Reorder s sagiuall (5 534l
oA Jilay CalSig S allaall oda a4 s LSy dpan) il i

3lSlaall £ jal

il el Gsna Ay File/ Open Jbal sobaall il ad 5i g slSladll o) jaY
Command / Create Jtal ¢ slSlaal al g3 ¥y Open sl & PERIODIC
el 1 Jy sl Gsaia 45 Command / START Jual & Simulation
g B8l ol die case e 200 G 2a 3lSladll g OK Lol 5 200
el il e s Periodic. 1. kalal (A i zals )

;@Uﬂ\ A8La
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oali (5l e (Al alg Al Slllall S @iay 53l pUad o ma s Stock Jsaal)
Jee O Cpm 138 5 3000 JB A sana (a3 (5 s A (5) 2 55Y 43) a3l WS gutage

JlSLaall JA

Caalial i jlall 5386 ¢ il W) (g jmall 1 a5 (5301 5 slSlaall Ailed Alls (ol
JEA) e

Window / Simulation Window / Expressions Window
i) Label el s 8y &l jlall j jaisi8l 4
No. Stockouts

sle hial stock outagesslis Ulaays 1a N$Stockout iS) ol jlall 88 4
maximum stock level-<=i¥) g 3l 5 siue canail  Memorize e 5 View
ol Lls 8y Max Stock - Al el Jadul Label e )il §svia
il Memorize e 5. View e bl SM$Stock - Aallall daill Jau
dadll Jaid Label 4 & current stock level Js ¢33l s s Lyl

e s View e bl oY) S$Stock - Jasius el la s Stock - dalal)

%;\ Glball Bay Day A LA pe sl &8 ) Al Ciunil Memorize
b zali el OK e bzl 1,51 Memorize e s View e ezl & AC1
O3 3l stockoutsy s aall (i axe dad (e 2L WS outages s il pai aie
LS Laa et sa s lSlaall IR (553l (5 sinsal A ol (3 Max Stock adY)

et

Window / Simulation Window / Table Window
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23 3 ailadl 3 Jlaaal) J) Jias 138 5 785.45 58 &y 33l (5 sin Janssia ¢ Lany

sl (5 Ledrai 5 BlSLacall fans o gus ¢l Hlanl) 3380 LSS (g sl B ) (Bl yis Liay)
100,NP =1 Jdadul lsall 3s3ua 85 Command / START _Ua) 25 100
s Al DA aea® oy Gl aaliin « OK U1 & (L@ AaY i NP)
el cpe Jelaidl ol die dlar laa sl Alalall dlaal) | Juridll (e didlial)
pst 0S (B (iany . Stock el Storage Entityo saall (S lay g3 saill 8 U
i il sale) Jalatia o sy (sald JS5 23 saill (e Jans sV ¢ Gl 8 Al gy calla Jalatia
Jsanll (30 Ja1 (5 580 ) duad 22y V) 3EaiY llall sale ] 23 salll o SV 6 )

. Expressions=i_L=ll s Tables
LA (Jaadall ag il = <l gal) 328l (oY) C_?s.d
Window / Simulation Window / Blocks Window

cnlelriall J 3l K sl Gy 134

@& Periodic.1:4 - BLOCK ENTITIES
Location | B 8| o 4 8| 5
Find Continue  Halt Step Flace Remove

Loc | Block Type | Current Countl Entry Eount| Retry Chain| Line Number| Include File| =
{1 GEN GEMERATE 1] =] a 18 a
€ 2TES  TEST 1] =] a 13 a
&5 3ASH ASSIGN 1] 42 a 20 a

ol CUST.. ADWAMCE 1 42 a A a
ELSENT  ENTER 1] 4 a 22 a
8 SKIP TERMINATE ] =] a 23 i
{47 GEN  GEWERATE ] 300 a 25 i
£ BASH  ASSIGN ] 300 a 27 i
[E9TAE  TABULATE 1] 300 a 28 ]
© 10TES TEST 1] 300 a 29 ] |
CF11LEA  LEAVE 1] 300 a a0 ]
P 12TER TERMINATE 1] 300 a Kl ]
U STOC... TERMIMATE 1] a a 32 ] ;I

Jomiall gl b all il 3380 Js

ol ¢ OK sl ?3 Command / Clear _lal« el TBN é_uti 2L 8 g
LaY OK biaals 100,NP = 1 daiul jlsall 3sxia 85 Command / START
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(e Adlide ) i A3 2a g3 28l LS ¢ BlSla) 8 Aalisa) o) 3aY) 6 el calise
Crlalaial)

3335600 ) alhall ddatiy 3aa 5 800 () iagiuall & Haall (s a1
ol o

531



O9 80 bt Ay 9 BlSlaw 4

;M\g'cﬁ

562y overhauld sl dbuall a5 ~Sa) Jale ()5 68l 3 o) #Sla] 48 5 araius
Al Ll g (8 Ay jo Sladlaly sl y 311 8 ea) Alaal 5 3 o sall 45 ) 5l)
Tyl AladlaY) LALSY delu 1041 Gorind s dele 4048 JS Tag 4555 5 5l
1545 (oxiuis 488y 90£10 JS duaiiy Ly (s 5B Jied 5l Hb i Jia
Guorinis delu 51 JS Jaai dpale Loy 73l lisd Al (L) 3 5eal Asda
56y Ay sall Llpall e aleaill 8 Alad) Led il 3 5 jeal LedlenY 4382120430

*%

Al
Y SOSJAJMJJJ\LJACélA -3
_QSLU'J\ FPRTY L; ),,\si:d\} @Laﬂ\ Sale 5\_)!1.:3 Ada -4
sgalinl) 2 e
; GPSS World Sample File - TVREPAIR.GPS, by Gerard F. Cummings
*% *kk%k *% *% *kk*k *kkkk *kkkkkkkkkkkkk
Television Maintenance Man Model *
** * *%* * * *%* *%* * *% * *kkkk *kkkkkkkhkkkhkkk
Repair of rented sets, one each week *
Time unit is one minute *
** * *% * * *%* *%* * *%* * *kkkk *kkkkkkkhkkkhkkk
GENERATE 2400,480,,,1 ;Overhaul of a rented set
QUEUE Overhaul ;Queue for serv ice
QUEUE  Alljobs ;Collect global statistics
SEIZE Maintenance ;Obtain TV repa irman
DEPART Overhaul ;Leave queue fo r man
DEPART Alljobs ;Collect global statistics
ADVANCE 600,60 ;Complete job 1 0+/-1 hours
RELEASE Maintenance ;Free repairman
TERMINATE :Remove one tra nsaction
*% *kk%k *% *% *kk*k *kkk*k *kkkkkkkkkkkkk
* On the spot repairs
GENERATE 90,10,,,3 ;On-the-spot re pairs
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QUEUE  Spot

QUEUE  Alljobs

;Queue for spot

;Collect global

PREEMPT Maintenance,PR ;Get the TV rep

DEPART  Spot

DEPART  Alljobs

ADVANCE 15,5

;Depart the 'sp
;Collect global
;Time for tunin

RETURN Maintenance ;Free maintenan
TERMINATE

*hkkkkkkk *hkhkkhkhkhkhhhhkhkx *hkkkkkkk

* Normal repairs on customer owned sets
GENERATE 300,60,,,2 ;Normal TV Repa

QUEUE  Service ;Queue for serv
QUEUE  Alljobs ;Collect global
PREEMPT Maintenance,PR ;Preempt mainte
DEPART Service ;Depart the 'se
DEPART Alljobs ;Collect global
ADVANCE 120,30 :Normal service
RETURN Maintenance ;Release the ma
TERMINATE

*% *kkk *kkk *% *% *kkk *kkkk

GENERATE 480
TERMINATE 1

* Day counter

:0One xact each

*hkhkkkkhkhkhkhhkhkhkhkhkk *hkhkkhkhkhkhhkkhkhkx

* 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

*hkkkkhkhkhkhkhhkhkhkhkhkk *hkhkkhkhkhkhhkhkhkx

GENERATE

repairs
statistics
airman

ot' queue
statistics
g/fuse/fault
ce man

*kkkkkkkkkhkkkk

irs

ice

statistics
nance man
rvice' queue
statistics
time

n

Fkkkkkkkkhkkkk

8 hr. day

*kkkkkkkkkhkkkk

*kkkkkkkkkhkkkk

iz galll Jas iag

b Al 1 b Al A 50 Ailpa ) zliad A A0 5 ea) | stie (s Cplalaiall
A a5l g) B et cilaSla) o2 AL () Sin el Ban s Aelu 40 JS o sidl)
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QUEUE

sl IS QUEUE @ 3 jiie Clibaa) aeal QUEUE (8 aodiud Lia

Al dlaall 3 3eaY ol die ) Glilias) aans Overhaul «-<Queue Entity
Sl A 5 S Alljobs o« Queue Entity) sl (81 S8 QUEUE &
33¢d LS clagliail) e (5530 £ 500 Clilian) pans S 5 53

SEIZE

Uggatl) (SIS Jia maleasill Jale alaia) e Juanty ks il 4y ) sal) ilpall cilada)
Maintenancélewsll Facility Entity

DEPART

u\.ﬁ\ _ULL'.'.L&) Céj‘;@_"\.'\g@l.aﬂ\ Jele ‘d:\.g_uﬂa\_ﬁ.a\ ‘_Ar_ %J}J:\.ﬂ,}m &wﬁdm;ﬁum
Ailile Queue entitieg st (pils) HUsEY) ¢ g Jaud DEPART Al 8 (10

ADVANCE
A28 600 260 & sl Ailawall a3 (Slay A 13
RELEASE

dale & Jiaiadl dhgudll S Jan (3 Leliay (o3 dalaiiall (8 4y ) 50 Dilua JLS) 2ie

TERMINATE

Termination sy dac Salss] e s 3lSaall (e e 450 Llual Jieadl Jalaial

Count

GENERATE
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JS Lo giall 8 llal) J2a & a8 Ay sl claDlad caliedd) Transactiongsletaiall
A sl Dlaall e e duliadl agl 5 428390

QUEUE

osihll I QUEUE Al 52 jdie Clilias) aeal QUEUE (8 aadius Lia

ClE Al Dbl 3 3eaY el dia)) Glilas) gasy Spot wadiQueue Entity
s A Sl (B S Alljobs (<<l Queue Entity)stall ool S8 QUEUE
33gd LS clagliail) e (53 £ 500 Clilian) pany S

PREEMPT

Al dbuall pliaall Cplalatiall Gl (5 AY) Alall g 53 JS oo 4y 5l Dlall ) Ly
dde e Juansi S PREEMPT Block s3a) allal 415l sl 8 Jsaall Jlas
Adle g5 Alua e (o) Sl e S5 (88 g 138 g puliall

DEPART

S e Lo ] s oty lalll dale Al A 58 Alpna dalaie D) i

ADVANCE
488y 1545 mlaill cédy Slsy ADVANCE Block @
RELEASE

ddle g Jiaiall dlgull QIS s Ao Leliay (o2} Jalaiall (8 43 )58 Ao JLa] e
Jagi o) 8 A Alual e Lae peliall

TERMINATE

Termination sy dac (aldl) oo slaall (e el 458 Alual Jiaall Jalaiall

Count
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GENERATE-TERMINATE

Z\,ujﬂ\ ;\_\LL..A\ Q\ uLu; ch\} éJG & é._\\.ud\ ;J';J\S |PADA d»“—',. CJ}A.J\ %) c«j;j\ (KYS
\S@J_, :\73)_53” :i.'a\_y.aj\ Jaad @ :\,pw\ 4.1\.3.».4:3\ O Y s AN MM\ &\_9.'1\ (e Lﬁ\ tLas.'
DAL Gy 08 Ao ) 2 s Aol R B i (531 il Lt

(s AY
GENERATE

SSlae Alelu 8 JS Al gy asl 5 a g eliali) aal aadiin Jalata
TERMINATE

sl e e 1 =iy I Lys gih Counting Transactionasll Jalaia
) A delall aladiuly Sl Jsha e 3kl W ~ew Lee Termination Count
START Commandx-! 4 (operand A

QTABLE

JS 5 sitall cilany &) S5 Sl e Ciye Overhauks 18 Ul QTABLE 5 be
Wil s LY g beall y 8l 3 i s Table Windowdsas 3380 8 L
clilasy! (¥ Qtables sl Jshal TABULATE Blocks <l s aua s zliasy

=<l DEPART Block < I J s xie Lol Jas

SV ¢l 3V Galelaiall (e Cilise g g5 a) £ 3a JS el al Bae 8 aliie g3 sal)
o Ol LS 33 il e dalall diluall 5 4y ) bl ddbuall 5 4y ) all Dluall Jia
bl le Jid Al Maintenancelewd! sua sl Facility Entity el

Agliadl Ji Culae) 4y ) sall Dlpall Caills

i Slan Jas g5 S Jalaia oled] s 55l SISl s 3l cpn i 5 ol

A e (o (o5 Bl 3 el alaad sy (53 2 ) 54 s TERMINATE

syl M muay Laie Sl @y Yy START Command Y
.Jil 5 | jia Termination Count (TG1)
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Queue entities) stall Glwils idaui g e Aluall gls) (e g JSUany) A f
S Aol g peai it o)) aaeal Al <l 5 Service s Spot s Overhaulslews
bl oy in Al Lad sloail) ¢l o) JalsY i Y1 o2a Alljobs ) skl

dlew 45 )l 32 5 Queue Entity,sds (€ (S Wl e Qtable entities <wlwls
£ 55 IS) Uy i Y Al ) Sz jae e eaall

3lSlaall ¢ jal

s il @saia iy File/ Open b (sobxe 8 g sSlall ¢l jaY
Command / ksl sSadl Gla e oY | Open s &5 TVREPAIR
Jadui ) sl Ggaua Sy Command / START b & Create Simulation
OK Lzl 5 50 2 mosaall 2al sl

13 s TERMINATE Block <& Transactionsdataic 50 s« 2 3lSlaall ¢35
Jee o5 50 Jia

132 = ym .  TVRepair. 1.1 <aldl A& ke )88 GPSS Sy sl 4ilgs die
).U\A.\J\ZAS\;@LL\W ﬁ)ﬁ\

;@Uﬂ\ AE8Lia

DY)l o) Jass s, 780 4kdlad il 3 da JS8 Y e S sl Jale () Jaadl
& in aa gy ol Dalall 5 ea) Ailual 4380 5] 5 4 sl 5 eaY) Alual 438y 25 cailS
el 135 488y 12 on U SUSEY) e o gie A dl) dilpal) Cailla gl il

DEPART BIloCKS- 8 aua o) | ki Lela danall <l

-5lSlaall Jala

(s Jmall Ly il a5 e B\Slaall g Alls ) ylaiil
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Jiss Model Window z3 seill 5386 8 2aiall (e cabiail) Jale dllad cpe Sl Y
Ll 2 FR$Maintenance <81 )l 530 45 Command / SHOW
.OK

Aaill aaall ddall a3¢d 73 gaill 33U A Status line shaw 8 laalds Al 4dladl)
78% ilS Al all (e ol a8 Leie e SNA

gl 33U i laill Jale Jisd ) Fagility dgedd) s ) jku S
Facilities Window

Shu ¥ a3 Window / Simulation Window / Facilities Window sl
388352 Vs kel (pe ) Jan e a3 3¢ Juaiall laiall )

¢Szl s e Overhaul Table! Table Window Jsaall 38l Liasa 1)
Window / Simulation Window / Table _uasl caiagl jUas) 4wy

Mal 5 The Down Arrow e bas) Jisall (sxia 35 Window
OK & OVERHAUL

& Tvrepair.1:3 - TABLE WINDOW
OVERHAUL
Mean: 25.021 S.D.: 39.998
10 _
0 ] ]
107207 30" a0" 507 60" 7o' 80f gof T T T T T T T T T Tgj

4l clibuall Jsaa,
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b S sl sl 3 Overhaul Tabledsis b LS il shaa) it Jaay 13
_51 Spot B Servicegl.m»‘y\ ot ST Wl sliled L S8 ¢ g AY) Qtable entities

RS 13 d g ) sall Bsaua & Alljobs
ERTR RSP

Model — zisall 335 & 43ds 30 IS caildagll Joai Lovie Ciaay W oY)yl
e Al Dlsall el ¢ jall &) GIEN GENERATE G (e &ail Window
5sba B 530 st A Sl 12 gperandsile ol Cusy 13 e (7354l
il . Command / Retrandate _kisk z3seill daa 53 22l 60 5 300 oo Y
Window / Simulation Window / Plot Juiadl alSladl ¢ ya) sale) Jid Sl s )l
& LS clid) Jaol Edit Plot WIindow e se ) a3 3306 & &3 Window

A a5l

Edit Plot Window

Serv 0 & Repair Ll 2400
0.000000 1000.000000

e pus S ya 524

539



&= 5 Plot e bl au )l uii o mliaill Jale ddled g daodd) ) solda s 3 o g,
Ui A& Maintenance Util <iS) dgan; 3 G 46l o8 Jasl 5 Memorize
& Memorize 5 _Plot e il 253 Lall WA & FRSMaintenance 5 )
Command / START _Ual & = sem g Liaaldia (Say sy 33801 3B S OK

OK A 54ailh 1 du Jlsall Geaia

& Tvrepair.1:6 - PLOTS

Serv Q & Repair Util

500 1500 2000

Service Queue — Maintenance Util —

Alladl) ) sidal o )

(s Al 3L )l (i e Jemy Jalall 5 8 ea Y0 Ale Canal 48 )5 ) gl
Window / Simulation Window Uil «iSgudll 3386 ) 5 il sus ) 3280 Jad
LY 5 )l Al Adadll 58 38U b2 o) BaY / Facilities Window
Window / tal @il 62 N kil Caillisll Jygha sl oas (icon)
sl au) Jlaalgel 5 o)) 253 Jsaa IS8 Simulation Window / Table Window
ek s ) sal) 53 e Service s Spotsl Alljobs sl Overhaukobial

Y1 5 Jamall 13gs Jo ailda gl < piaal 13) Bae s I Aals b pebeail) Jale o allall (e

S n S s A 8
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Baga b aSaill allii 3lSkas -5

sAlCdal) o

Y Aleall andll Ay & e JS cllaad) (e Aagliie Gyyh o Axdad aia

5 15% (Y Legia JS 7z lias AIAN 5 4000 (risleal) Lgapinal aland adaill (e 20% ) zlins

A adli ()5S Lganial alaall adadll (6 60% . sil) e Leaniaat alayl adadll (10 50
o2l Lgie &8 Al dleall (e dadlae Bale) I £ Us3 4800 40% 5 « scrapped

b oY) Aleall Ga il ol a5 58 4885 30 S Lawsial) (8 o By dakdd delia
r Sl Jsaally

Time For First Process
Frequency .05.13 .16 .22 .29 .15
Process time (minsl0 14 21 32 38 45

53883 24 s iy grarhs 235540 558 Alaall (e 5 (38 1546 (5 inst 450 4 lenl)

AldiSa dxlad 1004 il Glilee S -1

Ao g yall adadl) axe 5 M & Y e 3l (e -2

sl g2 e
; GPSS World Sample File - QCONTROL.GPS, by Gerard F. Cummings
*kkkkkkkkkkkkk
* *
* Quality Control Program *
* Time units are in minutes *
*kkkkkkkkkkkkk
RMULT 93211
* Definitions
Transit TABLE M1,100,100,20 ;Tran sit Time
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Process FUNCTION RN1,D7
0,0/.05,10/.18,14/.34,21/.56,32/.85,38/1.0,45

*% *kkk *kkk

GENERATE
ASSIGN
Stagel  SEIZE
ADVANCE
RELEASE
ADVANCE
TRANSFER

*% *% *kkk *kkkk

(Exponential(1,0,30))
1,FN$Process :Proc
Machinel
P1 ;Proc
Machinel
2 ;Insp
.200,,Rework1 ;20%

*hkhkkhkhkhkhkhhkhkhkk

Stage2  SEIZE
ADVANCE
RELEASE
ADVANCE
TRANSFER

*% *hkhkkhkhkhkhhkhkhkx

Machine2

15,6 ;Proc
Machine2

2 ;Insp

.150,,Rework?2 :15%

*% *kkk *kkk

Stage3  SEIZE
ADVANCE
RELEASE
ADVANCE
TRANSFER
TABULATE
TERMINATE

*% *% *kkk *kkkk

Machine3
(Normal(1,24,4)) ;Proc
Machine3

2 ;Insp
.050,,Rework3 ;5% n
Transit :Reco

1

*% *kkk *kkk

*% *% *kkk *kkkk

Reworkl TRANSFER .400,,Stagel

TERMINATE

Rework2 TRANSFER .400,,Stage2

TERMINATE

Rework3 TRANSFER .400,,Stage3

TERMINATE

RMULT

Fkkkkkkkkhkkkk

ess time in P1
essl

ection
Need rework

*kkkkkkkkkhkkhkk

ess 2

ection

Need rework

Fkkkkkkkkhkkkk

ess 3
ection 3

eed rework

rd transit time

Fkkkkkkkkhkkkk

s 73 galll dmg

8ls3 s Ll alSlaall cil )83 ¢ jaY dalall vie | ] a8 400 sdial) 28 )Y Al g 3153 e

i 200 gl U8 ) Al e
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TABLE

alins 5 o) Sz Haell clibull peny o Table Transit Jeiy) Jsaal)

FUNCTION

10, 14, 21, (0xell Slusd) (e 158) dagill JJaes PROCESSslessall GPSS sl alla
<« GPSS Functiong)lse & 48 ba¥ slasall aYlaiayY) w32, 38, 45

o=l Cumulative Distribution Functions Sl g5l Ay alasiy
Ylaay)

GENERATE

Al a0 ) a5t endind | ) a5 Jaw giall 8 488 30 US saaa adal ainal
.GPSS

ASSIGN

Jdalxidl parameter number dsY) dalall & aay deall W) Als yall inaill (4 )

Transaction
SEIZE
Machinel el Facility Entity gl (S jlais of ellia dayda ol 5l Janl)
ADVANCE

parameter LJs¥) Jalall (& o3l a3l ey Asaie Machinelask il s
Adha 5l Jiaal) Jalaiall

RELEASE
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13 el Jatally Lellas) Nsie (Sas 35 Machineld i dik l Jiadd Jalaid

S,
ADVANCE
w=adll (e Slay ADVANCE Block <l
TRANSFER

Il cplalaidll e 2090 S sde JS& A Case TRANSFER Block @
e 80% 4 . Stageloe il dalall Jid Jie 1 . Reworkl el llall
Al Al jall )5 painny HAY) Cpalaladial)

SEIZE
.Machine2slwdll Facility Entity dlguill Hhiy o ellaly jasdll e je g2 Jalaiall
ADVANCE

.stage 284l A el a3 Slsy ADVANCE Block <l
RELEASE

13) laiidl Jalatially Lellad) divie (Ko Al s Machine2d i dads il Jieal) Jalaiall

S
ADVANCE
.o=aadll 5e ) Slay ADVANCE Block <l

TRANSFER
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)l lalaiall (10 150 S sbe S5 Uy G ew TRANSFER Block <l
= 85% JI . Stage2¢w Al Axdadl 18 Jia 13 | Rework2 ol Gl
AUl s jall )y paion AY) Cplalaiall

SEIZE

.Machine3lwl Facility Entity el Hl5 o) el pasdll e e g2l Jalaiall

ADVANCE

g oo Goxiuall (el stage sl dls yall ey Sy ADVANCE Block <l

RELEASE

13 il Jabaially Wllad) v (Say s Machine3el s ik sl Jieall Jalaial

R,
ADVANCE
waadll ey Slay ADVANCE Block Al
TRANSFER

el pldaid) 6 5% Sl sde S5 LAy e TRANSFER Block
= 95% J | stage 3. Aaslll dadadll Jad Jia 1 Rework3 el Al
ALl ) | sliey JAY) (plalaial)

TABULATE
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Jeaally palall o)l SEl = aall N JWSY) () <y TABULATE Block 1@
L; Z\,U\JS: Q\;JJ.QS 2L LﬁJL}MXI )Usﬂ\ ‘_; LuuL d}h;l\ s ¢ Transitwml\
B e JS Jglasll M) g

TERMINATE

Ore 230 3lSlae LiSay ol dlae aiy Jalaiall (¢ TERMINATE Block <8
START 3 ke (s« (operand A A Jalall 3 adad dlae aladiuly A€l adadll (10

.Statement
TRANSFER

day o) & 409% Jial 4l (a1 A ) & adail) (and (Aadad) Jalaie Qi Ledie
Lprgiaal alay dadad Jiay 38 5 V) Als all ]

TERMINATE

A Jla 138 5 ALK adadl) dlae Gl s Sl (e agdled) by AY) Calalaidll

.=l scrapping
TRANSFER

QAN 13 ) Juses gl Asd) b adaill asd (fakd) Jeleie JiE Love
Jiag 1385 4Gl Als el ) oy o) (8 40% Jleis) 4 58y TRANSFER Block
lenfioal alay dalad

TERMINATE

A Jla 138 5 ALK adadl) dlae Gl s Sl (e agdled) by AY) Calalaidl)

.2kl scrapping

TRANSFER
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SV e o) 8 400 Jaia) 4l () A Als el b adail an (Aadad) Jalaie J5 Ladic
Lgmpioa alay Gadad Jiay 13 5 23N dla )

TERMINATE

A Jla 138 5 AL adadl) dlae Gal) s Sl (e agdled) by AY) Calalaidll
.=l scrapping

Llee Dy Transit Table i) Jsas cayjed 2y elal 2o b ahie z3 sl
S it dlee Jiay Lie JS zisaill o) 3ol 4535 2a s 43) 233 Process Function
CYlaia) L 3 ghd IS 8l o el Glas g il Jal e aa) A Aadad Jiay Jalatia
Rework2 sl Rework1s e yall <l sall asf ) Jalaiad) Ju o Alsdl 030 3 3l ¢S
a3 ¥y A Gl (A B0% Jia) Lo Leasiai dlaall adadll | sl e Rework3 sl
B Y Lgisha

3lSlaal £ jal

s lall Geia ey File / Open Ui )l sl 3
Command / ksl slSlaall BA g o3 (s Open e ki SQCONTROL
=21 dy sl Gsua & Command / START _Lss 25 Create Simulation
OK L.zl &5 100

TERMINATE Block <& Transactionskxic 100 Jay Laic slSlaall g5
QControl.1.1akll L (5 e i S MiaallS ALlS driias d2kad 100 Jiay 1225

ﬁ)@\ﬁﬁb@@@dﬁ;@\)@kﬁﬁﬂ\ Jaa

;@Uﬂ\ A8La

Sl ol @318 4153.85 il 43l 5 5 s lamall 5 8 End TimesesY! (o) e
Ayl ki Block entry countsall @l J i alasd e dakd 100 JWsSY el 69
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Rework3 s Rework2 s Reworkl <l sdll Jsaal KU saall daia s jall adadll axe
kb 4 5 Al Al jal) & b dadd 14 5 (S oY) Al el 8 lid dadd 22 clla o) Gy
(o Akl (114743)271 Lo ALl dalad 40 JSE 138 ZAIAN Al yal) b culiza

-slslaall JaNa

¥ aadial Gl golbeall D Liaie Mg ) slSladl) Al Al CaiSil
System Numeric il Lol Glaall o J) kil SHOW Command
s Command / SHOW sl sSaall 4les e e St ¥ Attributes
el o liis Status Lineédall jhas & OK hial & ACL STl sall (§aia
<t Command / SHOW _liadl Gl jsill 8 slSlaall diles ey Lsbuse Ml
S il s 4 (22) dagill o2a ¢ OK Ll o N$Reworkl i€i ) sall (5 s2ia
RV {RGW YRR

DEA (e g 1) 3 63 oamy LAl
Window / Simulation Window / Facilities Window

el e € dae aa g 4l laa Alle Machinelddd o s  EBbendll 3380 oda
Jondiall jaadl 138 Jesy 48Y 3EU 50 Machinelae Jéall Jasa of 1y 6 pdatidl
Ay Lae S laa

Dkl ad) kil (LS daa )Y 5SSz )% s Table Transit) sl
Window / Simulation Window / Table Window

Toaaci BlSlaal) 8 2y Jpon a0 G L8 TranSitialS s_yin sl stia s
OK ok

oY) A48y 800 (e SAS) A adadll Gamy o) W) A8 321 IS sledY) e Janssie O p&
Jshaall y Sheul 3 g3 Jadl

Dl e sleall 38 Uigdaed (o g call 5l 3380 Sadadl) ol oY)l
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Window / Simulation Window / Blocks Window

O B8l (gl Cag . ASSIGN @ & Machinel ki dakd 30 2 55 43l s
Al (an Lghand g ol jlanl) 3380 iy fani) e gas )l 38 53 (amy DA (e laaaliil g aaa
338 i ¢ BlSLaall lpa] aLES ST s gide Gl gal) 3380 Al Leiladle 8 e i Al

DA Bl (5 ya Lain 5 A asdl) (e Ginaliial juladll

Window / Simulation Window / Expressions Window

Sl el DA A5 Reworkl ST eyl BA g Gl jlall et §stia
e o) LAl lemuaisale Y il ) Axlad oS (5 o gn 338U 2L Laaie N$Rework 1
2 gl sile) kil & Memorize (e 5 View e baral i o L
b Adall Aadll Jagial ) gall (3gaia iy <l Ll et 33 6 AU QYL dallaal)
N$Rework2 - 4dall el Jagis) il A 45 Rework2 dedlls je )l 4ila
= el Ja GiladlS ol L) 3280 & AN UYL dallaall dey il sale ) ) ksl ) sl
13 . Memorize s View e baal & N$Rework3 = _w=ills Rework3
O Calalaiall aalis g ) gl 330 & Liay) ALSlal adadl) Cualie (e UiSams
Rework3s Rework2 s Rework1<d! sl cplalal

Part «iSl Je ) dla iy )l Goaiia 8 cadill Jalaiall dadadll a8, I sl
OK & Memorize 5 View Ll XN1 Sl @l jall 204 5 number

SR At ) A e AibaaY) cildlaadl ieaiy cplebeid) JS o Galil
g Clear »o3 Sim ¥ @Y st Jd Part noaedll . OK s Command / Clear
Command Jtas bee jelas Cuuny il s ll i) L5381 & a SISl o3 3 jaas i

OK #50=1Jus/START

felillandle (Sl |yl o ) 5al) (80 ey

Cgan die 3lSlaal) il i Liey | Jias ol adadll alane (3 ulaa WS puladil) 3380 Jad) (Y)
Jlias cll 8l 3386 a5 (Crl+Alt+H) Halt slSaad) i g | 3531 As jal) b dadadl i
Sl Je 3l jlige g b patidall saalial A Jsss S View / Entity Details
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b G Placels bival o (45 i) it paad e Lial s Reworkl e )
Jalaia Ji3 vie slSlaall i (CHIHAIHC) o bially sSlad) ein) i 50V
OY .0 = (Ctrl+Alt+1) e baally 8 5ha 5 sk sSsall 5 sl (¥) Rework1aie

felilaadle (505 A dilu oa iy #3 gaill e 4 jaill, o8
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stk 2\.2339 Qﬁjﬁ aldl 3lSlas -6

sAlCdal) o

lb 4S5 dany B00 xe G « order pointealls ks 4y KAt (A5 HUas
3335 7004 ¥ (533l 4S 3255500 o« economic order quantitlai
oo lead timeassill o) sl de jsadan s 63 ) 40 Jaall & el bl

A5 il Jua g s callall

p32 100524l (533 ol (Sla

Aaladl) Ao gal) Dlanaall 5 (5 38l 1y 68 (e

; GPSS World Sample File - ORDERPNT.GPS, by Gerard

*% *% *kkk *% *% *kkk *kkkk

*

* Order Point Inventory System

*

*% *% *kkk *% *% *kkk *kkkk

* |nitialize and define

INITIAL X$EOQ,500 ;Economic or
INITIAL  X$Point,600 ;Order point
INITIAL X$Stock,700 :Set initial

Inventory TABLE X$Stock,0,50,20 ;Table of st
Sales TABLE P$Demand,38,2,20 ;Table of sa
Var2 VARIABLE RN1@24+40

*% *% *kkk *% *% *kkk *kkkk

GENERATE ,,,1

Again  TESTL X$Stock,X$Point ;Order place

test
ADVANCE 5 :Lead time =
SAVEVALUE Stock+,X$EOQ :Economic or
TRANSFER ,Again ;Cycle trans
GENERATE 1 ;Daily deman
ASSIGN Demand,V$Var2 ;Assign dail
TABULATE Inventory ;Record inve

TEST GE X$Stock,P$Demand ;Make sure o

551

sl g2 e

F. Cummings

Fkkkkkkkkhkhkhkkkk
*
*
*

F*kkkkkkkkhkhkhkkkk

der qty.

stock=700
ock levels
les levels

Fkkkkkkkkhkhkhkkkk

d on successful

1 week

der

action again
PR
d xact

y demand

ntory

rder can be filled



SAVEVALUE Stock-,P$Demand ;Remove dema nd from stock

SAVEVALUE Sold,P$Demand ;X$Sold=Dail y demand
TABULATE Sales :Record dail y sales

TERMINATE 1 ;Daily timer

*kkkkkkkkkkkkkkkkk

ast W5 2ske Jalxia Algy J5Y) GENERATE i ¢ 3al 530 8 (i e 73 sall
oy HLia) Qi Alls 8 Joall HURTL 4% aliee aey Jelaial) 13 (bl salely
Laie (553l (5 e Alay jady 18 Jlady) B | Again «« refuse mode TEST
Dbl Jalaiall b llall ddads a9 jaall (5 sl (58 Laie allall dladi a5
Gl iy o5y Al () lhall iy WU B iy ADVANCE é Y e
cllall s e JB (5 Al (5 s 055 Laie Ul
08 A 1Y) il i A5 dsasdl Gulaaidl A ) GENERATE <l
gy by JSA) s S Alala) ey TEST s ) 4l 50 iy ol (3ind Uae
s Al e 18 <) 1) DEPART 5 QUEUE

3lSlaal £ jal

DRl gall G A File / Openstias s jbas |y i Al g g 3l (5 s (S
& Cosie DA e LS s el sSadll fas o) J8 Open SORDERPNT
RS cana 5l 3380 L) g sl i i BSLaal) (318 o 138 0 (S0 3 gl
Jusi 3 Command / Create Simulation

Window / Simulation Window / Plot Window

r A JSEl 8 Gase sp LeS il slaall Jal il aayl1 i 336 A
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Edit Plot Window

Demand / [ryenton 100.000000
0.000000 E*:II:I.EIEIEIDDEI

il glaall Jaol Adaade ) anll adh o 033l (5 5tuny oo sal) Qllall an i Chgus

ic sease Jadl 5 Memorize & Plot ole bzl ( Enterzlie e s of ¢ s

Inventory Level - 53 sall el Ju el A8 3 gy 3y Al 456N a8l

e s Plot e bas) & X$Stock — 83sasall dadll Ju uadl) DA &

DU A3 3lSlaal) oL saaliiall g ledaay JRS an )l 33U &l s OK &5 Memorize
OK & 100= 1 dasisl Hlsall 3530 &5 Command / START

WS Orderpnt.1.d-aldl ) (s baall o 8l 5 o g9 100 s e o lSaall g5
S BlSlaall oL ) gdins an Hl) 3380 & 338U & (2 yay
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& Orderpnt. 12 - PLOTS

Demand { Inventory

20 60 80

Daily Demand — Inventory Level —

Cila g ) 3380

;@Uﬂ\ AE8La

o O oAal siee O L Cus gl g s aall pUat Gapeal () an il e s
3335 3000 waitiy al (B3 (5 sl () a8 1) (G 05 Al J s

-5lSlaall Jala

SHOW oY) axaiasil siall 5@l lasie al g il 5 slSlaall dlgs Alla ()Y CaliSil
Sl lsall Gsaua s Command / SHOW s el (s siwe Jaw sie il
OK « TB$Inventory

6123 o dall (A A g jall Jlall 4D il 58 5 (59 3l (5 giia Jans gla Cuas 138
CpoAdl alai 8 DA amy ety Jlll e i 6 aadaid Lay ) a8 e Ll | gam
Sl

Jsan 538U zifl s Lgalinin WY agu il 3380 pua Vol Cla g )l gy ) sl
Window / Simulation Window / Table_s) Inventory Tableg s sl
2 OK e L) Hlsall 353ua 8535 5« INVentory Tabley) Les Window
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GBI gl Al ssiue @i cpe sl 13 Inventory Tabled s 338G
DLl (s AL Al Axiay Ll

Jsaall 338l il OK &5 100,NP Sl i sall 3500a 85 Command / START
o) a3 Window / Simulation Window / Blocks Windowa! ssll 838 =il
i) ¢ 3ally b sale) bl ki oW e a8 daleial s Jase z3sall 138
3L 8 byl JaaY 5 5 AL 5 e Sl al Al Clagall |l cplaleie G313,
OK & 50,NP i Jlsall 35a 35 Command / STARTLS) .l sl
Y2 400 Y A5V 0554l 5 600 e Y 300 ) callall A Jal sl Ly
& Clear Off Sl Jlsall 353ua 45 Command / Customtiss « 700 o«
Savevalugid sisall adll 8 jieay 4 LS galalaial IS 33 CLEAR eY! .OK
ars Ladh 5035 (g g Al saall il Adlall sl ey slilaa OFf dalall aladiuly oS1
i€l )l Gsaia iy Command / Custonuiad il sisall 4l 5 sl 4l
INITIAL =~ ST (3 soiall i & & Enterbaza) &5 INITIAL X$Point,300
Gy an il I Skl 500 Jhi ) 4 sllaall 28l ks ol L OK & X$Stock,400
p sV 338U 5 (Bl an )l jiia CLEAR e ol 338l a1 Y f ealSlaall (5 5a
Eiale 1)) 4 y2e zlini OK a3 100,NP 81 &5 Command / STAR TSIl
Window / _Ua) Inventoryd saall (RS (e adle Jaasi 138 5 stockouty s ydae 3
OK & Simulation Window / Table Window

0 Liad il Llad) ) Sl 48 (Y al s 138 gl o) a8 (g) ey ol (g5 38l () TaaY
Ll Aal) s 1) o3 3 ganl) 8 Lailay &) gia (65 Ay ) Sl coliall dpaal) pdl) G2 jla
di Gl z3saill e da et a5 329.1k8 s ()5 3l (5 gl Ja sie O L
Al gl Aaally Al & el saill G G O 8 s O g D e38 ey S S
clibasy) e starting conditionsall Al e galddll gy WS iy il gle

. ANOVA eY) g Y diilisn 3l s RESET jeY) aladiuly ¢lly g dlgil)
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Ay g ) add aiuali Al BlSla -7

sAlCdal) i o

lelad) Lt o ) sill and 8 dgad ) el deliay oy @il i) 4S50 8 auall aud
e 050 ) sall Lgalhay (A el (g 2l 5 50l e (8 Qe Al Alasd 5y (AL S
AU Al Jaey llal)

Order Size 6 12 18 24 30 36 48

Frequency .10 .25 .30 .15 .12 .05 .03

46 120 b JS) i) ey Ll & 35 4883 15 cldhll Jgas o el s sie
8 Al e Ll iy aiaill and llall 8 Lad G Aol JS) 0l 65 10 ) AiLayl
A8 455 i 3as 5 60 pns Do sena

A e glaall Jaxs 1A i) Bl e ol 5 Sla

il a3 platial) ldhall sae dasigia -]
psn S de gl dadd ) clelull K 22

Lkl transit timeseleny) il Y a5 -3

sl oo e

; GPSS World Sample File - MANUFACT.GPS, by Gerard F. Cummings

*%k *k *kkk *k *%k *kkk *kkkk *kkkkkkkkkkkkkkkkk
* Manufacturing Company

*

*%k *k *kkk *k *%k *kkk *kkkk *kkkkkkkkkkkkkkkkk

*

* 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 :Trans it time
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Number TABLE X1,100,100,20 ;No. p
Ptime VARIABLE .0028#P1+0.0334 ;Packi
Amount EQU 1000 Initi

Stock STORAGE 4000 ;Wareh

*%

*

*hkhkkhkhkhkhhkhhkhkx

*kkkkhkkkhkhhkk

GENERATE (Exponential(1,0,0.25)) ;Order

ASSIGN  1,1,Sizeorder ;P1=or
TEST GE S$Stock,P1,Stockout  ;lIs st
LEAVE  Stock,P1 ;Remov
QUEUE  Packing
SEIZE Machine :Get a
DEPART Packing
ADVANCE V$Ptime :Packi
RELEASE Machine ;Free
SAVEVALUE 1+,P1 JAccum
TABULATE Transit :Recor
TERMINATE

Stockout TERMINATE
GENERATE 0.75,0.08334,1 ;Xact
ENTER  Stock,60 ;Make

* inc

Stockad TERMINATE
GENERATE 8 ;Xact
TABULATE Number
SAVEVALUE 1,0
TERMINATE 1
GENERATE ,,,1,10 ;Initi
ENTER Stock,Amount Seti

TERMINATE

*kkk *kkkk

acked each day
ng time

al stock amount
ouse holds

0 units
PR
arrives

der size

ock sufficient?
e P1 from stock

machine

ng time
the machine
ulate no. packed

d transit time

Fkkkkkkkkhkhkhkkkk

every 40+/-5 mins
60, Stock
reased by 60

Fkkkkkkkkhkhkhkkkk

every day

*kkkkkkkkkkkkkkkkk

al stock xact

nitial stock
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; GPSS World Sample File - SUPERMRK.GPS, by Gerard F. Cummings
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* Supermarket Simulation Model

* Time Unit = 1/10 Of a Second

*% *kkk *kkk *% *% *kkk *kkkk

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 i
ltems TABLE P$Quantity,10,10,10 ;No. of
Shoppers TABLE X$Customers,100,50,12 ;No. of
Baskt STORAGE 70
Cart STORAGE 650
Park STORAGE 650
Checkout VARIABLE  (P$Quantity)#20+P$Payment
Tshop VARIABLE P$Quantity#100

INITIAL  X$Customers,0

*% *kkk *kkk *% *% *kkk *kkkk

Beg TRANSFER Both,,Lost ‘Tries t
ENTER Park ;Park in
ADVANCE 600 ;Time to
SAVEVALUE Customers+,1 ;One mor
ASSIGN Quantity, V$Qty ;Param q

; items

ASSIGN Payment,V$Finance ;Param p

; payme
TEST LE  P$Quantity,10,Qcart ;ltems >
GATE SNF  Baskt,Qcart :Check b
QUEUE Basket ;Queue f
ENTER Baskt :Getab
DEPART Basket ;Leave q
ASSIGN Carrier,Baskt :Param c
; assign
TRANSFER ,Shop :Proceed
*
Qcart QUEUE Carts ;Queue f
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ENTER Cart :Getac

DEPART Carts ;Depart
ASSIGN Carrier,Cart :Param c

cart

Shop ADVANCE V$Tshop :Shoppin

TESTLE  P$Quantity,10,Norm ;ltems <
COUNT L  Where,First,Last,1,Q ;Any emp
TESTE P$Where,0,Norm ;Some em

QUEUE Xpress ;Queue a
SEIZE Xpres ;Get exp
DEPART  Xpress :Depart
ADVANCE  V$Checkout :Checkou
RELEASE  Xpres ;Free ex
LEAVE P$Carrier :‘Leave t

TRANSFER |Fin

*% *% *kkk *% *% *kkk *kkkk

*

Norm SELECT MIN Minque,First,Last,,Q ;Find mi

QUEUE P$Minque :Join th
SEIZE P$Minque :Get the
DEPART P$Minque ;:Depart
ADVANCE  V$Checkout ;Checkou
RELEASE  P$Minque :Free th
LEAVE P$Carrier ;Leave t

Fin TABULATE Transit :Record
TABULATE Items ;Record
SAVEVALUE Customers-,1 ;One cus
ADVANCE 600 ;Walk to
LEAVE Park ;Leave t
TERMINATE

Lost TERMINATE ;One cus

*% *kkk *kkk *% *% *kkk *kkkk

*

*  Arrivals for 0 - 30 min.
GENERATE  (Exponential(1,0,60)),,,300

TRANSFER ,Beg
*  Arrivals for 30 - 90 min.

GENERATE  (Exponential(1,0,40)),,18000,

hours
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;A Customer

;arrives

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
. - - S
*
GENERATE 600 ;Xact ea ch minute
TABULATE  Shoppers ;Record number of
customers
TERMINATE 1
- . - . . SE—— S ————

Storage s Variable Entities sial Gl oy jai aay o) jal 2e 3 alaie 73 5l
Zasall o) 32l 4D as ¢ Savevaluesiall a8 Jeivl 5 Entities
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GPSS &l 68 (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, Poslinteger,
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 selec  ted
members of a Transaction Group.

ALTER O AB,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, Poslinteger,
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, PoslInteger,
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, Poslinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

ASSEMBLE 2

ASSIGN Blocks are used to place or modify a value in a
Transaction Parameter.

ASSIGN AB,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, PoslInteger,
ParenthesizedExpression, SNA or SNA*Parameter.

ASSIGN 2000,150.6
ASSIGN TEXT,"Look on my works, ye Mighty, and despa  ir."
ASSIGN 2000+,-3

ASSIGN 2000-,-3

BUFFER Block places the Active Transaction on the Current
Events Chain behind its priority peers.
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BUFFER

CLOSE Block terminates a Data Stream and retrieves itse  rror
code.

CLOSE AB,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, PoslInteger,
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 oft  he
Active Transaction.

COUNT O AB,C,D,E

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 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,Warehousel,Warehousel3

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 reduct ion in
the content of a Queue Entity.

DEPART A,B

A - Queue Entity name or number. Required. The operand must be Name, Poslinteger,
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 AB,C,D

A - Transaction number. Required. The operand must be Name, Poslinteger,
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 ENT ER
Block, it either takes or waits for a specified num ber of storage
units.

ENTER AB

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, PoslInteger, 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, Poslnteger, 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, PosiInteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

EXAMINE ValidColors,P$Color,NotCorrectColor

EXAMINE ValidXNs,,NotValidXN

EXECUTE Block can cause any Block routine in the simulatio n
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, Poslinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

EXECUTE P$ActiveBlock

FAVAIL Block ensures that a Facility Entity is in the ava  ilable
state.

FAVAIL A

A - Facility number. Required. The operand must be Name, Poslinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

FAVAIL Tellerl

FUNAVAIL Blocks are used to make a Facility Entity unavaila  ble
for ownership by Transactions.

FUNAVAIL AB,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, Poslnteger, 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 Tellerl

FUNAVAIL TELLER,RE,TLR2,300,RE,MGR,CO

GATE Block alters Transaction flow based on the state o0 fan
entity.

GATEOAB

O - Conditional operator. Condition required of entity to be tested for successful test.
Required. The operator must be FNV, FV, |, 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, Poslinteger, 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, Poslinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

GATHER 2

GENERATE Block creates Transactions for future entry into t he
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,
Poslinteger, 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 Transactio  n.

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 AB

A - Storage Entity name or number. Required. The operand must be Name, Poslinteger,
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 Transac tion 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.

LOGICO A

O - Logic operator. Required. The operator must be S, R, or .

A - Logicswitch Entity number. Required. The operand must be Name, Poslinteger,
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.

* | - The logic switch is inverted.

575



LOOP Block modifies a Parameter and controls the destin ation
of the Active Transaction based on the result.

LOOP A,B

A - Parameter containing count. required. The operand must be Name, Poslinteger,
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, Poslinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

A_Is_Done MATCH B_Is_Done

B_Is_Done MATCH A _Is _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 AB,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, Poslinteger,
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, PoslInteger, 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 Tellerl
PREEMPT Tellerl,,Teller2,101,RE

PREEMPT Tellerl,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 reflecta  n
increase in content.

QUEUE A,B

A - Queue Entity name or number. Required. The operand must be Name, Poslinteger,
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 Facilit y.

RELEASE A

A - Facility number. Required. The operand must be Name, Poslinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

RELEASE Tellerl

REMOVE Block removes members from a Numeric Group or a
Transaction Group.

REMOVE O AB,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 Facilit y.

RETURN A

A - Facility number. Required. The operand must be Name, Poslinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

RETURN Tellerl

SAVAIL Block ensures that a Storage Entity is in the avai  lable
state.

SAVAIL A

A - Storage name or number. Required. The operand must be Name, Poslinteger,
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 AB,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, Poslinteger, 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, Poslinteger,
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, Poslinteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

SCAN MAX Inventory,P$Price,,P$PartNumber,100
SCAN E Lotl11,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 Str eam.

SEEK A,B

A - New Current Line Position. Required. The operand must be Name, Poslinteger,
ParenthesizedExpression, SNA or SNA*Parameter.

B - Data Stream Entity. Optional. The operand must be Null, Name, PoslInteger,
ParenthesizedExpression, SNA or SNA*Parameter.

SEEK 20,Data_Base
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SEIZE Block When the Active Transaction attemptsto ente  ra
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, Poslinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

SEIZE Tellerl

SELECT Block chooses an entity and places its entity numb erin
a Parameter of the Active Transaction.

SELECT O AB,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, Poslinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

B - Lower entity number. Required. The operand must be Name, Poslinteger,
ParenthesizedExpression, SNA, or SNA*Parameter.

C - Upper entity number. Required. The operand must be Name, PoslInteger,
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, Poslnteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

SELECT SNF Not_Full,Bin1,Bin3
10Bin1 EQU 1

20 Bin2 EQU 2

30 Bin3 EQU 3

40 Binl1 STORAGE 11

50 Bin2 STORAGE 1000

581



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 Se  tas
the Active Transaction.

SPLIT AB,C

A - Count. Number of related Transactions to be created. Required. The operand must be
Name, Poslnteger, ParenthesizedExpression, SNA, or SNA*Parameter.

B - Block number. Destination for new Transactions. Optional. The operand must be Null,
Name, Poslinteger, ParenthesizedExpression, SNA, or SNA*Parameter.

C - Parameter number. Parameter to receive serial number. Optional. The operand must be
Null, Name, Poslinteger, 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, Poslinteger,
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 C ount.

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 AB,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$Tellerl_Line,Q$Teller2_Line,Tellerl

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.

583



B - Block number or location. Parameter name or number when in P Mode. Optional. The
operand must be Null, Name, Poslnteger, ParenthesizedExpression, SNA, or
SNA*Parameter.

C - Block number or location. Increment value in FN or P Mode. Optional. The operand must
be Null, Name, Poslinteger, 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,Funcl,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, Poslinteger, 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, Poslnteger, 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 iyl (2) (3l

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?)
CLEAR Command returns the simulation to the unused state

CLEAR A

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, StartingRepl icateNumber )
CONTINUE Command causes a halted simulation to resume.
CONTINUE

EQU Command evaluates an Expression and assigns there  sult
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

586



NAME - Entity Label this entity. Required. The field must be Name.

A - Function argument. Required. The operand must be Name, PoslInteger, 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
Ranl 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$Stor1/3,S$Stor2/5,5$Stor3/9,S$Stor5/10,S$Stor6
Type L Functions

Listtype FUNCTION Q$Barber,L5
1,PAR1/2,PAR2/3,PAR3/4,PARA4/5,PARS

Type M Functions

Mlist FUNCTION X$Namel,M5

1,Q$Nnam1/2,Q$NamX/3,Q$Nam4/4,Q$Nam6/5,F$Tanl

EFVARIABLE 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, Savevalu e
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 LSPoslInteger,
LS$Name, XPoslInteger, X$Name, MXPosInteger(m,n) or MX$Name(m,n). Coordinates (m,n)
must be Name or Poslinteger.

B - Value to be assigned. The default is 1. Optional. The operand must be Null, Number,
String or Name.

INITIAL X$Quote," Now isthetime..."

INITIAL M X$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 Posinteger.
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Inventory MATRI X ,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 Poslinteger.

WaitTimes QTABL E 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
Poslinteger.

B - Seed for random number generator number 2. Optional. The operand must be Null, or
Poslinteger.

C - Seed for random number generator number 3. Optional. The operand must be Null, or
Poslinteger.

D - Seed for random number generator number 4. Optional. The operand must be Null, or
Poslinteger.
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E - Seed for random number generator number 5. Optional. The operand must be Null, or
Poslinteger.

F - Seed for random number generator number 6. Optional. The operand must be Null, or
Poslinteger.

G - Seed for random number generator number 7. Optional. The operand must be Null, or
Poslinteger.

RMULT ,111

SHOW Command sends an Expression for evaluation by the
Simulation Object, and writes the result in the Sta  tus Line.

SHOW X

X - Expression.

SHOW 2#L OG(Q$Bar ber)
SHOW C1

SHOW 4#(SQR(2)+SIN(C1))
SHOW N1*W$Chair

START Command begins a simulation.

START AB,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 specifi ed
number of Block entries.

STEP A

A - Block entry count. Required. A must be a positive integer, more formally, PosInteger.

STEP1

STOP Command sets or removes a Stop Condition.
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STOP AB,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
Poslinteger.

B - Block number. If the B Operand is omitted, any Block will satisfy the condition. Optional.
The operand must be Null, Name, or PoslInteger.

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 Poslinteger.

Motor Pool 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 PoslInteger.

SalesTable TABL E P$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.

Var1lVARIABLE 5#L OG(Q$WaitingL ine)
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SNASs available in GPSS World:

» Al - Assembly Set of the Active Transaction. Integer value.

¢ AC1 - Value of absolute system clock. Simulated time since last CLEAR. Real value.
« BVEntnum - Result of evaluating Boolean Variable Entity Entnum. Real value.
e C1 - Value of relative system clock. Simulated time since last RESET. Real value.

« CAEntnum - Average Userchain content. The time weighted average number of chained
Transactions for Userchain Entnum. Real value.

* CCEntnum - Total Userchain entries. The count of all Transactions chained to Userchain
Entnum. Integer value.

¢ CHEnNntnum - Current Userchain content. The current number of Transactions chained to
Userchain Entnum. Integer value.

* CMEntnum - Maximum Userchain content. The maximum number of Transactions chained
to Userchain Entnum. The "high water mark". Integer value.

« CTEntnum - Average Userchain residence time. The average duration of Transactions at
Userchain Entnum. Real value.

* FEntnum - Facility busy. If Facility Entity Entnum is currently busy, FEntnum returns 1.
Otherwise FEntnum returns 0. Integer value.

« FCEntnum - Facility capture count. The number of times Facility Entity Entnum has been
SEIZEd or PREEMPTed by a Transaction. Integer value.

« FIEntnum - Facility Entnum interrupted. If Facility Entity Entnum is currently preempted,
FIEntnum returns 1. Otherwise FIEnthum returns 0. Integer value.

* FNEntnum - Function. Result of evaluating Function Entity Entnum . Real value.

* 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.

« FTEntnum - Average Facility holding time. The average time Facility Entity Entnum is
owned by a capturing Transaction. Real value.

* 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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« LSEntnum - Logicswitch set. LSEntnum returns 1 if Logicswitch Entity is in the "set" state, 0
otherwise. Integer value.

« 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.

« MPParameter - Transit Time, Parameter. Current absolute system clock value minus value
in Parameter Parameter. Real value.

« 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.

* M1 - Transit time. M1 returns the absolute system clock minus the "Mark Time" of the
Transaction. Real value.

« NEntnum - Block entry count. The total number of Transactions which have entered Block
Entnum is returned. Integer value.

» 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.

* QCEntnum - Total Queue entries. The sum of all entry counts for Queue Entity Entnum.
Integer value.

* QMEntnum - Maximum Queue content. The maximum count of Queue Entity Entnum. The
"high water mark". Integer value.

*« QTEntnum - Average Queue residence time. The time weighted average of the count for
Queue Entity Enthum. Real value.

* QXEntnum - Average Queue residence time excluding zero entries. The time weighted
average of the count for Queue Entity Enthum not counting entries with a zero residence
time. Real value.

* QZEntnum - Queue zero entry count. The number of entries of Queue Entity Entnum with a
zero residence time. Integer value.

* REntnum - Available storage capacity. The storage content (or "tokens") available for use
by entering Transactions at Storage Entity Entnum. Integer value.

* RNEntnum - Random number. RNEntnum returns a random integer 0-999 from Random
Number Generator Enthum. 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.

« SAEntnum - Average storage in use. SAEntnum returns the time weighted average of
storage capacity (or "tokens") in use at Storage Entity Entnum. Real value.

« SCEntnum - Storage use count. Total number of storage units that have been acquired
from Storage Entity Entnum. Integer value.

* SEEntnum - Storage empty. SEEntnum returns 1 if Storage Entity Entnum is completely
available, 0 otherwise. Integer value.

* 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.

« SMEntnum - Maximum storage in use at Storage Entity Enthum. The "high water mark".
Integer value.

* STEntnum - Average holding time per unit at Storage Entity Entnum. Real value.

* SVEntnum - Storage in available state. SVEntnum returns 1 if Storage Entity Entnum is in
the available state, 0 otherwise. Integer value.

« TBEntnum - Nonweighted average of entries in Table Entity Entnum. Real value.
« TCEntnum - Count of nonweighted table entries in Table Entity Entnum. Integer value.

» 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.

« VEntnum - Result of evaluating arithmetic or floating point Variable Entity Entnum. Real
value.

« WEntnum - Current Block count. The current number of Transactions in Block Entity
Entnum. Integer value.

« XEntnum - Savevalue. The value of Savevalue Entity Entnum is returned. Integer, real, or
string value.

* 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 G 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.

>Z=‘GE’' Greater Than or Equal To. A >= B returns 1 if A is numerically greater than or equal
to B, 0 otherwise.

<Z='‘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 =Breturns 1 if A is numerically equal to B, 0 otherwise.

I= ‘NE’ Not Equal. A != B returns 1 if A is numerically different from B, O 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

# (OI‘ *) /\ Multiplication, Division, Integer Division
@ Integer Remainder

- + Addition, Subtraction

>= <= > < Comparison Operators

= I= Equal, Not Equal

& Logical And

| Logical Or
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MTB > set c1
DATA>0 2
DATA>0 0
DATA>2 1
DATA>0 1
DATA>0 0
DATA> end

[eololoNe]

elia gente i ) ST5 oSS Jsan 05 U1 Y
MTB > tally c1;
SUBC> perc;
SUBC> cump.

sl 8 Uyt i Lia Al Jlae) <l ye aae i sdiall yiall Ladl) ail) (5 53 (C1) J5Y) 3 sl
bl paniall i) ) S EIAN 3 panll 5 i) ) SE) (5 say (SN 3 gand) caal
Summary Statistics for Discrete Variables

C1 Percent CumPct
0 62.00 62.00
1 30.00 92.00
2 6.00 98.00
3 2.00100.00

(C2) 25andl d aal sl o sl (3 Js 5oy sa Al JUac) il ye 2ae ) guinll puriall LSl ] auca
Z\J\g‘g_‘z 2225 (C3) JM‘Q(lOO&D Al ol Sl dandy Lgale dm;_a)'é\,,j;,d\ Al ol Sl
sl e}g\‘é_&d}ﬂﬂ)&;mdw‘\ Gl ye 220 Al gdiall priall llaiay) ALK
MTB > set c2
DATA>0123
DATA> end
MTB > set ¢3
DATA> .62
DATA> .3
DATA> .06
DATA> .02
DATA> end

(C1) =)l eﬁl\‘;d})l;);\)éaﬁdi Jlac| @l je dae Al gliall ueiall LCadll adll (e dad 50 e
Lo g 5052l el 4] slSaa (Jiad o2 g (C4) & Lemmai s (C3) YLiaY) aladinly
MTB > rand 50 c4;
SUBC> disc c2 c3.
(S BlSLaall adll Aguil) <l 1SSl 2 65
MTB > tally c4;
SUBC> perc.

Summary Statistics for Discrete Variables

C4 Percent
0 68.00
1 28.00
2 2.00
3 2.00

e A glall juaiell Adlaiay) ALK Als & 0da 5 (C5) (8 3lSaall aidll 45 gial) dpadl) il ) ySal) Jaas
(32aLidll) Bl aaf ol o sl 8 J5 5y jea Al Jae) &) g0

MTB > set c5
DATA> .68 .28 .02 .02
DATA> end

e dae (A gdiall puatall Allaiay) ALK A of 4y jieall e @l LERY IS a ye Slidls OV o 58
Jrdtall lLaia ) ALY Al e CaliasY (aaliall) sllaall asl gl o gl 8 Jg 5y sia AN Jlac)
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MTB > let k1=sum((c5-c3)**2/c3)
K1 0.0338065
A a3 B Al 618 a0 dal 8 020
MTB > cdf k1 k2;
SUBC> chis 3.
MTB > let k3=1-k2
MTB > print k3

Data Display
K3 0.998363

i a5 (k2) 0.0016365152 0.0338065wl Jlaia) ) s jlus ) 0.998363abue juasi o4 5
4 ptal) dum @l 8 1Y 61 (0.02500

Lall a4 5l 5Y)

E(X)=§>ﬁp(>§)

MTB > let k4=sum(c2*c3)
MTB > let kS=sum(c2*c5)
MTB > print k4 k5
(K5 4asf) 0.38 o4 slSlaall lilnll 428 giall dadll 5 (K4 4ad) 0.48 2 c2aliiall illnll 48 giall dadl)

Data Display
K4 0.480000
K5 0.380000 ‘
pall Cowaat 416Nl 5Y)
V(X)=E(X?)-E*(X)
MTB > let k6=sum((c2**2)*c3)-k4**2
MTB > let k7=sum((c2**2)*c5)-k5**2
MTB > print k6 k7
K7 5k6 & <l
Data Display
K6 0.489600
K7 0.395600
K9 5 K8 (s 4 jlunall il yaiY) aed A8l all a3l ) 3l
MTB > let k8=sqrt(k6)

MTB > let k9=sqrt(k7)
MTB > print k8 k9

Data Display
K8 0.699714
K9 0.628967
MTB >

a1} a5l Al aw

2llaell sygagy elmadl gy
—41422/-a1421 @lilt Jmpll Jol @l Jlazl Ll
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Multiplicative Congruential Method
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0.09 0.124

N (F1)/N R(1)-(/N) ((IF1)/N)-R@) [R()-(/N)] [((I-L)/N)-R()]  max|(R()-(/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
0.4667 0.4 -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
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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



Cilaabiall o) & jieall dpa il (28 3 Y Wld D =0.124< Dy o5 ,5= 0.33¢ 0 L 1A
aliie )55 e A

LS J) o)l

()

For 2<X<3
2
R:(ﬁ— j ,O<Rs£
2 4

0 X :2(\/§+1) ,when 0< R< 0.2¢

For 3<X<6
2
Rzl—E(S—KJ ,£< R<1
3 2 4

0 X =6-2/3R,when 0.25< R< 1
(SIS (A gdall jaiall 4a8 15 (e Ae 2 63l Microsoft Excelaaaiug < gu
Random Numbers)ias & jLiay) (8 g2ua (g Data Analysis) B Tools (-1
Number of Random Numbers Number of Variables (=1§-t&J ; i &5 Generation
and s Between (=03:3U Parameterdi\a i s Uniform LS Distributionscs s (=15)
Output L3 Output optiongsts 31 (Sals sl a8, Jliss Random Seegsd s (=1)
. OK & AL:A15 33U & iS5 g Range
S5 JLaaY 3385 8 o5 BY A sass D
=IF(0<=A1<=0.25,B1=2+SQRT(A1)+1,6-2*SQRT(3*A1))
B15 (i 9 B2 LA 8 Leiiali g Leduii o (5 A1 5 e B1 Adad) 2aa5 -3

0.004242073
0.404065065
0.548448134
0.839350566
0.028290658
0.074861904
0.199804682
0.215948973
0.939634388
0.117862484

5.774378915
3.798005271
3.434580423
2.826325979
5.417344099
5.052190502
4.451563311
4.390221234
2.642082095
4.810735604

sl
;%Alﬂ\

0.03869747 5.318553274
0.8992584 2.715018904
0.979247414 2.572031365
0.6621601 3.181148957
0.621539964 3.268978292
3.97687 7kl Jaw 5ia () 23 Excelphaiuly (@)
+b+ + 3+
E(x)=2*Rre_2+3+6_11_; 6ec6i
3 3 3
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Glilaall Egnng slaalyl Yu.é

pslall 4408

4 1422/1421 S8 Juadll Aeill jlsay)
(138l 3ok ) Einy 247 2okl

Sleba 3 a3l
AU Y aaa Je sl

1Y) Jlsud)
idsaally (ary p8dall aal S ) A58l LU J sea o) Gabe () @5
Time Between Arrivals | Probability
(Minutes)
1 0.23
2 0.37
3 0.28
4 0.12

U523 50 23] J s s e A 3 A g ()

AL B 5 sall A3 () SE g 5% 055 ()

Jsaall 3 ollanall A 3V ae (O 32805l ) 5 gal) dia 330 (38 5 3258 Lial ()
(X200s=7.81) . =0.05 3 ( E 4=d 5iall)

S J)

(o | b Cpall sl (e 1 81) <4000 8,50

0.25 0.01 093 0.70 0.66 0.74 0.7%70.0.68 0.18 0.88 0.07 0.99 0.51 0.041
043 0.60 059 055 0.64 0.10 0.61220.0.85 0.42 0.01 0.98 0.05 0.20 0.0123
0.68 0.41 0.96 0.48 0.11 0.59 0.1100.

ALY o2a ilS 1)) Lagh LadY Jaws giall Ciais (358 RUNS Testsoal) sl aasiad ()
_2nn,

., _2nn,(2nn,—N) - b-(2nn,/N)-12
b
N

1
+—,U - )
2" N* (N -1) ’ 2nln2(2nln2—N)J/2
N?(N-1)

a=0.05, 7,,,.= 1.9¢
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1y o A8 e <l yuxie 8w alg Al A0 siall A8 Y1 (e S5V landl aladiuls ()

Al a5 530
0, x<0
XZ
E, O<x<1
F(X) = (2_X)2
1- , l<x<?2
2
1, x> 2
Sl J) gad)

&l jueia 84 ad Ay Acceptance-Rejection Techniquesd )il 5 J sall 48y jla aladiuly
p32iu) | (€7°2=0.8187) A =0.2 Lo sia: Poisson Variateg s s &) 5 el 45 sde
(o o)Al Disha Hlha )yl SO J)gud) (e 40 sdall B8 )Y

.P=15n=0 g=a:] skl

PxR, =P Jus R, lshe 525kl

gl n a)sdllall p b i Y N=pn Jd) i pce? il 13 3 5 ghadl)
.2 5shall
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Glilaall Egnng slaalyl Yu.é

pslall 4408

4 1422/1421 S8 Juadll Aeill jlsay)
(138l 3ok ) Einy 247 2okl

Sleba 3 a3l
AU ALY aea Je sl

1Y) Jlsud)
idsaally (ary p8dall aal S ) A58l LU J sea o) Gabe () @5
Time Between Arrivals (Minutes) Probability
1 0.23
2 0.37
3 0.28
4 0.12

AR s jaEl A Bl al) A3a 33U (5 ) Si iz 52 S ()

Jsaall 3 slanall dia 31 ge (O sa8LEal) ) 5l gall A 35U (3 il 3353 il ()
(X200s=7-81) .a=0.05 3 (E4xdidl)

R S F

(b 1 han Cpadll ) (e 1)) (400D A18 )3

0.25 0.01 0.93 0.70 0.66 0.74 0.7%70.0.68 0.18 0.88 0.07 0.99 0.51 0.0901
0.43 0.60 0.59 055 0.64 0.10 0.61220.0.85 0.42 0.01 098 0.05 0.20 0.0123
0.68 0.41 0.96 0.48 0.11 0.59 0.1100.

ALY o2a ilS 1)) Lagh JLaaY Jaws giall Ciais (358 RUNS Testsual) sl aasiad ()

M, :%+} 0-2:2n1n2(2n1n2_N) Z = b_(manN)_JZZ
b 1 “b 1 &0
N 2 N*(N -1) 2nn,(2nn,-N) '
N?(N-1)

a=0.05, z,,5= 1.9¢
e S e yiie e aid 6 A5 ABLl) A0 sl 2 ,Y1 (e U5V land aladiul ()
=1 A gl Al ity (Jacaiia)

F(x) % x=1,2;-,6
)M‘ Lﬁ\ LxJ =smallest integer x AEa]) PRENV dainia (’Gj LAs: J paall :\LA)\A)

X S sl e S) msa axe
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= a4 35 Acceptance-Rejection Techniquesd )l s J sl 44 Hla aladinls ()

. (€°2=0.8187) A =0.2 2w sic: Poisson Variateg s s ) 58 ity A siie patia
(st a0l sal Gl glad | ey |l A Jl sl (e 200 siall B85V ki)
P=15n=0 g=:] 35kl

PxR,, = P Jus R, lsde a8, al5:2 35kl

2 gamlgn sidall n (=i i Ys N=n i) Yaie pce? cul€ 1) 23 5 ghall

.2 5 ghall

Gl J) )

) sl ) sl e sy Wany ) jaaldi dde ) sae Jaw gie s o jladl aaf oy
Number of Customers/Day 8 10 12 14
Probability 0.35 0.30 0.25 0.10

;@ml@uﬁ;‘g\@j}ﬂ\%&jﬂwqm ‘_ﬁMujAJdS

Number of Loafs/Customer

4

8

12

16

Probability

0.4

0.3

0.2

0.1

,l,g.aﬁjl__\sl\uga_)g?_ﬂ\&'cjw ch.ku}hm;jdasegimg}%éu
a5 3 ye JS (8 s L) padiiad | SN J)gadl (e 400 gl etﬁﬂ\f&m\ Al
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21422/1421 S Juaill gl Jaadl dldine s

Cian 241 53l
SR IETN
()
1214321212212 2 3
2243233321111 3 2
3111232222423 2 3
1 22 43
(<)
X Count (O,) p(X)
1 13 0.26
2 21 0.42
3 12 0.24
4 4 0.80
20 —
>
5
= 10
S
Lo
o
I I I I
1 2 3 4

C8

E, 4xd siall adll st ()
E, =50x 0.23= 11.!
E, =50x 0.37= 18.!
E,=50% 0.28= 1/
E, =50x 0.12= ¢

S8 2 dad Caunig
p :Zk:(oi -E) _(13-119° L (2F 185 L(12 ])zi+( 4 )6
== 115 18.5 14 6

=0.195652 0.337838 0.285714 0.666666 1.4859
" Xe =1.4859< 7.8F X3,
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Jsaadly axall a5l i 5l gall 00 gl o8,y oy ALY dyuza Hal) joad 1Y

Lo giall 1 SO ) paall 2ila)

4 =0.448E
Lo siall Cni g (358 g all x5
- -+ + + + + + + - + - + + -
- -+ + 4+ + -+ -+ - -+ - -
- -+ -+ + -+ - -
b=21, n =21, n,=19, N =40
ﬂb:w+_1:20_45
40 2

2x21x19%( 2x 2k 19 4

ol = E ))= 604884: 9.69365¢
(40) (40—]) 62400

_ 21-2045_ 055
° J0.693654 3.11346
v Z,=0.1766< 1.96 z,,.

=0.1766¢

A sde L8,V o3 ()] LAY Az jal) b Y Ll

(<)
F(x):%:R, x=12,...6; R~U(0,)
nX =R
6

3MU6 51 on X (Gl sdall puiall dnpmaa 61 e Juans (Sl

X=|6R|], R~U(0,])
1 o A sthaall ol
X,=|6x0.25]=| 1.9= 2, X,=| & 0.0i=| 0.06 1X,=| 6 0$3| 558
X,=|6x0.70|=| 42= 5, X,=| & 0.66=| 3.96 4X,=| 6 0.J4| 4/
2,1,6,5,4,55!
(d)

stepl:setn=0,P=1

step2:R =025 P - PxR, P=1 02% 0.2
step 3:SceP =0.25< e = 0.8187accept N = 0.
sepl:setn=0,P=1

sep2:R =001, P PxR, P= & 0.0 0C
step 3:SceP =0.01<e™” = 0.8187accept N = 0.
sepl:setn=0,P=1

$ep2:R =093, P PxR, P= x 0.93 0.93
step3:SceP=0.93>¢e" = 0.8187teject n= Qand returntostep Rithn =
sep2:R,=0.70, P - PxR,, P=0.9% 0.76 0.65
step 3:SceP =0.65<e* = 0.8187accept N = 1.
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stepl:setn=0,P=1

sep2:R =0.66, P - PxR, P= X 0.66 0.6
step 3:SceP =0.66<e” = 0.8187accept N = 0.
0,0,1,0:» «._ULLA\ é\}ﬁﬂ\ J.\a_\.d\ %) ?7'\5 4 \'JJ

AT

ps2 IS bl aaed (1) Jisas 2

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
052 IS e Y1 23ed (2) Jsan aa
Number of Loafs CDF Random Number
4 0.40 0.01-0.40
8 0.70 0.41-0.70
12 0.90 0.71-10.90
16 1 091-1
8 bl s a3 (1) dsaa a5 R=0.25 1Y) 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 (bl 2 aai (1) s ey R=0.18 :SU ol
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

1058k dae a3 (1) Jsds (e R=10.59 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 (ALl dae a3 (1) s> (s R=0.20 ;@i Y o sdll

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 bl aae a3 (1) Jsas (e R=0.11 1ol 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 gia 13) e 76,64,76,60,6454 all dued 8 deliall A 3T axe i 10
i ;68 s die Y e
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Q\,}L\d\ U;l};.u ;L».a;:)!\ (wé

psladl 48

& 1423/1422 J5Y) Jeaill el LY
(188l 3 ) s 241 5L

Glels 3 el
;@m‘ Z\J.wu\" RAD u.b %‘
:J9¥) J) g
Uisa) 50 22ad plhai il 5l N & Al e AUl bl il
5 8 8 6 7 9 % 9 7 9 9 5 & 7 7
7 5 6 7 8 8 9 6 8 6 5 6 59 9 5
5 7 8 8 6 6 7% 7 5 7 9 6

laaliiall s3gd Caulia ‘;LA.\A‘ &S (anh (\
AL ek 50520 45 (<

A ) g

AN sl A iy (i) pdafie ) e ypiia (e daid 20 A

F(x):%, X=1,2- 6

J:.m\ LS\ LxJ =smallest integer x 4R ed';ﬁ...ﬁ dasa e\ﬁj és d}\‘nﬂ AL;)\A)
X s sl e ST s axe

<Gl ) guad)
dand sl a3 sl s sy by il aadi dde i aae Jau gie asd o Saldl aal oy 5
il sy L sy GG
Number of Customers/Day 8 10 12 14
Probability 0.35 0.30 0.25 0.10

;&lﬁ\&\.ﬁ;}!\@);ﬂ\%:\éijy\wax L;JLI.\U};JJS

Number of Loafs/Customer

4

8

12

16

Probability

0.4

0.3

0.2

0.1

Lo LA Ly 3l dée HY) dae T gie aan 5 Jee oLl 10 sy (Sl
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sl Cpen 1 ) vy

Glilanll &g g &L*A;:y‘e.\-ﬂg

psladl 448

2 1423/1422 JY) Juadll Steall oy
(138l 5k ) &y 247 33kl

clela 3 el
:3-“\.“:\3\ Ay aan Jo ua\

:J oY) J)sadd)
Uiso) 50 22ad alkai i sl aad & danall (e 3 4000 i) il
7 9 8 & 9 7 9 9 5 8
5 6 7 8 8 9 9 6 8 6
9 5 5 B 8 6 6 8 7 6
6

bl oded i Jada) aj i (3 (&
A A Al 0320 A5 (&
Py k| g [y VOR |
AUl @5l Al ity (Jeaadia) gl S g e (e dad 20 25
F(x):g1 x=12;--,6
e ol | x| =smallest integer x 48all aaiiui dasia Ad )l e Jgeanll dladl)
X gsba sl e ST mana
LMY ) gl
(a5 315 Acceptance-Rejection Techniqueéed ) 5 J sl 48 jla aladiuly
. A=0.5 1 sia Poisson Variateg s s @) 58 gt (S e paia
(s el Al &l shad
.P=15n=0 g=a:] 35kl
‘ P x R|+1 = P dd.l} Rn+1 ‘_;1\}.&5 TﬁJ Jjj :2 EJLQ\
gl a)sdllall n b i Y N=pn J8) i p<e? il 13 3 5 ghadl)

~N o1 o O
g1 o N
~N 01 N 0
O O~NO®

.2 5 shall
221 J sl
Gl 20 il 3 5l e sy laamy A aall A2 ) a3 Jaws e 30 o Jall sl oy
:Jsaall aay Lasy
Number of Customers/Day 8 10 12 14
Probability 0.35 0.30 0.25 0.10
:L“;\:ﬂ\ L;LASA\)J‘ @J}J\ L_-\u&gé.f;);\)]\ (e e Lﬁ)ﬁﬁgu}uds
Number of Loafs/Customer 4 8 12 16
Probability 0.4 0.3 0.2 0.1

e sy bl Wy ) Ade )Y aae o gie 2aa g e ol Ausad sy Sl
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& 1423/1422 ) Jeaill Sl Haay) ALY 4 et sl
(1 3Sal 3,k ) Cany 241 33l

:Jg¥) Il Al
25 Minitab alaaiuls (1)

MTB > Tally C1,
SUBC> Counts;
SUBC> CumCounts;
SUBC> Percents;
SUBC> CumPercents.

Summary Statistics for Discrete Variables

SerTime Count CumCnt Percent CumPct
5 8 8 16.00 16.00
6 11 19 22.00 38.00
7 10 29 20.00 58.00
8 11 40 22.00 80.00
9 10 50 20.00100.00
N= 50
Input <OA Jlae axiins ol 68 a pe LA axiins Le) Calie  Jaia) oy )53 (Gaaal
Analyzer

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 =45t09.5
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Number of Intervals =5

bl e @by 9 55 Gn Discrete ahiiall g sill o s
:YS Minitab & Jlals Alaall el aading dad3 (505 20 w5l (@)

MTB > Sample 20 C1 c4;
SUBC> Replace.
MTB > print c4

Data Display
C4
6 8 8 6 6 6
9
8 8 8 9 5 7
5
8 8 6 5
Fao) =2 2=12,..6
6

R=F@ = %, z=12,..,6

.z =6R, Re(0,1)

1A ) peall ks
g5l s gy ) s kel o8 sl

(AU Jaas

MM‘eM@Me&J‘&QdM}@MJ&Hﬁ&M‘M}

lz] = smallest integer > x

MTB > Random 20 c1;
SUBC> Uniform 0.0 1.0.
MTB > let c2=6*c1

MTB > let c3=c2+0.5
MTB > round c3 c4

MTB > print c4

Data Display

67045 —

0.606531
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23 Minitab alaaisb

s J) gl Aila




n = =1

2)R, = 0.771828 = P — PR = 0.771828
3)0.771828<0.606531 = NO — reject n=0=n =1
2)R, = 0.428251 = P — PR, = 0.3305361
3)0.3305361 < 0.606531 = YES — N =1
In=0,P=1

2)R, = 0.995495 = P — PR, = 0.995495
3)0.995495<0.606531 = NO — reject n=0=n =1
2)R, = 0.067969 = P — PR, = 0.067663

3)0.067663 < 0.606531 = YES — N =1
In=0,P=1

2)R, = 0.815945 = P — PR, = 0.815945
3)0.815945<0.606531 = NO — reject n=0=n =1
2)R, = 0.833423 = P — PR, = 0.680027

3)0.680027 < 0.606531 = NO — reject n =1=n =2
2)R, = 0.344675 = P — PR, = 0.234388

3)0.234388 < 0.606531 = YES — N =2
In=0,P=1

2)R, = 0.565971 = P — PR, = 0.565971
3)0.565971<0.606531 = NO — reject n=0=n =1
2)R, = 0.560698 = P — PR, = 0.317339

)

3)0.317339 < 0.606531 = YES — N =1
n=0,P=1

2)R, = 0.718902 = P — PR, = 0.718902

3)0.718902<0.606531 = NO — reject n=0=n =1

2)R, = 0.631130 = PR, = 0.453721

3)0.453721<0.606531 = YES - N =1
1,1,2,1,1: 4 asll
2 ) ) el Al

LA\.’J\S :\.LIJAAH dj\.l; ujs.\ E\_UJ:J\ Sl ;‘JA:X
pst IS LY dae Ailas Jgaa

Number of Customers/Day Probability Cumulative Riabty
8 0.35 0.35
10 0.30 0.65
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12 0.25 0.90
14 0.10 1.00
052 IS A JY) ase Ailae Jsaa
Number of Loafs/Customer Probability Cumulative iroility
4 0.4 0.4
8 0.3 0.7
12 0.2 0.9
16 0.1 1.0
Zdjiﬂ\ psl
2213 0.35 50 ow @l 13 0 Lays 0.125002 ) sdie ) s Gl 220 2053
8 = Js¥ asall il
8 1 il e sy ISV Ade JY) aae Y1 2aas
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 = Js¥1 asll deluall dae Y1 2ac 13

1) 0.655 0.35 bl 138 0 Lays 0.436581 (A sie a8 ) Cansy (L3l 22c a8

10 = S & sll (5051 2o

10 3 Y e o5y IS Ade ) axe oY) aaas

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 = Jall o gall de il dde Y1 aae 1)
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111,005 0.90 Gw &0 138 i Las 0.975134 s a8 ) camasy 55 30 2 55

14 ) G0 e ¢ s0 J Aie JY) aae V) sass

14 = S4GI asll (50 5 2o

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 5 96 = Callall o sll delLuall Zae Y1 22e 13

ol sl

13 0.90 50.65 ox Al 138 o Lays 0.852771 ) sdie @by om0 22e 2a s

12 = S & sll (5050 2o

12 3 0 e o5y IS Ade ) axe oY) aaas

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 = gl Y o sall Aeluall A HY1 e 13)

rosalad) a5l

13 0.90 50.65 ox Al 138 o Lays 0.676495 ) sdie @by oy (5l 31 22c 2a

12 = S & sll (L3N 2

12 3 0 e 05y IS Ade ) axe oY) aaas

| 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

e 596 = ualdll o sall e Ludl dae HY) aae 13)
5 L g ALl Az Y1 2ae Ja gia 13
76 +92 4+ 96 + 100 + 96 460

5 5
Lieosy e 592 slac) LAl Juadl) e Gllal

Average Number of Loafs = =92
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pea sl gpan 51U L g

sz wllall Eealy
ﬂbludl Py ey :L:..d}l Sy

(1 3slaal) 3 k) dias 241 3ala

& 1423/1422 S Juaill gl sy

Alelu 3 C}“}n
s I
QH\JMY\@JJJ\@S:\W@M&@}J\ o1yl il
Daily Demand 0 1 5 3 ;
Probability 0.33 0.25 0.20 0.12 0.10

Gl &5 Dilas 5 6 (5 sk 5l e S8 A3 an 5 138 L) Aass IS ) 38 (e 5 J8all (andy
2y (383 (gl) Ay s llla 253 5 3 5 sall (5 el iy 33 Al (6] las 5 10
Qllall aim g s (e g shiall el 98 5) Lead Timeaa8ll (a ) (23 G338 Jpas

() Al a5l athy (A sas (S

Lead Time (Days) 1 2 3

Probability 0.3 0.5 0.2

3 0l @)l il 2 Y g 5 12 (Fadl G5 3l S 1) g sl gl (e i
Gy Al (a3 b all g a1 WY A 2o QL) 13g] aullad 6 g Sl
Lo gl o) Al &y gllaal) s gl dae Jas gie 5 (3885 a1 Culla Al Cilas )

Py k| g [ VOA |

r M a5l iy g Y Jon e L aaay e lia el & il Lifetime sbad) (e )
—0.4x >
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0, otherwise
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x o sde uial il Jiay Ul (5 ) S Jganl

X 0 1 2 3 4 5 6 7 8
Observed 118 274 298169 105 25 8 1 2
Frequency

L0 =0.0533 2 hau siay sl sr )y sial ) pdie puaia x ol AL daa a) yidl
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(1 3slaal) 3 k) dias 241 bala

:Jg¥) Il A
Al Jglaadl () 5S5 4y sl 3lSlaall
il llall dlaa J 50

Demand Probability CumutatProbability 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 Ailae J52n

Lead Time Probability CumuwiatiProbability Random Numbe

1
2
3

0.3 0.3 0.00 -0.30
0.5 0.8 0.31-0.80
0.2 1.0 0.81-1.00
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A gl Al
,,,:Oi = 2.5 o siall (f s 4 =0.4 2a Allaia ) AEESH Ay pe
4 -

(SIS el Y1 MINITAB Y5l axiicss daid 1000 2 il
MTB > RANDOM 1000 C1;
SUBC> EXPO 2.5,
MTB >
S _all adll aa ) A5 A 3 ganl) A EXCELQAZ\;A,AEL@..AUMJA\&Q\ )
sl (S5 b ol el il e Leilled Gl Cumy lidl) 0 o€ 5 il (5 S

Sl
Class Interval Relative FrequencZumulative Relative Frequenc';;
x<0 0 0=P(X<0)
0<x <1 0.331 0.331=P(X <1}
1<x <2 0.224 0.555=P(X < 2
2<% <3 0.144 0.699=P(X< 3
3<x <4 0.101 0.800=P(X < 4
4<% <5 0.056 0.856=P(X<§
5<x <6 0.049 0.905=P(X < §
6<x<7 0.035 0.940=P(X < 7
7<x<8 0.018 0.958=P(X < §
8<x <9 0.012 0.970=P(X< 9
9<x <10 0.006 0.976=P(X < 19
10<x <11 0.007 0.983=P(X < 1}
11<x <12 0.006 0.989=P(X < 13
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 < 1§
15<x <16 0 0.999=P(X < 1§
16<x <17 0.001 1.000=P(X < 17
17<x 0

sl e

s 5 2y Jamy J Y eluall il o)) Juaia) -]
P(X 25)=1-P(X < 5) = 1~ 0.856=0.14
(Jsaally AN 2 gaall o 3
S g 6 53 U dam pelinall Halll o Jlia) -2
P(3<X<6)=P(X<6)-P(X<3=0.905-0.699 = 0.2
Jsaadl 8 Gl 5 paxl) alasindy Liay)
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1) P(X<9= jj 0.4°% = +e*®= 0.864664717
1P(X < 5= 0.1353353
2) P(3sX<6= j: 0.7 =49 -9 = 0.2104762¢
(e oo 13355 3 il o Jgeaall) gl 6 ool allia (o)) Jaadls
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sl J) gl Aila

;SAUJ\S dad giall ) Sl Cans

20

E, =100(P(X = 0 = 1009—2_ 135.335282
-2l

E, =1000P(X = 1= 1o§i_ 270.670566
—2 2

E,=1000P(X = 9 = 1o§i_ 270.67056¢
—223

E, =1000P(X = 3= 1093—_ 180.447044
24

E, =1000P(X = 4 = 10(9’;2_ 90.223522
2 ~5

E, =1000P(X = §= 1oo°;2_ 36.089486
2 ~6

E, =100(P(X = § = 1oo°;2— 12.029802¢

207
E, =100CP(X = 7) = 100°;2 3.4370865¢

—2~8
E, =1000P(X = § = 1oo°;2- 0.8592716¢

iJsn S

i X Observedd ExpectedE
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

Legd ALl A3al) ae (ida)) a8 5 (4 8 5 Al i) (8 4 giall Aol o Al

X ObservedO ExpectedE, (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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25 36.08941 3.40751
>6 11 16.32616 1.737578
Total 1000 999.7626 13.31217
X2 =13.31217 43 gunall a5 (58
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:J9¥) ) gl
S35 Discrete-event simulation methofilaiiall Clasl alSlas 48 5k e ()
Leale alid
Process<ulasll Jelii 43, ;h 5 Event schedualingay) 4 sas 43y 5k G o)l (<
sSlaall 4 interaction
Next event time Eylaaly) L;c laizall Bl ) Y—;Jﬁﬁ il On OB (G
Fixed increment time advanc&:&! s advance

Py k| g [ VOR |
daSs 052 @) ¢ FIFO st alhas e JS (il e (el (e 0 5Sh 4add S e
iy SN aslAl) s dedal) ANAS) ey SEN adadl D) asy Y aaladl s el
A bugier il @58 Al doY) @Al GO Jpeasl) Cale e O ol alal)
AAl) die 5 A8y (0,7 Jow gias o) @98 Lianl L JoY) a0l e daaddl ey Basl
: GPSS Loadiuse (Jll aa 51 2883 069 Jaws siay (o) 2355 L U
23e Jaw gla ¢ il JUSTY) (e ) dass gie H38 9 (g0 ) 100 2] pUaill 3lSsa (g 5a) (!
Opedadl e JS Alled )38 5 (padaldl ) silda (e S (A (0 3
g5\ il 5 A aalal) Y djﬂ\ea&\mg,@@gzﬁq;ﬁd oa il (@
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*J‘QAA‘)S\AKJ\M

psladl 4408

A 1422/1421 S8 Juaill ey G sy
(2 sSladl ) Cny 342 50l

delu 2 i)l
:GPSS WORL Dcdiinee 4dlil) ALY e Jad aalg e

VoY) Adenll anall AN a Lt JS cillaal) (e Anliia (33 5k (e Aadad i ()
5 15% N Legia JS 7 Uiad AN 5 4000 Gileal) Lgasiaal alad adadll (10 2000 ) lis3
A g adlls ) oS5 Lgayial slaall adadll (0 6090, il e Leapiat dad adadl) (10 59
ol e o3 (Al dlasll e dallaa Bale ) () zliad 4800 40964 5 « scrapped

by (oY) Alaall a3l o a5 55 4382 30 JS Lo siall (8 6% Bapas dada Aol
AL FEPLEN

Time For First Process
Frequency 0.05 | 0.13 | 0.16 | 0.22| 0.29/ 0.15

Processtime (mins) | 10 14 21 32 38 45

53883 24 o iy a5 5340 8801 Balaal) (a5 (383 15:46 5 jaced Al Auleal)
AN 2 Y e ) (e AlaiSa dadad 1004 i) lilee  Sla 3383 4 (5 jlune o ai)
Aun g8 yall adadll e g

3
OsShy Ay Al Lo sl Ay ) 93 Axal e Aol oo 4n oSy Al e 535 (@)
oAl g guie Jiabigsan g 63 540 Ow s el Gllall 33551000 (e
53 sall (5 Al (s BLAN callay oy (55 Al Jaae () () 3225 1000 52 aagiaall
G 53l Jamy 8 JS) 5l a5 800 58 2ga sl 5 3 IS 138 3aa 1000
s dplhll Jua sl lead time #3880 (e ) g smDU L) dued aUaty Jead 4S80 g 5ol

O 33all sl (o) @llia S 13) Lagh (33 5 2 53 200 52a) (5 el plai Sl aal 5 & san
.stockouts
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a1} a5l Al avy

2 1422/1421 S8 Seaill JaeY 580 Lol dldiae cilils)
(2 38las) sy 342 5l

(Aoriinal) 490 gudiall Hae V) Ao Calias il dkaadle) (1) Jigell 4ls)

*%* * *%* * *kkkk * *%* *%* * *%* * *kkkk *kkkkkkkhkkkhkkk
Quality Control Program *

* Time units are in minutes *

*% *kk*k *kk*k *% *% *kk*k *kkkk *kkkkkkkkkkkkk
RMULT 93211

* Definitions

Transit TABLE M1,100,100,20 :Tran sit Time

Process FUNCTION RN1,D7
0,0/.05,10/.18,14/.34,21/.56,32/.85,38/1.0,45

*% *kk*k *kk*k *% *% *kk*k *kkk*k *kkkkkkkkkkkkk
GENERATE (Exponential(1,0,30))
ASSIGN 1,FN$Process ;Proc ess time in P1
Stagel  SEIZE Machinel
ADVANCE P1 ;Proc ess 1l
RELEASE Machinel
ADVANCE 2 ;Insp ection
TRANSFER .200,,Reworkl ;20% Need rework
*%* * *%* * *kkkk * *%* *%* * *%* * *kkkk *kkkkkkkhkkkhkkk
Stage2  SEIZE Machine2
ADVANCE 15,6 ;Proc ess 2
RELEASE Machine2
ADVANCE 2 ;Insp ection
TRANSFER .150,,Rework?2 ;15% Need rework
*% *kk*k *kk*k *% *% *kk*k *kkk*k *kkkkkkkkkkkkk
Stage3  SEIZE Machine3
ADVANCE  (Normal(1,24,4)) ;Proc ess 3
RELEASE Machine3
ADVANCE 2 ;Insp ection 3
TRANSFER .050,,Rework3 :5% n eed rework
TABULATE Transit :Reco rd transit time
TERMINATE 1
*% *kk*k *kk*k *% *% *kk*k *kkk*k *kkkkkkkkkkkkk
Reworkl TRANSFER .400,,Stagel
TERMINATE
Rework2 TRANSFER .400,,Stage2
TERMINATE
Rework3 TRANSFER .400,,Stage3
TERMINATE

(Aeddinal) 400 gudial) Sac V) Aoty Calias i) daadla) () Jlseall 4la)

*% *kkk *kkk *% *% *kkk *kkkk Fkkkkkkkkhkhkhkkkk

*
* Periodic Review Inventory Model
*
*

Time units are in days

*% *kkk *kkk *% *% *kkk *kkkk Fkkkkkkkkhkhkhkkkk

* Definitions of non block entities
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RMULT 39941
Stock STORAGE 10000 :Warehouse
Stock TABLE  S$Stock,100,100,20 ;Table for

Orderqgty VARIABLE Target-S$Stock ;Order qua

Demand VARIABLE RN1@24+40 ;Daily dem
Target EQU 1000 ;Initial s
Reorder EQU 800 ;Reorder p
* The reorder process
GENERATE 5,,,,1 :Review xa
TESTL S$Stock,Reorder,Skip ;Is stock
ASSIGN  2,V$Orderqty ;Parameter
Custwait ADVANCE 5 ;Lead time
ENTER Stock,P2 ;Stock inc
Skip TERMINATE ;Ordering
* The daily demand decrements quantity on hand
GENERATE 1 ;Daily dem
ASSIGN  1,v$Demand :Parameter
demand
TABULATE Stock :Record da
TEST GE S$Stock,P1,Stockout ;Can order
LEAVE Stock,P1 :Remove de
TERMINATE 1 ;Daily tim
Stockout TERMINATE 1 ;Daily tim
* |Initialize the inventory
GENERATE ,,,1,10 ;Set initi
ENTER Stock,Target :Set init
TERMINATE ;Xactis t

639
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ellia 2 0 Ll 3 a e L sn a &)L 51 70 5160 ) 50 L) (s ik i) all &l
VLAl 5 " as " LY A M s JLAD ALY e g )l A0

g 55 a3l al) e Qllall 368 (Cpeddl bl o0 1 8)) N5l e 0.35,0.45,0.25

Ml ganlly any o s
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 el Ging Jin Lag 30 jall wil L iy AU 25 5all (e JiaY) aaal) apass o slladll
sthall alan¥ Ly bl 10 (S (1)

sthall slasY 52 100524l allaill  Sla s GPSS WORLDpAIGL 73 51 ()5S ()
“Aasall e Cl.)j}“ ENEEY SRR A

P=R-C-L+S

fed el G
P = Profit (zL_Y))

R = Revenue from sales (<)) ! i)

C = Cost of newspapers (2 ) 4al<3)

L = Lost profit from excess demand(sll (38l axe (ya 33 538l #L ;Y1)

S = salvage from sale of scrap papéfeiiall 2l all an (e aa yiwall il
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a1 Cpen 1 ) vy

Glilaall Egmng slaalyl Yu.é
pslall 4418

2 1422/1421 A8 Junill ) Lyl
(2 58l ) Cany 342 53
Glela 3t )l
Al ALY e sl
:J ¥ Jlsud)
e anl 5l B3 jal) (5 5k @idlee o Leand DAl e 23 Lags 3 ja gl (5 ik
B el A imal 15 o) Al 3 5 3 395l U 2 s Loy Dy 1,50
O 1388 5 21l ja 10 (e O5SE p g (A SN (e g 88 D) jall Baal ol By all dlla 20
ellia 2 0 L3 A e L sn a &) L5170 5160 ) 50 L) (s ik ) jall &l
VLAl 5 " a s " LY A M s JLAD ALY e g )l A0

g 55 a3l al) e Qllall 368 (Cpeddl bl o0 1 8)) M5l e 0.35,0.45,0.20

Ml ganlly any o s
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 Giny in Lag 30 jall wl L iy A 25 sall (e JiaY) aaal) apast o sl

a5 33 53 80,70,60,5Qukd) (sl 13) Lag o sllaall alay¥ Lsy alil 10 (Sls
‘Aavall e CLUS“ e +adaa Sl

P=R-C-L+S

red sl s

P = Profit (zL_Y))

R = Revenue from sales (<)) ! i)

C = Cost of newspapers (2 _all 44K5)

L = Lost profit from excess demand(sll (385 axe (1a 33 538l #l SY1)

S = salvage from sale of scrap papéfgiiall 2| all au (e aa il &liall)
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S g

s and 8 Cle Ll Lad dudd ) Cilelu delivay g yiSH) 4S 53 (A aoiall aud a4
e e el Leallay (1) LSl (i jall s Sals e (8 Akt A Ao 5 Sl IS5,

Al Adlall  Jaxy allal)
Order Size | 6 12 18 24 30 36 48
Frequency | 0.10 | 0.25| 0.30 0.15 0.12 0.05 0.03

4L 120 b JSI Al ey Ll @ 550 4880 15 cilllall J sam g (o g 3 Jone s
o8 A l) e L) ity il and allall 3 Lond 4ad el US55 10 ) ALY
ALgy 455 85as 5 60 s Gl sena

A e haal) at SVAS 30 LLES (ge o 10 (Sl GPS Sty
aill and 85 i) Ll aae Jawgia -4

a5 S e pall A I e Ldl 208 -5
Lkl transit timesasy) wd Y a5 -6
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Glilaal \&H};LA;}!\YNE

pslall 4408

2 1422/1421 S Jeadll Sledll jiadl Alaiae cilila)

(2 Al ) S 342 30k
:d oY) el 4|
1 0AY) sl g il (1) dsaa s

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
raall LAY ol Gl (2) Jsaa 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

s Y LAY ol Qllll (3) Jas oS
Demand Prob. Cum. Prob. Random Dig.
40 0.10 0.10 01-10
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1Y) asall el s

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 (5oL sl Gl (4) Jsas (psS
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
(C =75 SR w75 aus 5u s 50 = 5)jidall i all axe
oY 64= AL ds> (e Gl sde o) i g baY) asll £ 58
50 = lhll (3) dss (109 13= S sdie a8 ) i 1 g¥) gl llall
P=R-C-L+S

=2x50-1.5x50-0+0=25SR

P=R-

C-L+S

31 ya 50 = 3| yidall 21l jall aae
(e 82= A1, Jsia e (P sic a8y a1 LAY asll & 5
50 = k) (4) o> (e 45 S sdall Q80 SEN & gl Cllal)

=2x50-1.5x50-0+0=25SR

A S PEPNSP S PR )

Day R.D.| Newsday R.D.| Demandl R |L S P
Newsday Demand

1 64 Fair 13 50 100 O 0 25

2 82 Poor 45 50 100 |0 0 25

3 26 Good 93 90 10020 |0 5

4 35 Good 80 90 10020 |0 5
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5 17 Good 04 50 100 |0 0 25

6 45 Fair 20 50 100 O 0 25
7 03 Good 88 90 100 20 O 5
8 72 Fair 03 40 80| O 2 7

9 83 Poor 78 60 100 5 0 20
10 69 Fair 03 40 80| O 2 7

b, 14.5 58 a sl (853 a 50 &Ll (g il 13) Lad el o pll Jass e () s saadl (5
e sl gl Jas e a5 Lie 53 33 )2 80 5 70 5 60 o) S5
¢ S ) sl Als

*  Time Unit is one hour

*

Sizeorder FUNCTION RN1,D7 ;Order
.10,6/.35,12/.65,18/.80,24/.92,30/.97,36/1.0,48

Transit TABLE M1,.015,.015,20 ‘Trans
Number TABLE  X1,100,100,20 ;No. p
Ptime VARIABLE .0028#P1+0.0334 ;Packi
Amount EQU 1000 Initi

Stock STORAGE 4000 ;Wareh

;400

*kkkk *hkkkkkkkkkkx

GENERATE (Exponential(1,0,0.25)) ;Order

*hkhkkhkhkhkhhhhkhkx *kkkk

ASSIGN 1,1,Sizeorder :Pl=or
TEST GE S$Stock,P1,Stockout  ;ls st
LEAVE  Stock,P1 ;Remov
QUEUE  Packing
SEIZE Machine :Get a
DEPART Packing
ADVANCE V$Ptime :Packi
RELEASE Machine ;Free
SAVEVALUE 1+,P1 JAccum
TABULATE Transit :Recor
TERMINATE

Stockout TERMINATE
GENERATE 0.75,0.08334,1 ;Xact
ENTER Stock,60 :Make

* inc

Stockad TERMINATE
GENERATE 8 ;Xact
TABULATE Number
SAVEVALUE 1,0
TERMINATE 1
GENERATE ,,,1,10 ;Initi
ENTER Stock,Amount ;Seti

TERMINATE
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arrives
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GPSS World Simulation Report - Manufa

Saturday, May 19, 2001 17:49:40

START TIME END TIME BLOCKS F
STORAGES
0.000 80.000 23
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
RETRY
1 GENERATE 325
0
2 ASSIGN 325
0
3 TEST 325
0
4 LEAVE 325
0
5 QUEUE 325
0
6 SEIZE 325
0
7 DEPART 325
0
8 ADVANCE 325
0
9 RELEASE 325
0
10 SAVEVALUE 325
0
11 TABULATE 325
0
12 TERMINATE 325
0
STOCKOUT 13 TERMINATE 0
0
14 GENERATE 105
0
15 ENTER 105
0
STOCKAD 16 TERMINATE 105
0
17 GENERATE 10
0
18 TABULATE 10
0
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ACILITIES
1 1

CURRENT COUNT



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 O 0 0 O

QUEUE MAX CONT.ENTRY ENTRY(0)AVE.CONT. AVE.TIME AVE.(-O)RETR PACKING

4 0 325 208 0.104 0.026 0.07 10
STORAGE CAP. REM. MIN. MAX. ENTRIES AVL. AVE.C. UTIL. RETRY DELAY
STOCK 40002928 0 1378 7300 11132.973 0283 0 0
TABLE MEAN STD.DEV. RANGE RETRY FR EQUENCY 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 8554
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 - 40 0.000

1 10.00
400.000 - 50 0.000
1 20.00
500.000 - 60 0.000
1 30.00
600.000 - 70 0.000
4 70.00
700.000 - 80 0.000
2 90.00
800.000 - 90 0.000
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
o =10/ ]
Locaton | i 8| o 4
Find Continug Halt Step
Facility Utilization  Delay Chain | Acquisitions | Awailshle | Awve. Time |  OwnerxMN  Retry Chain Fending Chain Interrugt Chain
[FJMACHINE 0.354 0 328 + 0.087 1] 1] 1] 1]
o =10]x]|
Lacstion | [ 8| aof _4|
Find Continue Halt Step
Queue Entity Current Content | Entry Count| Zero Entry Count| Maximum Content| Awerage Content| Average Time (+0) | Average Time (-0) | Retry Chain
[®IPACKING 1] 325 208 4 0.104 0.026 0.0 1]
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Locaton | K 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
C#h QUE QUEUE 0 3zh 1] 19 0
[ 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
o 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
B3 TAB TABULATE I 10 1] 3% I
1954 SAVEVALUE 0 10 1] 36 0
w0 TER 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 x|

Time

Time in System —
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Ave. daf (0 ga g, 0,120 ga Aaill sl 85 jlatiall bl sae o gia e
.Queue Entity Packing=3 » sl & Cont.

. Table Numbes (Jare Lo s de ) sall Lpad )ll Sl bl 1y 555 o

) s Il dain g0 s TRANSIT Jisaall & lbllall 4Gy i) a 558 o
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a1 Cran ) ) oy

Q\,}Luj\ &}A.}J ;LAA:}” fu.né
& 1421-1420 JsY) Juaill ileil) Liay)
(2 sSlaadl (3 h ) s 342 33kl

ile b ED (30

A0l ALiudy poe L“Qc sl

¥ Jged)

leale PAH GL:;\ Al cilallaiaall Ca e

(a) System state  (b) Entity  (c) Attributeqd) List (e) Event (f) Event list )(§ctivity (h)
Simulation clock.

Py k| g [ VOA |
A taxicab company operates one vehicle during tfg0 A.M. to 5:00 P.M. period. Currently,
consideration is being given to the addition ofegand 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 servicesdalows:

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 onelalyand.

b) UsingARENA simulate five individual days of operation of th&rent system and
the system with an additional taxicab. Comparewlesystems with respect to the
waiting times of the customers and any other measiivat might shed light on the
situation ( like vehicle utilization etc.)
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Loading

e

sandl) J& cliald ASia
bhia Jaay JUl JRA ) jUadl ddasa ) asie (e aadll Ja aadind ciliall 6 Ll
REIRN
Station
Scale
Weighing
—_—
Queue

Loader Queue

Cana y ) Aalill @ jarti Jueadll ang g (s y sl e aal g Cana y e Jead Aaald S
OO xy Alda 2 41 Bt O jaell Gl ddia ) e s N () e )58 S 0D
Al s e il Ada ) () 2 gad g ik ¢ i g ) jUadl) ddasa ) LGN & ot
SUaza ) adl) Adasa g (e 8 gall g Al (e g (sl GOl gl g il GOl gl ey ) o3

A Jglaall
reaill daa ) Jpaa -1
Loading Time Probability
5 0.3
10 0.5
15 0.2
O)s) 4e ) Jsas -2
Weighing Time Probability
12 0.7
16 0.3

Ll Uadl) ddasa ) 82 gad) g aladl) A ) Jgaa -3
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Travel Time Probability
40 0.4
60 0.3
80 0.2
100 0.1

AL & CE Y aren

- -

JS (& JUEEY) gy Ja gia g sl a5 il dda ) (e JS Aallad s o sllal)

s

Asald JST s 5 5 Ly @il JUasll St -]
Asald JSAls ) 100  GPSSHSaall el yu pUaill 72a3 -2
. ARENA 3Slaall zali 0 2 3 yadll ) S -3

: Caa Sl

(58 IS cladle 10) .Juadll e (e 4adle 30 Gy el dall -]
22001 )8 25 @8 sall & 1422 (las) 10 dall sl ae 50 AT -2
L2 0 oSOl de ) e padi Lo Laal) 48 5LEA -3
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Clleall Egay g slan) and

(23Sl 3 5k) Gy 342 32l
2 1423/1422 IV Jaaill gl sy

el 3 el

Al ALl asea  Jo

¥ Il
5 System State‘é.kﬂ\ aAY¥la K83 o Al dalaty) dl Hal I\A:\Jla d...aﬂ\ k_l'uA}i (\
Activities sUaill il 5 AttributeslilSll Clia 5 Entities <<l
Clapliadl b syl ad (3 Gfish (bl (2 ghias o s ad (1
Discrete-event Simulation Methoghaiiall CilasY! 5Slae 43 Hlay 3 sealiall Lo (o
Al S5 e

¢ A ) g
A GPSS 8 Jas Jlie slhac) aa Slals 7 il ({
1) GENERATE 2) ADVANCE3) ASSIGN 4) TERMINATE
5) TRANSFER 6) TEST
slac] a0 GPSSHSIaall 42l Leie JS e i 0S5 Storages Facility O 3Al L (<
PR

S ) gl

5:00 i 5 lalua 9:00 558l & 5ol 955l o LEY) Aas )l 5uali 350 Jais
Aalall cul€ 13 Lo Al 50 aey 8] 5 A 5 s Ailia) 8 4S50 Caalia Siy | jeac
o A AN (sal dranall UL Can 5yl 5l e callal) @l (b

Time between calls (Minutes) 15 20 25 30 35
Probability 0.14 0.22 0.43 0.17 0.04
(SIS (O W Joa o) deas JLaS) g 558
Service Time (Minutes) 5 15 25 35 45
Probability 0.12 0.35 0.43 0.06 0.04

Slia il 1) Lo o )8 HA3Y 4S80 Calia 2ol S a5 100 52al 4S50 olai Sla
Al sl AiLaY dala

GPSShSlall dal aladinly (I

ARENA 4y soaill Sl 42l aladiuds g (o
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T3 e L) e S Clalad) e (A M 5 par ey 0 e adali (2

J})&J\ 3)\.&) )M‘\.L:;J ‘ckbﬂ\é\:\hbd}mjw ;el.h.ﬂ\ Sy PN

Ml - el

Jpa ol (e ikl Clda
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Al ey ed pra sl (e sl Sl

(S Glaall JUREYI ey Ao i lias JS) Z30d jUanl i g ;o) Aol

dgia ) Lol die alail) Vs e A3 Hlall o3 (b rAladiall Claal) 5lSkae 43 )k (o

i glda elld Jla Chas Lgad Ehasy L;—m} ( Discreteti:éin el o Lﬁ‘) aliasia

N Al e 5 gl 5 Al 05 Al Ao 3 ie (i 31 oy 3] 2n) 5 iy

& ol (s

FEL N PR TN

()

(1) GENERATE A,B,C,D,E
Future Events Chain 4léiwd) ¢laaY) 48 i 4aca s Transaction J<bsis Create Js
A - Mean inter generation time.
B - Inter generation time half-range or Functiondfier.
C - Start delay time. Time increment for the fifsansaction.
D - Creation limit.
E - Priority level.

Example: GENERATE 0.1
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(2) ADVANCE A,B

Future Events Chain dliiuall &laa¥) daid e Transaction Jdalaie gy
A - The mean time increment.
B - The time half-range or, if a function, the ftina modifier.
Example: ADVANCE 101.6,50.3
(3) ASSIGN AB,C
Transaction Parameter Jalial ales Jaxy
A - Parameter number of the Active Transaction.
B - Value.
C - Function number.
Example: ASSIGN 2000,150.6
(4) TERMINATE A
sledy) alae (atil g Jalaie )
A - Termination Count decrement. Default is 0.
Example: TERMINATE 1
(5) TRANSFER A,B,C,D
KT i 1| g (g P RS PN
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,Funcl1,5
(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 i) Jae 5 arithmetic condition (Sbeall b il i)
O - Relational operator. Relationship of Operan Operand B for a successful test.
A - Test value.
B - Reference value.
C - Destination Block number.

Example: TEST G C1,70000

(<)

gl il 5 M GY) (e i g (5l ie Jadh aal 5 Jalatie e g (Aeasi) Facility
RELEASE 5 SEIZE (llal) axdtioy

‘Jla

GPSS BLOCKS
SEIZE  Facility
GPSS BLOCKS
RELEASE Facility
GPSS BLOCKS
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Jiiail s STORAGE »e ¥ 4w 4l daay 5 aal g Julaia (e SiS) e s (0 35%) Storage
LEAVE 5ENTER (ol addiog A3 paat dey ¢ K34l

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
0.12,5/0.47,15/0.9,25/0.96,35/1.0,45

callwait TABLE M1,10,10,20

*
GENERATE FN$calls
QUEUE cabq
SEIZE cab
DEPART cabq
ADVANCE FN$sertime
RELEASE cab
TABULATE callwait
TERMINATE 1

GPSS World Simulation Report - Untitl

Sunday, January 13, 2002 00:06:2

START TIME END TIME BLOCKS F
0.000 2455.000 8
NAME VALUE
CAB 10006.000
CABQ 10005.000
CALLS 10000.000
CALLWAIT 10004.000
SERTIME 10002.000
LABEL LOC BLOCK TYPE ENTRY COUNT
1 GENERATE 101
2 QUEUE 101
3 SEIZE 101
4 DEPART 100
5 ADVANCE 100
6 RELEASE 100
7 TABULATE 100
8 TERMINATE 100
FACILITY ENTRIES UTIL. AVE. TIME AVAIL.
CAB 101 0.827 20.099 1
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(A )l )

ed Model 1.1.1
2

ACILITIES STORAGES
1 0

CURRENT COUNT RETRY

[eNeololeoNol Neolo)
[eNeoNoNoNoNoNoNo)

OWNER PEND INTER RETRY DELAY
101 0 0 0O O



QUEUE MAX CONT. ENTRY ENTRY(0) AVE.CON
CABQ 3 1 101 60 0.261
TABLE MEAN STD.DEV. RANGE
CALLWAIT  26.650 13.410
-1

10000 - 2

20.000 - 3

30.000 - 4

40.000 - 5

50.000 - 6

60.000 - 7
CEC XN PRI M1 ASSEM CURRENT NEXT

101 0  2450.000 101 3 4

FEC XN PRI BDT
102 0 2475.000 102 0 1

ASSEM CURRENT NEXT

T. AVE.TIME AVE.(-0) RETRY
6.337 15.610 O

RETRY FREQUENCY CUM.%

0

0.000 7 7.00
0.000 27 34.00
0.000 39 73.00
0.000 13 86.00
0.000 9 95.00
0.000 3 98.00
0.000 2 100.00

PARAMETER VALUE

PARAMETER VALUE

r) O a3 Y Jpn e e le ille (25 9% 82.7 (o 8 band) &ilad of Lo

=10 |

CALLWAIT

Mean: 26.650

5.0.:13.410

40

10 200 300 a0 0" 60" 70" 8O

a0 100" 110" 120" 130" 140" 150" 160" 170" 180" UET]
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Taxi Cab Problem
100
Kl | | f
ARENA Simulation Result s
amb - License #9400000
Summary for Replication 1 o fl

Project: Taxi Cab Problem Run

Analyst: Mode

Replication ended at time  : 100.0

execution date : 1/12/2001

| revision date: 1/12/2001

TALLY VARIABLES
Identifier Average Half Width Minim um Maximum Observations
finish_Ta 25.750 (Insuf) 22.00 0 27.000 4

cab_R_Q Queue Time  1.0000 (Insuf) .0000
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DISCRETE-CHANGE VARIABLE

Identifier Average Half Width Minim um Maximum Final Value
#incab_R_Q .05000 (Insuf) .0000 0 1.0000 .00000
cab_R Busy .93000 (Insuf) .0000 0 1.0000 1.0000

cab_R Available 1.0000 (Insuf) 1.000

COUNTERS

Identifier Count

finish_C 4

Simulation run time: 0.00 minutes.

Simulation run complete.

0 1.0000 1.0000

Limit

Infinite

%93 5 bl Allad 5 4883 2575 JUAY) (g ) Jans sie o 2md g 8 (e

) el agd aall L3 288 s (5 A B s AS il aalia #liag 58 ;) )

; Model statements for module: Arrive 1

42% CREATE, 1:DISC( 0.14,15,0.36,2
3% STATION, calls;
51% TRACE, -1,"-Arrived to system
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0,0.79,25,0.96,30,1.0,35 );

at station calls\n":;



6%

27%

56$

29%

ASSIGN: Picture=Default;

DELAY: 0,
TRACE, -1,"-Transferred to st
ROUTE: 2,cab;

; Model statements for module: Server 1

0%

158%

121%

165%

82%

83%

192%

193%

95%

202%

STATION, cab;

TRACE, -1,"-Arrived to statio
DELAY: 0,
TRACE, -1,"-Waiting for resou

QUEUE, cab_R_Q:MARK(QueueTime
SEIZE, 1:
cab_R,1;
BRANCH, 1:
If,RTYP(cab_R).eq.2,19
If,RTYP(cab_R).eq.1,95
MOVE: cab_R,cab;
TALLY: cab_R_Q Queue Time,INT

DELAY: 0.0;

TRACE, -1,"-Delay for process

0.12,5,0.47,15,0.9,25,0.96,35,1.0,45 )\n";;

84%

166$

85%

149%

171%

893

DELAY: DISC( 0.12,5,0.47,15,0
TRACE, -1,"-Releasing resourc
RELEASE: cab_R,1;

DELAY: 0.;

TRACE, -1,"-Transferred to st

ROUTE: 0.,finish;

; Model statements for module: Depart 1

ation cab\n":;

n cab\n":;

rce cab_R\n";

)

33,Yes:

$,Yes;

(QueueTime),1;

ing time DISC(

.9,25,0.96,35,1.0,45 );

e\n":;

ation finish\n":;
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2%

233%

203%

225%

230%

240%

232%

STATION,

TRACE,

DELAY:

COUNT:

TALLY:

TRACE,

DISPOSE;

finish;

-1,"-Arrived to statio

0.,;

finish_C,1;

finish_Ta,Interval(Que

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

ueTime),1;
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SETS STORAGE 2

TRANSIT TABLE M1,100,100,20
GENERATE (Exponential(1,0,200))

AGAIN GATE SNF SETS,0CCUPIED
ENTER SETS
ADVANCE 180,60
LEAVE SETS
TABULATE TRANSIT
TERMINATE 1

OCCUPIED ADVANCE 300,60
TRANSFER ,AGAIN

Py | g [ VOR |

prdaall () LY deay (L 31 deadd Gy pud) s sll azdae 3 alla 5 S5 5 el Jany
(B8 10+ 6 S 05 Jaray LY A5 S0 5 daal pady A8 545 S (5
duzaiall dalall ) 53l 22 s 1) A e JSidead s S0 e eal dead | shady (L5
100 4033 il in Sla GPSSahaiuly il Jumiall Jalall U2, 4ild J stia 4]

A e dnuliall Glelaay) S gl s

S ) gl
Jass 55 30 100 4 abks a5 GPSSE JsY) Il sl 8 5Saa) zeali ) Jaal - (|
TRANSIT Jsaal)

o Y danliadl Lliasl aaal CLOSE s WRITE 5 OPENG! sall aladiudy (oo
EXCEL 4au) 52 J g2l
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SETS STORAGE 2 Y
2 s s da Aghany 5 () 330 & 55 00 SETS SN oy
TRANSIT TABLE  M1,100,100,20 Y

ML alaill & 5 sall a3 (5SS J g2 58 5 Jsan & 55 (e TRANSIT (AS oy
20 <ull) aae 5 100 Al dms g 100 oY) 238l Aolay 4l 2asy g cpalalatiall

GENERATE (Exponential(1,0,200)) Gl
Jsasll ale (e 3 die y Bas 5 200 Jamay (V) 20 558 e Cplalaiall Al 6 0 68
AGAIN GATE SNF  SETS,0CCUPIED )

Ala ib biee e ¢l o) ol 3iaty s il Jelaiall 5y ceans¥ Callal) 138
138 ol ¥ OCCUPIE Dl lall il Jalaiall Jaity () j3all (e 8as g i 5 a2
AGAIN = alze llal)

ENTER  SETS )

A gatia et UL 5 ¢ 3l 358 siall Culas o) aal Jail) Jelall lld G 18
aa) g cp Al Cilas g 23 (il

ADVANCE 180,60 el

Aexdll e ) Jiag

LEAVE  SETS &l

38 5le 0 yaall 8 A griall Clas 1) aad DN 138 Jray Lol Jalrciall dadd gl e
alasinl

TABULATE TRANSIT

TRANSIT s KAl Jsaadl ) Jadall Jalatiall g pall (e ) ddlialy W) 13s o 68
TERMINATE 1 all

an) 52 Slaal) dlae Gali) Ly 5 AUail (e Jadill Jalaiall #5540

OCCUPIED ADVANCE 300,60 el

Jiag s 8 gatia () 33l Cilas 5 gaen oS Alls 8 ol Jalaiall 4l J say (5301 LD 138
G A1 e pllailly 5 pall Al gladl sale ) J8 Y (1 )

TRANSFER ,AGAIN Ll

AGAIN = alxall Qlall (5 jhal g o pd e s

1A gl ke
(Ul (e o slhaall J81 ) ANl Janss) & geali )

GENERATE 5,5
TRANSFER BOTH,,BAKR
SEIZE AHMD
ADVANCE 10,6
RELEASE AHMD
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BAKR

KHLD

TERMINATE 1

TRANSFER BOTH, KHLD
SEIZE BAKRS
ADVANCE 10,6
RELEASE BAKRS
TERMINATE 1

SEIZE KHLDS
ADVANCE 10,6
RELEASE KHLDS
TERMINATE 1

GPSS World Simulation Report - OR342F
START TIME END TIME BLOCKS F
0.000 527.111 15

NAME VALUE

AHMD
BAKR
BAKRS
KHLD
KHLDS

LABEL

O wWNBE

BAKR

10001.000
7.000

10003.000
12.000

10004.000

LOC BLOCKTYPE ENTRY COUNT
GENERATE 100

TRANSFER 100

SEIZE 38

ADVANCE 38

RELEASE 38

TERMINATE 38

7 TRANSFER 62

8 SEIZE 33

9 ADVANCE 33
10 RELEASE 33
11 TERMINATE 33

KHLD

12 SEIZE 29

13 ADVANCE 29
14 RELEASE 29
15 TERMINATE 29

FACILITY  ENTRIES UTIL. AVE. TIME AVAIL. OWN

AHMD
BAKRS
KHLDS

38 0.742 10291 1 0
33 0.625 9.987 1 0
29 0.538 9.782 1 0

22223TEST.5.1
ACILITIES STORAGES

3

0

CURRENT COUNT RETRY

cNoNoNoNoNoNoNoloNoNoloNoNoNa)

PEND INTE

[coNoNoNoNololololololoNoNoNe)

R RETRY DELAY
0
0
0

A_JL”J\ ém‘ ( ,a&;.\.u.\." 'j

05029 4l 5 (5509 33 iy S5 952 38 4eady daal &8 (5525 100 (= -1
% 53.8 a5 % 62.5 JS-.'J; % 74.2 3a) adlad 22
'E.J;J 978 All;jj :\_\MJ 'E.J;J 999 )S:'j} ‘\_\.LAJ 'EJ;} 1029 JAAY M.JAM L)AJ LMJ.\A _3

SETS STORAGE 2

TRANSIT TABLE  M1,100,100,20
GENERATE  (Exponential(1,0,200))

AGAIN GATE SNF  SETS,0CCUPIED

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 World Simulation Report - Untitl

GPSS(e gl

ed Model 3.1.1

START TIME END TIME BLOCKS F ACILITIES 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 10 2 1011 0.880 0440 0 O
TABLE MEAN STD.DEV. RANGE RETRY FREQUENCY CUM.%
TRANSIT 297.446 218.612 0
100.000 - 20 0.000 43 43.00
200.000 - 30 0.000 29 72.00
300.000 - 40 0.000 0 72.00
400.000 - 50 0.000 12 84.00
500.000 - 60 0.000 9 93.00
600.000 - 70 0.000 1 94.00
700.000 - 80 0.000 2 96.00
800.000 - 90 0.000 1 97.00
900.000 - 100 0.000 0 97.00
1000.000 - 110 0.000 2 99.00
1100.000 - 120 0.000 1 100.00
EXCEL phaaiuly mill)
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
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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
128.09292
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
au i
0 e My sy T ey
o o o o o 2
o o & <
o o A N 8
Bin
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124.18656
131.94768
232.80108
443.54328
441.855
579.49092
1159.57632
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

669



bl guldat Jaa Bl

670



a1 Cran ) ) ay

Q\:\Luj\ &JA.}J cba;‘}!\ fu.ng
2 1421-1420 JsY) Jeadll Jleall L)
(2 sSlaadl (3 h ) s 342 33kl

ile b ED (30

A0l ALiudy [ L“Qc sl

¥ It

leale PAH GL:;\ Al cilallaiaall Ca e

(a) System state  (b) Entity  (c) Attributeqd) List (e) Event (f) Event list )(§ctivity (h)
Simulation clock.

Py | g [ VOA |
A taxicab company operates one vehicle during tfg0 A.M. to 5:00 P.M. period. Currently,
consideration is being given to the addition ofegand 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 servicesdalows:

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 onelalyand.

b) UsingARENA simulate five individual days of operation of th&rent system and
the system with an additional taxicab. Comparewlesystems with respect to the
waiting times of the customers and any other measilvat might shed light on the
situation ( like vehicle utilization etc.)
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Next event time <lal) e sadisal 3l (1) a3 483S0 gn o8 (7
Fixed increment time advancé:l&!! s advance

Py k| g [ VOA |
daSs 052 @) ¢ FIFO s alhas e JS (il e (el (e 58 4add S e
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A g adlls ) oS5 Lgayial slaall adadll (0 6090, il e Leaiai dad adadl) (10 59
ol Lgie i Al dleal) (e dallas Bale ) I 2 UiaS 428000 40%1 5 ¢ scrapped

hny (1Y) Alaall o 5 48 30 US T sl 3 s Baaa dalai delin

2 S Jsasll

Time For First Process
Frequency 0.05 | 0.13 | 0.16 | 0.22| 0.29] 0.15

Processtime (mins) | 10 14 21 32 38 45

54883 24 Lo siay anda a5 95 4l B AV Adaall (a5 (BB 1546 (3 yaind 4ulil) Aleall
SN & Y e ) (e AlaiSa dadad 1004 il Clilee  Sla 383 4 (5 jlma <3 )
Aun g8 yall adadll e g

3
OsShy Ay g Al Lo sl Ay ) 93 Axal e Aol g0 4n oSy Al axiie 535 (@)
oAl g guie Jiabigsan g 63 540 Ow sl el Gllall 33551000 (e
535 sall g Al (s (3 AN bl 5y (55 Dl e ) () 3325 1000 2 aagliasall
Gl &5 Al Jaxg (8 SS) 5l 32 5 800 52 52 sall 5 3l (IS 13 35 1000
54 Aplhll Jua gl lead time 2383 ey & sl al) dused allaty Jead 38 500 & gs¥)

O oAl ali (o lia IS 1Y Lad (3355 .52 200 32al 5 33l pUat (Sla aal 5 8 gl
.stockouts
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*%* * *%* * *kkkk * *%* *%* * *%* * *kkkk *kkkkkkkhkkkhkkk
Quality Control Program *

* Time units are in minutes *

*% *kk*k *kk*k *% *% *kk*k *kkkk *kkkkkkkkkkkkk
RMULT 93211

* Definitions

Transit TABLE M1,100,100,20 :Tran sit Time

Process FUNCTION RN1,D7
0,0/.05,10/.18,14/.34,21/.56,32/.85,38/1.0,45

*% *kk*k *kk*k *% *% *kk*k *kkk*k *kkkkkkkkkkkkk
GENERATE (Exponential(1,0,30))
ASSIGN 1,FN$Process ;Proc ess time in P1
Stagel  SEIZE Machinel
ADVANCE P1 ;Proc ess 1l
RELEASE Machinel
ADVANCE 2 ;Insp ection
TRANSFER .200,,Reworkl ;20% Need rework
*%* * *%* * *kkkk * *%* *%* * *% * *kkkk *kkkkkkkhkkkhkkk
Stage2  SEIZE Machine2
ADVANCE 15,6 ;Proc ess 2
RELEASE Machine2
ADVANCE 2 ;Insp ection
TRANSFER .150,,Rework?2 ;15% Need rework
*% *kk*k *kk*k *% *% *kk*k *kkk*k *kkkkkkkkkkkkk
Stage3  SEIZE Machine3
ADVANCE  (Normal(1,24,4)) ;Proc ess 3
RELEASE Machine3
ADVANCE 2 ;Insp ection 3
TRANSFER .050,,Rework3 :5% n eed rework
TABULATE Transit :Reco rd transit time
TERMINATE 1
*% *kk*k *kk*k *% *% *kk*k *kkk*k *kkkkkkkkkkkkk
Reworkl TRANSFER .400,,Stagel
TERMINATE
Rework2 TRANSFER .400,,Stage2
TERMINATE
Rework3 TRANSFER .400,,Stage3
TERMINATE

(Aeddinal) 400 gudial) Sac V) Aoty Calias i) daadla) () Jlseall 4la)

*% *kkk *kkk *% *% *kkk *kkkk Fkkkkkkkkhkhkhkkkk

*
* Periodic Review Inventory Model
*
*

Time units are in days

*% *kkk *kkk *% *% *kkk *kkkk F*kkkkkkkkhkhkhkkkk

* Definitions of non block entities
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RMULT 39941
Stock STORAGE 10000 :Warehouse
Stock TABLE  S$Stock,100,100,20 ;Table for

Orderqgty VARIABLE Target-S$Stock ;Order qua

Demand VARIABLE RN1@24+40 ;Daily dem
Target EQU 1000 ;Initial s
Reorder EQU 800 ;Reorder p
* The reorder process
GENERATE 5,,,,1 :Review xa
TESTL S$Stock,Reorder,Skip ;Is stock
ASSIGN  2,V$Orderqty ;Parameter
Custwait ADVANCE 5 ;Lead time
ENTER Stock,P2 ;Stock inc
Skip TERMINATE ;Ordering
* The daily demand decrements quantity on hand
GENERATE 1 ;Daily dem
ASSIGN  1,v$Demand :Parameter
demand
TABULATE Stock :Record da
TEST GE S$Stock,P1,Stockout ;Can order
LEAVE Stock,P1 :Remove de
TERMINATE 1 ;Daily tim
Stockout TERMINATE 1 ;Daily tim
* |Initialize the inventory
GENERATE ,,,1,10 ;Set initi
ENTER Stock,Target :Set init
TERMINATE ;Xactis t
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Al ALY e sl
:J ¥ Jlsud)
e Banl 5l B3 jal) 55k @idlee o Leand DAl e 230 Lags 2 ja gl (5 ik
B el A imal 15 o) Al 3 5 3 ) U 2 s Loy Dy 1,50
O 1388 5 2l j)a 10 (e O5SE p g (A SN e g 88 D) jall Baal ol By alldlla 20
ellia 2 0 Ll 3 a e L sn a &)L 51 70 5160 ) 50 L) (s ik i) all &l
VLAl 5 " as " LY A M s JLAD ALY e g )l A0

g 55 a3l al) e Qllall 368 (Cpeddl bl o0 1 8)) M5l e 0.35,0.45,0.20

Ml ganlly any o s
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 el Biny in Lag 30 jall wil L iy Al 25 sall (e JiaY) aaal) apast o sl

a5 3353 80,70,60,5Qukd) (sl 13) Lag o sllaall alay¥ Lsw ol 10 (Sls
‘Aavall e CLUS“ e +adaa Sl

P=R-C-L+S

red sl s

P = Profit (zL_Y))

R = Revenue from sales (<)) ! i)

C = Cost of newspapers (2 _all 44K5)

L = Lost profit from excess demand(sll (8l axe (1a 33 538l #L ;Y1)

S = salvage from sale of scrap papéfgsiall 3| all au (e aa il &liall)

676



S g

s and 8 Cle Ll Lad dudd ) Cilelu delivay g yiSH) 4S 53 (A aoiall aud a4
e e el Leallay (1) LSl (m jall s Sals e (8 Akt A Ao 5 Sl IS5,

Al Adlall  Jaxy allal)
Order Size | 6 12 18 24 30 36 48
Frequency | 0.10 | 0.25| 0.30 0.15 0.12 0.05 0.03

4L 120 b JSI Al ey Ll @ 550 4880 15 cldlall J sam g (o g 3 Jone s
o8 A l) e L) ity il and allall 3 Lond 4ad el US55 10 ) ALY
AL8y 455 85as 5 60 s Gl sena

A e haal) at SVAS 30 LLES (ge o 10 (Sl GPS Sty
aill and 85 i) Ll aae Jaw gia -7

a5t S e 5 all A 1 e L) 208 -8
Lkl transit timesasy) wd Y1 a5 -9
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2 1422/1421 S Jeadll Sledll jiadl Alaiae cilila)

(2 Al ) S 342 30k
:d oY) el 4|
1 0AY) sl g il (1) dsaa s

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
raall LAY ol Gl (2) Jsaa 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

s Y LAY ol Qllll (3) Jas oS
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 (5oL sl Gl (4) Jsas (psS
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
(C =75 SR w75 aus 5u s 50 = 5)jidall i all axe
oY 64= AL ds> (e Gl sde o) i g baY) asll £ 58
50 = lhll (3) dss (109 13= S sdie a8 ) i 1 g¥) gl llall
P=R-C-L+S

=2x50-1.5x50-0+0=25SR

P=R-

C-L+S

31 ya 50 = 3| yidall 21l jall aae
(e 82= A1, Jsia e (S sic a8y a1 LAY sl & 5
50 = k) (4) o> (e 45 S sdall Q80 SEN & gl Cllal)

=2x50-1.5x50-0+0=25SR

A S PENSP S PR )

Day R.D.| Newsday R.D.| Demandl R |L S P
Newsday Demand

1 64 Fair 13 50 100 O 0 25

2 82 Poor 45 50 100 |0 0 25

3 26 Good 93 90 10020 |0 5

4 35 Good 80 90 10020 |0 5
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5 17 Good 04 50 100 |0 0 25

6 45 Fair 20 50 100 O 0 25
7 03 Good 88 90 100 20 O 5
8 72 Fair 03 40 80| O 2 7

9 83 Poor 78 60 100 5 0 20
10 69 Fair 03 40 80| O 2 7

b, 14.5 58 a5l (853 a 50 &Ll (g il 13) Ladh el e pll Jass e () s saadl (5
g sl gl Jas e a5 Le 53 33 )2 80 5 70 5 60 Bolad) ) S5
¢ S ) sl Als

*  Time Unit is one hour

*

Sizeorder FUNCTION RN1,D7 ;Order
.10,6/.35,12/.65,18/.80,24/.92,30/.97,36/1.0,48

Transit TABLE M1,.015,.015,20 ‘Trans
Number TABLE  X1,100,100,20 ;No. p
Ptime VARIABLE .0028#P1+0.0334 ;Packi
Amount EQU 1000 Initi

Stock STORAGE 4000 ;Wareh

;400

*kkkk *hkkkkkkkkkkx

GENERATE (Exponential(1,0,0.25)) ;Order

*hkhkkhkhkhkhhhhkhkx *kkkk

ASSIGN 1,1,Sizeorder :Pl=or
TEST GE S$Stock,P1,Stockout  ;ls st
LEAVE  Stock,P1 ;Remov
QUEUE  Packing
SEIZE Machine :Get a
DEPART Packing
ADVANCE V$Ptime :Packi
RELEASE Machine ;Free
SAVEVALUE 1+,P1 JAccum
TABULATE Transit :Recor
TERMINATE

Stockout TERMINATE
GENERATE 0.75,0.08334,1 ;Xact
ENTER Stock,60 :Make

* inc

Stockad TERMINATE
GENERATE 8 ;Xact
TABULATE Number
SAVEVALUE 1,0
TERMINATE 1
GENERATE ,,,1,10 ;Initi
ENTER Stock,Amount ;Seti

TERMINATE

680
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acked each day
ng time

al stock amount
ouse holds

0 units
*kkkkkhkkkkhkkkhkkkhkkhk
arrives
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e P1 from stock
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ng time
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ulate no. packed
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every 40+/-5 mins

60, Stock
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every day
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GPSS World Simulation Report - Manufa

Saturday, May 19, 2001 17:49:40

START TIME END TIME BLOCKS F
STORAGES
0.000 80.000 23
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
RETRY
1 GENERATE 325
0
2 ASSIGN 325
0
3 TEST 325
0
4 LEAVE 325
0
5 QUEUE 325
0
6 SEIZE 325
0
7 DEPART 325
0
8 ADVANCE 325
0
9 RELEASE 325
0
10 SAVEVALUE 325
0
11 TABULATE 325
0
12 TERMINATE 325
0
STOCKOUT 13 TERMINATE 0
0
14 GENERATE 105
0
15 ENTER 105
0
STOCKAD 16 TERMINATE 105
0
17 GENERATE 10
0
18 TABULATE 10
0
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ct.1.1
ACILITIES
1 1

CURRENT COUNT



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 O 0 0 O

QUEUE MAX CONT.ENTRY ENTRY(0)AVE.CONT. AVE.TIME AVE.(-O)RETR PACKING

4 0 325 208 0.104 0.026 0.07 10
STORAGE CAP. REM. MIN. MAX. ENTRIES AVL. AVE.C. UTIL. RETRY DELAY
STOCK 40002928 0 1378 7300 11132.973 0283 0 0
TABLE MEAN STD.DEV. RANGE RETRY FR EQUENCY 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 8554
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 - 40 0.000

1 10.00
400.000 - 50 0.000
1 20.00
500.000 - 60 0.000
1 30.00
600.000 - 70 0.000
4 70.00
700.000 - 80 0.000
2 90.00
800.000 - 90 0.000
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
o =10/ ]
Locaton | i 8| o 4
Find Continug Halt Step
Facility Utilization  Delay Chain | Acquisitions | Awailshle | Awve. Time |  OwnerxMN  Retry Chain Fending Chain Interrugt Chain
[FJMACHINE 0.354 0 328 + 0.087 1] 1] 1] 1]
o =10]x]|
Lacstion | [ 8| aof _4|
Find Continue Halt Step
Queue Entity Current Content | Entry Count| Zero Entry Count| Maximum Content| Awerage Content| Average Time (+0) | Average Time (-0) | Retry Chain
[®IPACKING 1] 325 208 4 0.104 0.026 0.0 1]
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& o x|

Locaton | K 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
C#h QUE QUEUE 0 3zh 1] 19 0
[ 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
o 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
B3 TAB TABULATE I 10 1] 3% I
1954 SAVEVALUE 0 10 1] 36 0
w0 TER 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 x|

Time

Time in System —
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Ave. daf (10 ga g, 0.1208 ga Laill sl 85 Hlatiall bl dae Janigia e
.Queue Entity Packing=3 » sl & Cont.

. Table Numbes (dare Lo s de jsall el )l Sl bl 2y 555 o

) s Il dain g0 s TRANSIT Jisaall & lbllall 4Gy i) a 558 o
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a1} a5l Al avs

Loading

e

sandl) J& cliald ASia
bhia Jaay JUl JRA ) jUadl Adasa ) asie (e aadll Ja aadins ciliall 6 Ll
REIRN
Station
Scale
Weighing
—_—
Queue

Loader Queue

Cana y ) Aalill @ jarti Jueadll ang g (s y sl e aal g Cana y e Jead Aaald S
OO x Alda 2 41 Bt O Jaell Gl Adia )) e s N () e85 S s
Al 3 e ol Ada ) (I 2 gad g ik ¢ i g ) jUadl) ddasa ) AaLE) & ot
SUaza ) adll Adasa g (e 8 gall g Al (e g (sl GOl gl g il GOl gl ey ) o3

A Jglaall
dreaill daa ) Jpaa -1
Loading Time Probability
5 0.3
10 0.5
15 0.2
08l 4 Jsas -2
Weighing Time Probability
12 0.7
16 0.3

Ll Uadl) ddasa ) 82 gad) g aladl) A ) Jgaa -3
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Travel Time Probability
40 0.4
60 0.3
80 0.2
100 0.1

AL & CE Y aren

- -

JS (& JUEEY) gy Ja gia g sl a5 il dda ) (e JS Aallad s o llal)

s

Asald JS s 5 5 A L @il Bl S 4
Asald JSAls 5 100  GPSSHSIaall zali yu plaill 72a3 -5
. ARENA 3Slaall zali jn 2 5 jadll ) S -6

: Caa Sl

(58 IS cledte 10) . Jeadll Jue (e dadle 30@;;@@;.4.5\@1 -4
22001 8 25 (88 sall a 1422 sy 10 dall bl 2o 0 JAT 5
L2 08 oSl de 3 3 e et e Leal) 48 5L -6
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a1l Cpaa ) b s
Clleall Egay g slan) and

(2 38l 3 5h) Gy 342 32l
2 1423/1422 JsY) Jaaill gl sy

el 3 el

Al ALl asea  Jo

:Jg¥) J) gl
5 System State‘é.kﬂ\ aAY¥la K83 & Al aadaly dl Al I\A:\Jla d...aﬂ\ k_l'uA}i (c_z
Activities sUaill il 5 AttributeslilSll Clia 5 Entities <<l
Slidiednbis s ad (3 Rk B2 pas Ge a1
Discrete-event Simulation Methoghaiiall CilasY! 5Slae 43 Hlay 3 sualiall Lo (o
Al S5 e

¢ A ) g
A GPSS 8 Jas Jlie slhac) aa Slals 7 il ({
1) GENERATE 2) ADVANCE3) ASSIGN 4) TERMINATE
5) TRANSFER 6) TEST
slac] a0 GPSSHSIaall 42l Leie JS e i 0S5 Storages Facility O 3Al L (<
PR

S ) gl

5:00 i 5 lalua 9:00 558l & 5ol 955l o LEY) Aas )l 5uali 350 Jais
Aalall Cul€ 13 Lo Al 50 amy S5 A 5 s Ailia) 8 4S50 Caalia Siy | jeac
o A AN (sal dranall UL Can 5yl )l e callal) @l (s

Time between calls (Minutes) 15 20 25 30 35
Probability 0.14 0.22 0.43 0.17 0.04
(SIS (O W Joa o) deas JLaS) g 558
Service Time (Minutes) 5 15 25 35 45
Probability 0.12 0.35 0.43 0.06 0.04

Slia S 13 Lag o) 8 HATY A8 il Calia ae s (S o g2 100 b2l 4 ) ol Sl
Al 3l ALY dals

GPSSsSlaall 4al aladinly (&

ARENA 4y soaill 3Saall 42l aladiuds g (&
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& 1423/1422 IV Juaill i) SLaad dad sai Al
(2 88laa (3 yka) Cany 342 2Ll

) Jlpudl )

e adad Ala Hle JSid iaill Axgda g el () haill G g tptias e aud (5
(e il e J gl lgaand ol g U] oty canny Lay el

&) Aadad maad olei] Adaal (z LY Jadl dalad J g g Adaa] sallail) ca¥la

tiaﬁ\ -l

(&) (3 3) Addll (ga ) e pra ) (e sl i

() dadadll Ut ey o g dadad (S) HUaisy) cld ol - alladl) ddads

T3 0e L) L S Clalad) auas (A Ml 5 par ey (i e olalES (6

J})&J\ 3)\.&) )M‘\.L:;J ‘ckbﬂ\é\:\hbd}mjw ;el.h.ﬂ\ S|P

M) - el

Jpa ol (e ikl Clda

Al sl e i 13 ) adalall die 3 laiiall coldlall sae Uil Al

(sl U5 LY e Jai 5l 3 i) 8 die jai L)y sildall

il a3 sall s ) sl b e o) Gl g (8 bl 2 iilsss (55 she i (7
- lall

GM\ elgti) Adaal cbaall J goa g adaal ;e\.lém ZYB (8

Cmbiaal) ctlsl)

Al ey ed pra sl (e sl Sl

(S Glaall JUREYI ey Ao i lias JS) Z30d jUanl g+ ol ol

dgie ) Lol die alail) U e A3 Hlall o3 (b rAladiall Claal) ISk 43 )k (o

i glda elld Jla Chas Lgad Ehasy L;—m} ( Discretetiaﬁin el o Lﬁ‘) Aliasia

) DAl e 5 gl 5 Al 05 Ao Ao 3 ie (5 31 s 3] 2n) 5 iy

& ol (i

(A ) 3ll Al

()

(1) GENERATE A,B,C,D,E

(!

Future Events Chain 4léiwd) ¢laaY) 48 i 4aca s Transaction J<bsis Create Js

A - Mean inter generation time.

B - Inter generation time half-range or Functiondfier.

C - Start delay time. Time increment for the fifsansaction.
D - Creation limit.

E - Priority level.

Example: GENERATE 0.1
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(2) ADVANCE A,B

Future Events Chain dliiuall &laa¥) daid e Transaction Jdalaie gy
A - The mean time increment.
B - The time half-range or, if a function, the ftinoa modifier.
Example: ADVANCE 101.6,50.3
(3) ASSIGN AB,C
Transaction Parameter Jalial ales Jaxy
A - Parameter number of the Active Transaction.
B - Value.
C - Function number.
Example: ASSIGN 2000,150.6
(4) TERMINATE A
el alae (adil g Jalaie )
A - Termination Count decrement. Default is 0.
Example: TERMINATE 1
(5) TRANSFER A,B,C,D
KT i 1| g (g P RS PN
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,Funcl1,5
(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 i) Jae 5 arithmetic condition (Sbeall b il i)
O - Relational operator. Relationship of Operan Operand B for a successful test.
A - Test value.
B - Reference value.
C - Destination Block number.

Example: TEST G C1,70000

(<)

gl il 5 M GY) (e i g (5l ie Jath aal 5 Jalatie e g (Aeasi) Facility
RELEASE 5 SEIZE () axdtioy

‘Jla

GPSS BLOCKS
SEIZE  Facility
GPSS BLOCKS
RELEASE Facility
GPSS BLOCKS
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Jiiail s STORAGE »e ¥ 4w 4l daay 5 aal g Julaia (e SiS) e s (0 35%) Storage
LEAVE 5 ENTER (Al addiog 3w paat dey ¢ K34l

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
0.12,5/0.47,15/0.9,25/0.96,35/1.0,45

callwait TABLE M1,10,10,20

*
GENERATE FN$calls
QUEUE cabq
SEIZE cab
DEPART cabq
ADVANCE FN$sertime
RELEASE cab
TABULATE callwait
TERMINATE 1

GPSS World Simulation Report - Untitl

Sunday, January 13, 2002 00:06:2

START TIME END TIME BLOCKS F
0.000 2455.000 8
NAME VALUE
CAB 10006.000
CABQ 10005.000
CALLS 10000.000
CALLWAIT 10004.000
SERTIME 10002.000
LABEL LOC BLOCK TYPE ENTRY COUNT
1 GENERATE 101
2 QUEUE 101
3 SEIZE 101
4 DEPART 100
5 ADVANCE 100
6 RELEASE 100
7 TABULATE 100
8 TERMINATE 100
FACILITY ENTRIES UTIL. AVE. TIME AVAIL.
CAB 101 0.827 20.099 1
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(A )l )

ed Model 1.1.1
2

ACILITIES STORAGES
1 0

CURRENT COUNT RETRY

[eNeololeoNol Neolo)
[eNeoNoNoNoNoNoNo)

OWNER PEND INTER RETRY DELAY
101 0 0 0O O



QUEUE MAX CONT. ENTRY ENTRY(0) AVE.CON
CABQ 3 1 101 60 0.261
TABLE MEAN STD.DEV. RANGE
CALLWAIT  26.650 13.410
-1

10000 - 2

20.000 - 3

30.000 - 4

40.000 - 5

50.000 - 6

60.000 - 7
CEC XN PRI M1 ASSEM CURRENT NEXT

101 0  2450.000 101 3 4

FEC XN PRI BDT
102 0 2475.000 102 0 1

ASSEM CURRENT NEXT

T. AVE.TIME AVE.(-0) RETRY
6.337 15.610 O

RETRY FREQUENCY CUM.%

0

0.000 7 7.00
0.000 27 34.00
0.000 39 73.00
0.000 13 86.00
0.000 9 95.00
0.000 3 98.00
0.000 2 100.00

PARAMETER VALUE

PARAMETER VALUE

r) O 2 Y Jpn e Lele iille (25 9% 82.7 (o 8 bnd) &ilad of Lo

=10 |

CALLWAIT

Mean: 26.650

5.0.:13.410

40

10 200 300 a0 0" 60" 70" 8O

a0 100" 110" 120" 130" 140" 150" 160" 170" 180" UET]
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[rrive] {Dopart]
e
cah
[ |
]
Taxi Cab Problem
100
Kl | | f
ARENA Simulation Result s
amb - License #9400000
Summary for Replication 1 o fl

Project: Taxi Cab Problem Run

Analyst: Mode

Replication ended at time  : 100.0

execution date : 1/12/2001

| revision date: 1/12/2001

TALLY VARIABLES
Identifier Average Half Width Minim um Maximum Observations
finish_Ta 25.750 (Insuf) 22.00 0 27.000 4

cab_R_Q Queue Time  1.0000 (Insuf) .0000
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DISCRETE-CHANGE VARIABLE

Identifier Average Half Width Minim um Maximum Final Value
#incab_R_Q .05000 (Insuf) .0000 0 1.0000 .00000
cab_R Busy .93000 (Insuf) .0000 0 1.0000 1.0000

cab_R Available 1.0000 (Insuf) 1.000

COUNTERS

Identifier Count

finish_C 4

Simulation run time: 0.00 minutes.

Simulation run complete.

0 1.0000 1.0000

Limit

Infinite

%93 5 bl Allad 5 4883 2575 JUAY) (g ) Jans sie o 2md g 8 (e

sl el agd Gl L3 288 s (5 A Bl AS il aalia #liag 38 ;) )

; Model statements for module: Arrive 1

42% CREATE, 1:DISC( 0.14,15,0.36,2
3% STATION, calls;
51% TRACE, -1,"-Arrived to system

695
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0,0.79,25,0.96,30,1.0,35 );

at station calls\n":;



6%

27%

56$

29%

ASSIGN: Picture=Default;

DELAY: 0,
TRACE, -1,"-Transferred to st
ROUTE: 2,cab;

; Model statements for module: Server 1

0%

158%

121%

165%

82%

83%

192%

193%

95%

202%

STATION, cab;

TRACE, -1,"-Arrived to statio
DELAY: 0,
TRACE, -1,"-Waiting for resou

QUEUE, cab_R_Q:MARK(QueueTime
SEIZE, 1:
cab_R,1;
BRANCH, 1:
If,RTYP(cab_R).eq.2,19
If,RTYP(cab_R).eq.1,95
MOVE: cab_R,cab;
TALLY: cab_R_Q Queue Time,INT

DELAY: 0.0;

TRACE, -1,"-Delay for process

0.12,5,0.47,15,0.9,25,0.96,35,1.0,45 )\n";;

84%

166$

85%

149%

171%

893

DELAY: DISC(0.12,5,0.47,15,0
TRACE, -1,"-Releasing resourc
RELEASE: cab_R,1;

DELAY: 0.;

TRACE, -1,"-Transferred to st

ROUTE: 0.,finish;

; Model statements for module: Depart 1

ation cab\n":;

n cab\n":;

rce cab_R\n";

)

33,Yes:

$,Yes;

(QueueTime),1;

ing time DISC(

.9,25,0.96,35,1.0,45 );

e\n":;

ation finish\n":;

696



2%

233%

203%

225%

230%

240%

232%

STATION,

TRACE,

DELAY:

COUNT:

TALLY:

TRACE,

DISPOSE;

finish;

-1,"-Arrived to statio

0.,;

finish_C,1;

finish_Ta,Interval(Que

-1,"-Disposing entity\
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n finish\n":;
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allarll sygagg elaadl aus

aglell &412
sz allall Zealy

4 1423/1422 ivall Juadll Jlac) jlia)
(13\5@\@)1:.)&;4241 palal

iclu 2 (el

A ALl asea  Jo

dg¥) Jigud
1 5aall ary Al aal Sy Y A88aL il 30 J gea sl e a3 @58
Time Between Arrivals Probability
(Minutes)
1 0.23
2 0.37
3 0.28
4 0.12

A&l s el (A 3al sall e 33U (5SS % 0S ()
L G S 7z 0% G S5 dpay Gmle 43a ) 1000 2 531 Excel padiv) (7)

2 AU ) gl

A A0 sdiad) 2D (&
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 A ) aT (618 e i) Lk

He: R~U[0,]]
Hy: R~U[0]

. =0.05 3
e dpa dll LEAY Kolmogorov-Smirnove s e — <35 g2 gal 58 JLA) addin) (o
A sl A8 Y1 i< )
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
Dy os15=0.338 O Wle . @ =0.05 33 [0,1] 58ll e alaiia a5 5 Led
b (Sl LS elibla) 3 Excel padin
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NN NP ENg P e
& 1423/1422 isall donill Jlae JL58Y Alsins cia)

(138l 3,k ) dany 247 sald
:Jg¥) Jpeall Al
el @) sl (e Alas J52a o 5S8

Time Between Probability Cumulativel 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
Uiss) 50 232) J g5 (mbe A1 2 g5 (1)
Customer Random Number Time Between
Number Arrivals (Minutes)

1 0.625855 3

2 0.556581 2

3 0.945541 4

4 0.952997 4

5 0.420310 2

6 0.936866 4

7 0.107296 1

8 0.114627 1

9 0.740750 3

10 0.187467 1

11 0.755018 3

12 0.107803 1

13 0.778554 3

14 0.866096 3

15 0.504978 2

16 0.272018 2

17 0.040550 1

18 0.545166 2

19 0.880144 3

20 0.653542 3

21 0.950950 4

22 0.007961 1

23 0.059577 1

24 0.212337 1

25 0.959134 4

26 0.958470 4

27 0.493049 3

28 0.714507 3

29 0.247049 2

30 0.463654 2

31 0.224657 1

32 0.279055 2

33 0.629967 3
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34 0.846872 3
35 0.269160 2
36 0.047683 1
37 0.744348 3
38 0.251238 2
39 0.884811 3
40 0.946383 4
41 0.116568 1
42 0.591652 2
43 0.086417 1
44 0.007588 1
45 0.206254 1
46 0.114240 1
47 0.242383 2
48 0.221609 1
49 0.017977 1
50 0.281981 2
AGL) 3 al) 3 5al sall e 33U (5l S3 = 520 (5S5 (9)
Time Between Arrivals Frequency Relative Frequency
(Minutes)
1 17 0.34
2 13 0.26
3 13 0.26
4 7 0.14
Sl JSal Al
15 —
%)
GC) 10 —
-]
3
Lo
0
\ \ \ \
1 2 3 4

Time Between Arrivals (Minutes)
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LGS g e (S5 A s e 40a 31 1000 253 Excel phin(2)
Excel (s dada & Jull Jao)

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 /0.88 4 =VLOOKUP(RAND(),5A%2:5B$5,2)
il e Joanis
A B ¢ ] D [ E T 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
|23 1 0
24 4 1 2 3 4 More
E 3 Time Between Arrivals {Minutes)
|26 1
() gl A
80 diad) alae DU

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

Hy:
H,:

R~U [0,1]
R ~U [0,1]

) A Al 385 g

'EJEJS@@&J\@\}&’J\JUQWJJQ Jasd 540 slude &l 38 10 ) [Ql]'&Jﬁ\euﬁi

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 4 s Ala s 11.33 (oA 4 gunall a5 (1S dad

Aadll (e ST 25169 & 9 4a a3y 0 =0.05 e A saall a5 (518 Ao
A suanal)

A ball A 8l b Y ) Al

Excel plaaiuly Jal)

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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JLEaY Kolmogorov-Smirnoves s e — g s sal 58 HLA) 203000 o (@2
A sdiall ald 51 IS 1)) Lo dza gl
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

10,155 e platia 53 1]
Lac L 2ac Y s 3 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

+ |

D" = x| 1Ry

_ i-1

D ‘E?@‘{R(i)‘w}

L;JL“J\S

" T RO | IN | (-1/N | [INFRG) [RO-IGCDN]
1 0.09 0.066 0 -0.069 +0.136
2 | 0136 | 0.133| 0.066 | -0.379 | +0.446
3 | 0154 | 0.199| 0133 | -0.644 | +0.711
4 0.239 | 0.266| 0.199 -0.414 +0.481
5 | 0245 0333| 0266 | +018 | -0.1127
6 | 0276 | 0.399| 0333 | +016 | -0.0943
7 | 0304 | 0.466| 0399 | -0.421 | +0.488
8 | 0513 0533| 0466 | +0.44 | -0.3767
o | 0531 |0599| 0533 | -0.03L | +0.098
10 | 0.631 | 0.666| 0.599 | +0.42 | -0.355
11 | 0681 | 0.733| 0.666 | +0.34 | -0.2727
12 | 0715 | 0.799| 0.733 | +027 | -0.2023
13 | 0.844 | 0.866| 0.799 | +0.15 | -0.085
14 | 083 | 0.933| 0.866 | +0.65 | -0.5907
15 | 0.888 | 0.999| 0.933 | +0.12 | -0.0533
D" =0.657

D™ =0.711

D=0.711

Do.05,15 = 0-338 Ol s Jglasdl e

Al o i) 53 Ll ) il (0 S 2 sl il ) ey 2
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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 =B2/15 =(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 =B9M15 =(B9-1)/156 =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 =B13/5 =(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

704

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 04 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
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IAT
48 33 28 38 04 01 0.2 O. 0 6.0 20
165 14 25 40 143 16 50 2 9 119 15
71 02 31 03 64 24 32 1. 4 116 5.1
85 15 41 96 100 2.7 35 3. 2 92 26
55 108 48 6.1 00 16 0.1 15. 5 3.8 8.7
:dadd Al
ST
5.5 5.4 2.8 2.7 5.6 7.1 4.0 5.0 3.3 4.1 4.5 1.2
3.4 5.3 5.2 6.8 6.2 8.1 4.8 5.8 6.8 4.9 6.5 6.8
7.7 4.6 51 5.3 .2 4.6 3.2 5.6 2.6 7.5 4.1 5.3
7.0 5.4 4.6 6.0 4.3 5.0 4.4 6.7 9.9 3.7 4.4 5.5

3.6 59
Aaadl) dia 3y Jgeasl) G Lo A3l (g IS (Al e pail) il Ala sl -1

A Gyl LTI a5 s s

AN )
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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 Utilizatior= 0.7
H,: Server Utilizatiorz 0.7

S gl
llaa) S A4l X ) gdie i

f(x) = 2x, 0sx<1
- 0, otherwise

(o) gl el 138 (e 32alie 50 A5 -]
Lle . =0.05 3 K-S Testlia) alaiuly @il sl 34l giall claaliall ol -2
Dy 00s =1.36/VN b
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s sl gan Il L gy

ayldarll gygayg elaa Il oy

polell &12

S ga 2lall dealy

2 1423/1422 vl Jeaill il jiad dlaing cilis)
(13\5@\@}.)&;}241 palal

1Y) Jgml Al

1

A B] ¢ | D 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)= [)]
2| 48 55 0 1.2 0 2 400%  0.04 0.04 1.2 1 200% 0.2 0.02 MAX(IAT)= 165
3| 3354 165 207 1.65 11 26.00% 022 026 207 0 2.00% 0 0.02 MINGST)= 1.2
4| 28 28 3.3 294 3.3 11 48.00%  0.22 048 294 3 8.00%  0.06 0.08 MAX(ST)= 9.9
5| 38 27 495 381 4.95 7 62.00%  0.14 062  3.81 5 18.00% 0.1 0.18
6| 04 58 66 468 6.6 6 74.00% 0.2 074  4.68 11 40.00%  0.22 04
7 01 74 825 555 8.25 2 78.00%  0.04 078 556 13 66.00% 0.8 0.66
8| 02 4 99 642 9.9 4 86.00%  0.08 086 642 6 78.00% 0.2 0.78
9| 0 5 1155 729 1156 2 90.00%  0.04 09 729 7 9200%  0.14 0.92
10| 633 132 816 13.2 2 94.00%  0.04 094 816 3 98.00%  0.06 0.98
11| 2 41 1485 903  14.85 1 96.00%  0.02 0.96  9.03 0 98.00% 0 0.98
12/ 165 45 165 9.9 16.5 2 100.00%  0.04 1 9.9 1 100.00%  0.02 1
13] 14 12
14| 25 34 RFATY Gl
15| 453 0
16| 14.3 5.2 o5 —
17| 1.6 6.8 2T —
18] 5 62 o] ”
19| 29 81
20 11.9 48 T o
21| 15 58 P - s ﬂ
22| 71 68 =
23| 02 49 '
24| 31 65
B 03 6t coan coren
26| 64 77 3 K
27| 24 486 ! !
28| 3.2 5.1
| | os os
29| 74 53
30| 11.6 4.2 o o
31| 5.1 48 o o
32| 85 32 0 "
33 15 586 , ,
34| 4.1 286
35 96 75
Al B[] ¢ [p[] E [ F [ G [ H 1 0 T x [t [ ™ 7 N [3) P
1 [IAT ST MINGAT)= 0 BIN(IAT) BIN(ST) BIN(IAT) Frequency Cumulative % RF(IAT) CDF(IAT) BIN(ST) Frequency Cumulative % RF(ST) CDF(ST)
2| 48 55MAX(IAT)= 165 )] 12 0 2 400% 004 0.04 1.2 1 200% 0.2 0.02
3| 33 B4AMNST= 12 33 294 3.3 22 48.00% 044 048 294 3 8.00%  0.08 0.08
4| 28 28MAXEST)= 99 66 468 6.6 13 74.00% 026 074 468 16 40.00%  0.32 04
5| 38 27 99 642 9.9 6 86.00%  0.12 086 642 19 78.00%  0.38 0.78
6| 04 56 132 816 13.2 4 94.00% 0.8 094 8.6 10 98.00% 0.2 0.98
7 o1 74 16.5 9.9 165 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 2 441
? 165 45 25 120.00% 20 12000%
Taa 18
i 1412 20 4 + 100.00% ol 100.00%
15 4 53 Z . T 80.00% s 80.00%
16| 143 52 51 g 12
-0 3 1 60.00% 5
17| 16 6.8 g 104 2 107 60.00%
18 5 62 i PR £ 40,00%
19| 29 81 5 - [ 6 1
20| 119 48 H 0 41 TS
21 15 58 o AR+ 00w 24
22| 71 68 QB 6.0, o 0 0 00%
23| 02 49 BTET O 1229465 48,1609
24| 31 65 BIN(IAT) BIN(ST)
25| 03 68
26 64 77
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e Aaadll A5l 5 J s o)) G La L i (e IS (il o) il Al 13

IAT CDF
—00<X<0 0.(
0<x<3.3 0.0«
3.3<x< 6.6 0.4¢
6.6<x< 9.9 0.7:
9.9<x<13.2 0.8
13.2<x< 16.5 0.9
16.5< x< 1.0C
ST CDF
—0<x<1.2 0.C
1.2<x< 2.94 0.0:
2.94< x< 4.68 0.0i
4.68< x< 6.42 0.41
6.42< x< 8.16 0.7
8.16<x< 9.9 0.9¢
9.9< X< 1.0C
) Jsandl (585 4 5ol slSlaall -2
Bllaall Jgan K8
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 15.4 4.0 33.9 37.9 1 18.5
8 0.0 15.4 5.0 37.9 429 1 22.5
9 6.0 21.4 3.3 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 1 135
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 5.2 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 51 138.9 144.0 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 5.3 181.1 186.4 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 55 192.2 4.3 209.4 213.7 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 55 247.8 253.3 1 16.7
49 3.8 234.9 3.6 253.3 256.9 1 18.4
50 8.7 243.6 5.9 256.9 262.8 1 13.3
Totals 258 49 759.8
2 Jsaall (g

0.982 =222 = a3l
262.8

8 1551 = T30 = 1 )l S 0 e
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1 gl ks

o se s LS clilll Jasl Excel s suia daiia

A [ B ¢ [p] E [ F [ G |
| 1 |CDF(AT) IAT CDF(ST)ST CUSTOMER# Arrival Time Sevice Time
120 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$2:3D$5,2)
|8 | 7 =F7+VLOOKUP(RAND(),3A$2:3B$5,2)  =VLOOKUP(RAND(),$C$2:3D$5,2)
| & Total Service Time= =SUM(G2:G101) 8 =F8+VLOOKUP(RAND(),5A32:$3B%5,2)  =VLOOKUP(RAND(),$C$2:$D$5,2)
| 10 Server Utilization= =BO/MAX(F2:F101) 9 =F9+VLOOKUP(RAND(),3A$2:$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,F7,186) =H7+G7 =H7-F7 =IF(J7=0,1,0)
8 |=IF(F8=17,F8,I7) =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=I10,F11,110) =H11+G11 =H11-F11 =IF(J11=0,1,0)
12 |=IF(F12=I111,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 [ B8 [ ¢ 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 i 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 0 0.759
| 13 |Average WT forwho 1.636364 12 49 4 49 53 i 0 0.784
| 14 13 53 2 53 55 i 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 0 0.711
|23 22 94 3 94 97 i 0 0.756
| 24 23 97 2 97 99 i i 0.718
| 25 24 100 3 100 103 i i 0.794
| 26 25 106 2 106 108 i i 0.782
| 27 26 110 2 110 112 i 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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H,: Server Utilization= 0.7
H,: Server Utilizationz 0.7

= 2o T 070 g ) Gy il (5l oY) 5 dass sial) 2
SJtiI

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

0713

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
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util Ut Mean= 0.765387097

0.709 Util StDev= 0.037299399

0.719 T Caculated= 0412529349 P Value= 0.682884799
0.805 T Tabulated= 2.042270353

0.774

. 0.05 (1 S1 0250.68288 (o A sunall aill Adlaiay) adl) Liayl Jaay
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f(x)= {2(:,

F(x)zP(ng):j

:J._XMZdt:xz, < x< !

O<x<1

otherwise

X

—00

f (t) dt

0, x<0
F(x)={x*, 0sx<1

1, x>1
X, =F*(R)
X, =R

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

s J) gl Ala

Alldia) ES A Al X ) sdie e

Sl a5 gl Als s
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ABall (o A plall juaial) 138 (he 328l 50 A 5 -]

¢l R~U(0,0) &

il Jaa 580
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0.378975 0.615609
0.699994 0.836656
0.038948 0.197353
0.257783 0.507724
0.979658 0.989777
0.931111 0.964941
0.339948 0.583050
0.220766 0.469857
0.221735 0.470888
0.646679 0.804164
0.406209 0.637345
0.183378 0.428227
0.931081 0.964925
0.360813 0.600677
0.418293 0.646756
0.022497 0.149989
0.383389 0.619184
0.863775 0.929395
0.396413 0.629613
0.363247 0.602700
0.774759 0.880204
0.944995 0.972109
0.345821 0.588065
0.543244 0.737051
0.596568 0.772378
0.559454 0.747966
0.103366 0.321506
0.879555 0.937846
0.383400 0.619193
0.531172 0.728816
0.103973 0.322449

a =0.05 e K-S Testhid) aladiuly guaill cpuald 4l giall cilaaliall jads 22

s Sulls

Sl Jasl Excel e sy daia b

A | B Jcl b | E | F | G | H \ I |
X Xy Qrder S F F-S |F-5] D= =MAX(G2:G51)
0.84526 0.07583 0 =C2/50 =(B2)"2 =E2-D2 =ABS(F2) D(50,0.05)= =1.36/SQRT(50)

0.841997 0.149989 1
0.517436 0.197353 2
0.689098 0.321506 3

=C3/50
=C4/50
=C5/50

=(B3)"2
=(B4)"2
=(B5)"2

=E3-D3
=E4-D4
=E5-D5

=ABS(F3)
=ABS(F4)
=ABS(F5)
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A B [ ¢c ] b | E | F \ G | H | I
] x X() |Order S F F-S [F-S| D= 0.071080256
‘2| 084526 007583 0 0 0.005750189 0.005750189 0.005750189 D(50,0.05)= 0.192333044
'3 | 0841997 0.149989 1 002 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 0.103973358 0.023973358 0.023973358
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s A1l pan oIl Bl g

sz wllall Eealy
ﬂbludl Py ey :L:..d}l Sy

(1 3slaal) 3 k) dias 241 bala
2 1423/1422 S Juadll Jlgil) sy

el 3 el
A ALl asea  Jo cal

:d ¥ Jgadd)

QH\JMY\@JJJ\@S:\W@M&@E‘ ¢\)£J\c._\n=

Daily Demand 0 1 2 3 4

Probability 0.33 0.25 0.20 0.12 0.10

s o Clas 5 6 (s sbun 5l (e B 40l aa g 138 L) Amas JS il 138 (e (g5 58 (andy
2xy i (gl) Ay e Clnlle B85V 5 3 g pall (05 Sall 28y Bind Al (g any 10
Qllll aay s (e g shiall Ga il s 5) Lead TimepSill (e (2 0535 Jsas

(S i) a ) il atly (A pa g s

Lead Time (Days) 1 2 3

Probability 0.3 0.5 0.2

2 05 53l @ )1 lls a5 5 B35 12 Gl 538 S 1) g el gl (e i
Lons Al (38a3 8 (i Lgd Ciaa A1) ALY) das das | ol 13gd aalidl 6 Lysy Sl
Lo gl o) Al 4y gllaal) s gl dae Jas gie 5 (385 a1 Culle Al Cilas )

Py | I3 [ VOA |

r Sl sl ay (V) s lae b gy elia el Ol gl Lifetime sball ()
—0.4x >
¢ (x) _ 0.4e™, X 0
0, otherwise
r Ml e Gl 53 43a 51 1000 25 EXCEL sl MINITAB alaaiuly
0 s 5 2xa Jamy JI Y eliall jaill of Jlaia) sale -4
48] 22y Ol 5 6 53 O Jama eeluall el o Jlaia) sale -5
(1_1)1,33;\ B)ssl\ oda LA‘: 4.1\;‘}”) Llida sl 9 -6
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LAY ) )

X () sdie el laalia Jiay U (5 ) SEl J gaall

X 0 1 2 3 4 5 6 7 8
Observed 118 274 29869 105 25 8 1 2
Frequency

L0 =0.05 2 2 aws siay (g gl 33 g 358 4d ) pdie e x o) AL A i) sl
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AN L) anea  Jo Gl
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) x5 5 Ll J e s b Ao il Ak ) Jo Anican oo
Time Between Arrivals Probability
0 0.23
1 0.37
2 0.28
3 0.12

G (s B Y aen 4 5 ] O s shmiall sl Led Ae ) 5 aiad el Cillee
By pdad 10 st (g el (S allaill 4y o Sl (5 ) (!

Slad il ) adadlly adadl) apead Calaill ) slda 8 USTY) die i dass s -]
sl Jla ol 23 5 al Calad Akl ) 2liss Ja g Calall dlac d0eé D

352 51 A oslhdl 8 Ak 100 s (e oleBY) i Uaill 8Slae (5 al EXCEL plaaiuls (<
Al s il

1A gl

{( K-S Tes) <isipan-cis s sal € JLia) alasiny LUl 28 )Y 45 e ual (I

0.0930 0.0824 0.9011 0.0988 0.9203 0.34 35 0.0465
0.9542
0.0366 0.0689 0.2400 0.5310 0.3506 0.67 49 0.7549
0.1155

0.2112 0.5087 0.3676 0.7177 0.3827

Runs Up andulel s JisY s ) jlis) aladiuly &L 218 )¥) 400 sie 50a) EXCEL Leddivw (@
.Runs Down Test
Oy dans sie (8 Aaaall 400 gudiall S8 Y1 (e dadlite 3 g all JSD 2aadl 8 g o Liajd 13) jABASNla

a i N >20 S 18 il pan N q;ﬂa:ZNT_l, sz%gzg
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il e Aa 3l 55 Jsan

IAT
(Minutes) Probability
1 0.25
2 0.40
3 0.20
4 0.15

IS SUSTY) ) sl sl e danill puallas ay o3l
14 Ga J8 ) sidal) Jsha OIS 1Y) Aaadl) Aia 1 58 5o

Service Time
(Minutes) Probability
4 0.35
5 0.25
6 0.20
7 0.20

14 s s sl e ST sidall Jsh OIS13) deaal) dia 1 w355 J s

Service Time
(Minutes) Probability
2 0.30
3 0.28
4 0.25
5 0.17
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i sl g (Al aal Sy Y A8SAL Gl T J sea sl Gale (e @) 55
Time Between Arrivals | Probability
(Minutes)
1 0.23
2 0.37
3 0.28
4 0.12

50350 222) J s s e A 3 A ()
AL 35380 3 8l sall Ae 3 () S 7 52 S (<)

Jsaall 8 slanall dia 3V ae (O 32L& ) 5 gall dia 3O (3 5l B3 52 yuidl ()

()(32,0.05: 7-81) .a=0.0523x ( E:\AE)M\)

- S 1)
(Db | b el ol g T81) (AN A8 30

0.25 0.01 093 0.70 0.66 0.74 0.7%70.0.68 0.18 0.88 0.07 0.99 0.51 0.041
043 0.60 059 055 0.64 0.10 0.61220.0.85 0.42 0.01 0.98 0.05 0.20 0.0123
0.68 0.41 0.96 0.48 0.11 0.59 o0.1100.
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1- Seats STORAGE 10
2- TimelnSys 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 JUia)) Al BLOCK S sl dee ¢ 5l (2

1- GENERATE Exponential(1,0,3))
2- ADVANCE P1

3- TABULATE TimelnSys

4- TEST GE  X$Seats,P$Delay
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