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o AFAL i) 7 A ) Adhll) 4 LEEN) (e g pal) Alaf ddlaial) | A
CAYTAYY dail) ) dal o) A LEEAN) (e Ol pal) Alaf Adlaia) |94
CLYovey JMsed) ) Al ) A LEial) G G sal) Alaf Allatial | Vs
CAVAYY o) ) Al ) 4 LS (e Gl yall Al Adlatal | )
CYAALY Llaal) A Al o) 4 Uil (e Gl all Adlaf Adlatial) | VY
EYYX dal ) clay ) A Aal el 4 LASaN) (re Ol pall Ala) Adlaia) |V Y
NZEE i) z A ) Al ) 4 LEIN) (e o pal) Alaf Adlatial) |V ¢
L Al Ay i) ) Jgaad) (o g sl £ sy dllaial | V0
FAVe Lal ) 4 Laia) A el (e g pall £ 52 dadlaial | VY
VYA Aihald) 4 jLiia) ) Al e il £ g Adladal | VY
L YYay Aal ) 4 Laiay) A Aadl) (e g pal) £ s dadlaial | VA
XA Apibl) 4y Laau) ) sl e gl sall £ ea ) Addlaial | V4
eV daal ) 4 Laia) A pdall (e g pall £ s dddlalial | Y
Al o) Al (e a9 gl el AN Gl sall AS ol Ldlaial) adll (11— 2) ad) Jaad)
el Juelti

Auany) gald jull aladi) af 188 daidlal) 4xilaay) cilay j gil) 48 pa g cilibad) Judad (i 43
Adlaal) Gaen LA el ) @iy il JLE8) aS g ( STATGRAPHICS PLUS 4.0) Jalall
. Aadle dpiliaa clay 55 Bae o gd malipal) 138 ) cilibad) JAA) 2 (Good ness of fit )

] O aa g Juad) LR g a5 IS O & geunal) dadlll pen A gand) Al A5 e any g
=088 J=dl g ( Normal distribution) (bl sl s Galliia cpl gua g Cmla gl 2 i g
oda Cilybara 48 24 2239 ( Gamma distribution) LelS o) gi s (pilliia oy alaa Gla Cudgl
S e add Jsl g iliil) z) Adul g ((Win QSB ) Jalad) galisal) Ao Ledlia) a3 cilay j gl
( Win QSB) Jatadl gabi ) aladdi)

Adiaal) b Jualal) UEY) JSLEa Jad ( Win QSB) Jaladl gl ) aladiudy daly) cuald
cilbaall JLAY) JOA ¢ra cillenl) ¢ gpay JSLa (s (e gl ) 138 Lgallay i) JSLGaD) saa) A g
o) Ll gl gl ) B L) g s S e Aaidlal) diliaa) cilay 5l 43 jaa 2y 4 U
D b LaS g 4 plhaal)
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5 Clliia Cpdgua g Gaba B gl @38 Judadl 0 229 ( STSTGRAPHICS  PLUS 4.0)alal)

Cfigdlia Gmla B9 2 jgig ( P_value >V )5 ( ©.Y) b gias ( Normal distribution )

oda JLAa) aaag, ( P_value >+.V+) 5( Y.0+) wsic ( Normal distribution) s ¢pilliia
b LS (2-7) a8, dsd B (Win QSB) Jalad) gebisll ) il

D ata Description ENTRHRY
Humber of servers 2
Service time distribution [in minutez) Mormal
Mean [u) 5 2
Standard deviation [=>0] 38334
Mot used]

Service pressure coefficient

Interarmwval ime distribution [In minutes] Mormal
Mean [u] 250
Standard deviation [=>0] 2.530
Mot used]

Arrival discourage coefficient

Batch [bulk] size distribution Constant
Constant value 1

[Hot used]

Mot used]

Queue capacity [maximum waiting space] ]
Customer population [ ]
Busy server cost per minutes

Idle server cost per minutes

Customer waiting cost per minutes

Customer being served cost per minutes

Cost of customer being balked

Unit gueue capacity cost

(Y-Y)eptdon
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05-20-2012 Performance Measure R esult

1 System: G/G/2 From Simulation
2 Customer amival rate [lambda) per minutes = 04000
3 Service rate per server [mu] per minutes = 0.1923
4 Overall system effective armval rate per minutes = 0.3961
L Owverall system effective service rate per minutes = 03631
[ Overall system utilization = 85 6240 £
¥ Average number of customers in the system [L]) = 3007
g Average number of customers in the queue [Lq] = 1.2983
9 Average number of customers in the queue for a busy system [Lb] = 1.7315
10 Average time customer spends in the system (W] = §.7178 minutess
11 Average time customer spends in the queue [Wq) = 3.0563 minutess
12 Average time customer spends in the queue for a busy system [wWh] = 4 0763 minutess
13 The probability that all servers are idle [Po] = 37296 %
14 The probability an amiving customer waits (Pw or Ph) = 49776 ¥
15 Average number of customers being balked per minutes = 0
16 Total cost of busy server per minutes = $0
17 Total cost of idle server per minutes = $0
18 Total cost of customer waiting per minutes = 10
19 Total cost of customer being served per minutes = $0
20 Total cost of customer being balked per minutes = $0
21 Total queue space cost per minutes = $0
22 Total system cost per minutes = 10
23 Simulation time in minutes = 120.0000
24 Starting data collection time in minutes = 0
25 Humber of observations collected = 44
26 Maximum number of customers in the queue = L
27 Total simulation CPU time in second = 0.0160

(2-3) ¢ ds

: gl Jlas

(G /G / C) priuual) gigaille

O (7)) QU L gl (Ls =3.0107) plll) (B udasall 230 Jnae

B (V) ci b g (Lg = 1.2983) huall (b (pdsjal) 325 Jinae

(Lb =1.7315) alalll JUadi) die i jall 238 Jirae

(Ws =7.7178) il B (i jall Ay o2l CBgll Jirae

( Wq =3.0563) ciuall (A (s sall dpdaly o2l) 2B gl) Janae

( Wb =4.0763) alaill Juidd) dis ciuall b Gy sal) dpudaly 1) gl Janae
(% PO = 3.7296) ( pill (2 4 s Jguag pi) Jgidia & Al ()5S O Allaiale
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(STSTGRAPHICS PLUS 4.0) JaLad) ilaay) geeli ) aladinly La JLEA) 5 cilibul) aas o
L giey (Normal  distribution ) s Gulliie (plgsay Cuboa coBgl ayisi Joabl o 2oy
S Oafllia (i o (e B9 i S5l g ( P_value >+.V ¢ )s (V.OTVVY)
a9, ( P_value >:.)+) g (shape=2.25466 scale =0.64311) ( Gamma distribution)
(2-4) s Jsall B (e 9a LS ( Win QSB) Jalad) galisal) ) ciblaeal) 038 JLA)

D ata Description ENTRY
Mumber of servers 2

Service ime distribution [in MIKHUTES] Mormal

Mean [u] FH53112
Standard dewviation [=>0] 4_ 6106

[Hot used]
Service pressure coefficient

Interarrival time distribution [in MINUTES] EGamma
Location parameter [a)

Scale parameter [b>0) o.64311
Shape parameter [c>0) 2. 25466
Arrival discourage coefficient

B atch [bulk] size distribution Constant
Constant value 1

[Hot used]

[Hot used]

Queue capacity [maximum waiting space] M
Customer population M
Busy server cost per MINUTES

Idle server cost per MINUTES

Customer waiting cost per MINUTES
Customer being served cost per MINUTES
Co=st of customer being balked

Unit queus capacity cost

(2-4)pdds>
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05-20-2012 Performance Measure | Reszult
1 Svstem: G/GS2 From Simulation
2 Customer arrival rate [lambda) per minutes = 0.6897
3 Service rate per server [mu] per minutes = 0.1328
4 Overall system effective amrival rate per minutes = 0.7758
L Owverall syztem effective service rate per minutes = 0.2532
[ Overall system utilization = 99,0491 £
Fi Average number of cuzstomers in the system [L] = 31.8753
8 Average number of customers in the queue [Lg] = 29.8944
9 Average number of cuzstomerz in the queue for a busy system [Lb] = 302251
10 Average time customer spends in the system W) = 48 9455 minutess
11 Average time customer spends in the queue [Waql = 41_4142 minutess
12 Average time customer gspends in the queue for a busy spstem (Wh) = 41.8724 minutess
13 The probability that all servers are idle [Po] = 0.8075 ¥
14 The probability an ammiving customer waitz [Pw or Pb] = 98 9057 £
15 Average number of customerz being balked per minutes = 1]
16 Total cost of busy server per minutes = 30
17 Total cost of idle server per minutes = $0
18 Total cost of customer waiting per minutes = 30
19 Total cost of customer being served per minutes = $0
20 Total cost of customer being balked per minutes = $0
21 Total queue space cost per minutes = 30
22 Total spstem cost per minutes = $0
23 Simulation time in minutes = 120.0000
24 Starting data collection time in minutes = 1}
25 Mumber of obzervations collected = N
26 Maximum number of customers in the queue = 62
27 Total zimulation CPU time in zecond = 0.0310

(2-5) a8 do>
; geikidl) Jalas
(G /G /C) paiicuall gigaille
(slabal ¥ ) Aadddl) adia 2xc0
o2 4(TY) Ul L sl ((Ls = 31.8753) alaill & dasdl) ddUa pua jall 23 Jinae
o4 (T0) QU e i (L = 29.8944) cisall 3 dasid) Ll ol el 230 Jirae
(Lb =30.2251) alall) JUds) die i jall 232 Jirae
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(Wq = 41.4142) ciall b Gy all (5 diaal) gl Jirae
( Wb = 41.8724) alail) Juids) sie chall A (o jall (§ aiual) cdgl) Jarae
(% PO = 0.8075) ( adiill s 3o ¢f Jguas p2e) Jshiia e aldalll ()6 o Adlaiale
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S Gl ) (i pall (e Bl A ) 138 a9 G pall URIY) B g JAES e i adl Ay Al 138
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(Gamma 9 Gllliia (i palia e B9 25589 ( P_value >+ )y (VV.YYY)
sl a JLA 225 ( P_value >+.) )5 ( Shape=9.0554) s (Scale=0.3033) distribution)
(2-6) a8 Jsad B Gae g2 LS ( Win QSB) Al el sl () cibdarall

rya

Data Description ENTRY
Mumber of zervers 1
Service time distribution [in minutes) Hormal
Mean [u] 11.212
Standard deviation [z>0] 6.0323
[Hot used)

Service pressure coefficient

Interarnival time distribution [in minutes] Gamma
Location parameter [a]

Scale parameter [b:0] 0.3033
Shape parameter [c3>0] 9.0554
Arrival dizcourage coefficient

Batch [bulk] zize distribution Constant
Consztant value 1

[Hot used)

[Hot used)

ueue capacity [maximum waiting space] M
Cuzstomer population M

Busy server cost per minutes

Idle zerver cost per minutes

Customer waiting cost per minutes

Customer being served cozt per minutes

Cozt of customer being balked

Unit queue capacity cost

(2-6 ) a2 doa
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05-20-2012 Performance Meazure | Reszult
1 System: G/GN From Simulation
2 Customer arnval rate [lambda) per minutes = 0.3641
3 Service rate per server [mu) per minutes = 0.0892
4 Owerall syztem effective arrival rate per minutes = 0.3558
L Overall system effective service rate per minutes = 0.0728
6 Owerall syztem utilization = 9¥.7N3 £
i Average number of customers in the system [L] = 17.5888
] Average number of customers in the queue [Lg)] = 16.6109
9 Average number of customers in the queue for a buzy system [Lb) = 16.9861
10 Average time customer spends in the system [W] = 41.4694 minutess
11 Average time customer spends in the queue [Wq] = 292010 minutess
12 Average time customer spends in the queue for a busy system [Wh] = 29.8606 minutess
13 The probability that all zervers are idle [Po] = 22087 £
14 The probability an armving customer waits [Pw or Ph] = 9¥.7N3 £
15 Average number of customers being balked per minutes = 0
16 Total cost of buzy server per minutes = 10
17 Total cost of idle server per minutes = $0
18 Total cost of customer waiting per minutes = 10
19 Total cost of customer being served per minutes = 30
20 Total cost of cuztomer being balked per minutes = 10
21 Total queue space cost per minutes = 10
22 Total system cozt per minutes = 10
23 Simulation time in minutes = 120.0000
24 Starting data collection time in minutes = 0
25 Mumber of obzervations collected = 9
26 M aximum number of customers in the queue = M
27 Total zimulation CPU time in second = 0.0160

(2-7)a8den
) Jalas
(G /G / 1) piiciall zigaille
(c,‘#h \ )LA&J\‘;A.\:M.MQO
e (VA QU L i (Ls = 17.5888) allaill 8 dasdl) s ouda jall 230 Janae
o (Y Vel L ¢l (L =16.6109) ciall A daadd) Adua i jal) 236 Jirae
(Lb =16.9861) alaill Jidil die i sal) 23 Jirae
(| Ws =41.4694) plail) (3 ay sall (3 lusall 35l J1rae
( Wq =29.2010) il & (o sall (§ plhual) cgll Janae
( Wh =29.8606) pUiill Jundd) sie Chuall (b (s sall (5 pial) CBgl) Jurae
(% PO0=2.2087) (oUaill (i sa (s Jsuay pie) Jshdia g AU (68 o Allatinle
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O gl B mnga b LaS daddd) cpadtda oda jall (e Jualad) a3 30 (e JHBy G g (AL g il
(O Y=2)s( 2-8) gl

YYA

Data Description ENTRY
Humber of zervers 2

Service time distribution [in minutes]) Mormal

Mean [u] 11212 =
Standard dewviation [=>0) 6.0323

[Hot used)

Service pressure coefficient

Interarmvyal time diztribution [In minutesz]) Gamma
Location parameter [a]

Scale parameter [b:0] 0.3033

Shape parameter [c>0]) 9.0554

Armrival discourage coefficient

Batch [bulk] size dizstribution Constant
Constant value 1

[Hot used)

[Hot used]

Queue capacity [maximum waiting space] M

Customer population M

Busy server cost per minutes

Idle zerver cost per minutes

Customer waiting cost per minutes

Cusztomer being zerved cost per minutes

Cost of customer being balked

Unit queue capacity cost

(Y=A)ad,dsn
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05-20-2012 Performance Meazure | Reszult
1 System: G/G/2 From Simulation
2 Customer arnval rate [lambda) per minutes = 0.3641
3 Service rate per server [(mu] per minutes = 0.0892
4 Overall zyztem effective arrival rate per minutes = 0.3779
L Overall syztem effective zervice rate per minutes = 01315
b Overall system utihzation = 9P2IN 7
¥ Average number of customers in the system [L] = 7.3763
8 Average number of customers in the queue [Lg) = 5.H117
b | Average number of customers in the queue for a busy system [Lb] = 60598
10 Average ime customer spends in the system [w) = 21.0502 minutess
11 Average ime customer spends in the queue [Wq) = 9.0621 minutess
12 Average ime customer spends in the queue for a busy system [wb] = 99633 minutess
13 The probability that all servers are idle [Po] = 4. 4881 ¥
14 The probability an armriving customer waits [Pw or Ph) = 90.9542 ¢
15 Average number of customers being balked per minutes = 0
16 Total cost of busy server per minutes = $0
17 Total cost of idle server per minutes = $0
18 Total cost of customer waiting per minutes = $0
19 Total cost of customer being served per minutes = 10
20 Total cost of customer being balked per minutes = $0
21 Total queue space cost per minutes = $0
22 Total syztem cost per minutes = $0
23 Simulation time in minutes = 600000
24 Starting data collection time in minutes = 0
25 Humber of observations collected = ]
26 Maximum number of customers in the queue = 13
27 Total gimulation CPU time in second = 0.0150

(Y—9)pdsn

AL ¢ cpti (V) ) BRRL (Y- 8) (Y - V) Cmdaaad) (e Alandioil) bl JNA (e
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Data Description ENTRY
Mumber of zervers 1

Service time dizstribution [in minutes] MHormal
Mean [u] 18 50432
Standard dewiation [z 0] 94211
[HNot used]

Service preszure coefficient

Interarmrival time distribution [in minutes] Gamma
Location parameter [a]

Scale parameter [b>0] 0.51278
Shape parameter [c>0] 94609
Amval discourage coefficient

Batch [bulk] zize distribution Constant
Constant value 1

[Mot uzed]

[Mot uzed]

Queue capacity [maximum waiting space] |
Cuztomer population |

Busy zerver cozt per minutes

Idle zerver cozt per minutes

Customer waiting cost per minutes

Customer being zerved cost per minutes

Cozt of customer being balked

LInit queue capacity cost

(Y=1V) &odsw
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05-20-2012 Performance Measure | Result
1 System: GFG/ From Simulation
2 Customer arrival rate [lambda) per minutes = 0.2067
3 Service rate per zerver (mu] per minutes = 0.0540
4 Overall spstem effective amival rate per minutes = 02110
L] Overall spstem effective service rate per minutes = 0.0568
(] Owverall spstem utilization = 96.2640 ¥
f Average number of customers in the gystem [L) = 10,1072
8 Average number of customers in the queue [Lq] = 9.1446
9 Average number of customers in the queue for a busy system [Lb) = 9.4995
10 Average time customer spends in the system [W) = 52.8613 minutess
11 Average time customer spends in the queue [Wq] = 35.9138 minutess
12 Average time customer spends in the queue for a bugy system [Wh] = 37.3076 minutess
13 The probahility that all servers are idle [Po] = 3.7360 &
14 The probability an amving customer waits [Pw or Ph] = 96.2640 ¥
15 Average number of customers being balked per minutes = 0
16 Total cost of busy server per minutes = $0
17 Total cost of idle server per minutes = $0
18 Total cost of customer waiting per minutes = 30
19 Total cost of customer being served per minutes = $0
20 Total cost of customer being balked per minutes = $0
21 Total queue space cost per minutes = $0
22 Total system cost per minutes = $0
23 Simulation time in minutes = 120.0000
24 Starting data collection time in minutes = 0
25 Humber of observations collected = i
2b M aximum number of customers in the queue = 19
27 Total simulation CPU time in second = 0.0160

(Y="Y)ad,den
s gkl Jalas
(G /G /1) paiicuall gisaille
(s da &) danil) (adie 200
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U (3) QU Ll (Lg = 9.1096) ciuall A dasill Al o jall 330 Jinae
(Lb =9.4597) Al JUidd) die ad jall 23 Jazae
(| Ws =50.6229) plail) (2 (ajall (§ adusal) B gl) Jirae
(Wq = 34.4011) JELY) ks b (ay sall (3 il B gl Jarae
( Wb = 35.7230) alail) Juedd) sie chall A (o jall (§ aiual) cdgl) Jirae
(% PO =3.7005) (Al ) (2 e 5} Juag pie) Jgidia s Al (5% O Asllaianle
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05-20-2012 Performance Measure | Result
1 System: G/GF2 From Simulation
2 Cuztomer armval rate [lambda) per minutes = 02067
3 Service rate per server [mu] per minutes = 0.0540
4 Owerall system effective arrival rate per minutes = 02079
5 Owerall system effective service rate per minutes = 01164
(] Owerall system utilization = 94 2262 ¥
F Awverage number of customers in the spstem [L] = 6.5625
8 Awverage number of customers in the queue [Lg] = 4 6779
9 Awverage number of customers in the queue for a busy system [Lb]) = 5.0692
10 Awverage time customer spends in the system W) = 36.8043 minutess
11 Awverage time customer spends in the queue [Wq) = 21.7856 minutess
12 Awverage ime customer spends in the queue for a busy system [Wh) = 236077 minutess
13 The probability that all servers are idle [Po] = 38294 ¥
14 The probability an armving customer waits [Pw or Pb) = 92.2818 ¥
15 Average number of customers being balked per minutes = 1]
16 Total cost of busy server per minutes = $0
17 Total cost of idle server per minutes = $0
18 Total cost of customer waiting per minutes = $0
19 Total cost of customer being served per minutes = $0
20 Total cost of customer being balked per minutes = 30
21 Total queue space cost per minutes = 30
22 Total system cost per minutes = 30
23 Simulation time in minutes = 120.0000
24 Starting data collection time in minutes = 1]
25 Humber of observations collected = 14
26 M aximum number of customers in the queue = 9
27 Total simulation CPU time in second = 0.0150

(Y= 1Y), dse
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Busy server cost per minutes

Idle server cost per minutes

Customer waiting cost per minutes

Customer being served cost per minutes

Cost of customer being balked

Unit queue capacity cost

Data Description EMTRY
Mumber of zervers 1
Service ime distribution [in minutes]) Mormal
Mean [u] 11.002
Standard deviation [s>0] 45002
[Hot uzed]

Service pressure coefficient

Interarmrival time diztribution [in minutes] Gamma
Location parameter [a]

Scale parameter [b>0] 0.993
Shape parameter [c>0] 8.05100
Aunival discourage coefficient

Batch [bulk] zize dizstnibution Constant
Constant value 1

[Mot uszed]

[Hot uzed]

Queue capacity [maximum waiting space] M
Customer population M

(Y=1'")pdde
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05-20-2012 Performance Measure | Reszult
1 System: G/GH From Simulation
2 Customer arrival rate [lambda) per minutes = 0.1243
3 Service rate per server [mu] per minutes = 0.0909
4 Overall system effective arrival rate per minutes = 0.1303
] Overall system effective service rate per minutes = 0.0814
b Overall system utilization = 93.7914 ¢
7 Average number of customers in the syztem [L] = 2.7
8 Average number of customers in the queue [Lq] = 1.8322
9 Average number of customers in the queue for a busy system [Lb] = 1.9534
10 Average time customer spends in the spstem (W] = 20.2063 minutess
11 Average time customer spends in the queue [Wq] = 8.9727 minutess
12 Average time cugtomer spends in the queue for a busy system [wh] = 9 5666 minutess
13 The probability that all servers are idle [Po] = 6.2086 ¥
14 The probahility an ammiving customer waits [Pw or Ph] = 37914 1¢
15 Average number of customers being balked per minutes = 0
16 Total cost of busy server per minutes = $0
17 Total cost of idle server per minutes = 30
18 Total cost of customer waiting per minutes = $0
19 Total cost of customer being served per minutes = $0
20 Total cost of customer being balked per minutes = $0
21 Total queue space cost per minutes = $0
22 Total zystem cost per minutes = $0
23 Simulation time in minutes = 120.0000
24 Starting data collection time in minutes = ]
25 Mumber of obzervations collected = 10
26 Mazximum number of customers in the queue = h
27 Total simulation CPU time in second = 0.0160

(Y= t)ddsn
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)s (VY. 1VE) bugia ( Normal distribution ) & ¢milite Galgaa g cmba cud gl a6 Judadl
(Gamma  distribution) s—& il e ¢l e b < B9 23559 ( P_value >+
. ( P_value >+.1+)y ( Shape=3.89011 Scale=0.94412)

D(Y=10) a8 Jeaad) A e ga LS ((Win QSB) Jalad) galisndl ) cildanall oda JAS) dayg

Data Description EMNTRY
HMumber of servers 1

Serwvice time distribution [in minuates) M ormal

Mearn [u) 120674
Standard dewiation [s> 0] F_ago31

[HNot used])
Serwvice pressure cocefficient

Interarrival time distribution [In minuates) G amma
Location paramstber [a)

Scale paramseter [b>0) o 94412>
Shape paramster [c>0) F_ ga011
Aurrival discourage cosefficient

B atch [bulk] size distribution Constant
Constant walue 1

[HNot used])
[HNot used])
Huewuse capacity [Mmaximum waiting space]

| ]
Customer populatiorn [

Busy server cost per minutes
Idle serwver cost per minutes

Customer waiting cost per minutes

Customer being served cost per minutes

Cost of customer being bhalked
Umnit guewuse capacity cost

(Y=1°)a,ds

s Al il &

ok

05-20-2012 Performance Measure | Result
1 System: G/GA1 H From Simulation
2 Customer armival rate [lambda)] per minutes = 2723
| Service rate per server [mu)] per minutes = o.ogz29
4 Owerall system effective armrrival rate per minutes = o z2gze
5 Owerall spystem effective service rate per minutes = o_0og89
(=3 Owverall spstem utilization = aF. 9918 ¥
F Average number of customerz in the spstem [L) = 11.7454
8 Average number of customers in the gueue [Lg] = 10.7654
a9 Average number of customers in the queue for a busy system [Lb] = 10_9861
10 Average time customer spends in the spstem [W]) = 40_6269 minutess
11 Average time customer spends in the gueue Wqgl = 21.5493 minutess
12 Average iime customer spends in the gueue for a busy system Wh] = F2.1958 muinutess
132 The probability that all servers are idle [Po] = 20083
14 The probability an arriving customer waits [Pw or Pb] = 97 9918 £
15 Average number of customers being balked per minutes = [1]
16 Total cost of busy server per minutes = $0
17 Total cost of idle server per minutes = $0
18 Total cost of customer waiting per minutes = $0
19 Total cost of cusztomer being served per minutes = £0
20 Total cost of cuztomer being balked per minutes = £0
21 Total queue space cost per minutes = £0
22 Total system cost per minutes = 0
23 Simulation time in minutes = 120.0000
24 Starting data collection time in minutes = [1]
25 Humber of observations collected = 11
26 M aximum number of customers in the queue = 23
27 Total simulation CPU time in second = 00160

(Y=%) s
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(G /G /1) paiicuall gisaille
(als s Jlg) daail) adia 200
U2 (VY) QUi e i ((Ls = 11.7454) adalll A dasid) Al ol pall 230 Jirae
o (V1Y) QU e i (Lg = 10.7654) cisall 3 dasid) Ll o jall 230 Jirae
(Lb =10.9861) aUaill Judi) die i jall 23 Jirae
( Ws = 40.6269) alalll (& Gy pall (§ fiusal) b gl) Jarae
(Wq =31.5493) ciall (& Gy sall (§ i) cdgl) Juae
(Wb = 32.1958) pUail) Jidi) sie chuall (B Gl jall (§ atual) Ch gl Jirae
(% PO =2.0083) ( pUaill (s o | Jguag pie) Jgidia & Al (6% o Adlaiale
(% Pb =97.9918) (alall) ) sl sall (1 230 Juag) Jgidia alaill ()58 o Adlaiale

(Ws = 40.6269) auail) b oidasall LS ciB g Jana O Badl L) Jua gl &8 AN gulilll DA (e
Al ) gas ey aa e (Wq = 31.5493) LB Cia B ol jall U by Jirag
dpaal) ddlla g Ml g (gl yall Ganidl) ¢ aly

Baagll ol ) (AU Jligw g ) SAT ead juaie ALl JiaY) IAN A5 ) Juagil) a5 lldyg
. g..\H\ JA\SS\ R.xb &353 u'a;UAﬂJLEﬁY‘ Qéjmd@\ QA‘L}A&\

gl cuilsd Al g da Vi AU Slga ABlal St Salad) galdl) cild ) cildaral) JLA) Al Alle
Cna 98 LS (Wq =15.7273 ) ) ( WQ = 31.5493) (: (i yall JUEIYY g Jana b Laliday)
Mg Sl pladiady gl Ciual ) JUSTYY cuBg Jol6 a5 13gag , () )) B8N A Ul Jaad) B
L ) 5 Jualad) ad 5l Julii g ouda pall JUASY) B g JuIS e Lida ) Lilia g 1358 9 AU
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05-20-2012 Performance Measure Result
1 System: G/GS2 From Simulation
2 Customer arrival rate [lambda) per minutes = 0.2723
3 Service rate per zerver [mu] per minutes = 0.0829
4 Owverall system effective arnival rate per minutes = 0.2736
5 Owerall zystem effective service rate per minutes = 01741
b Owerall system utiization = 95 9334 ¥
F Average number of customers in the system [L]) = 64528
8 Average number of customersz in the queue [Lq) = 4 5342
9 Awverage number of customers in the queue for a busy system [Lb] = 4 8273
10 Average time customer spends in the system [wW) = 25.5011 minutess
11 Average time customer zpends in the queue [Wq) = 15.7273 minutess
12 Average time customer spends in the queue for a busy system [Wh] = 16.7442 minutess
13 The probability that all zervers are idle [Po] = 2 0602 £
14 The probability an amwving customer waits [Pw or Pb] = 93 9270
15 Average number of customers being balked per minutes = 1]
16 Total cost of busy zerver per minutes = $0
17 Total cost of idle server per minutes = 30
18 Total cost of customer waiting per minutes = $0
19 Total cost of customer being served per minutes = $0
20 Total cost of customer being balked per minutes = $0
21 Total queue zpace cost per minutes = $0
22 Total system cost per minutes = $0
23 Simulation time in minutes = 1200000
24 Starting data collection time in minutes = 1]
25 Mumber of observations collected = 21
26 M aximum number of customers in the queue = 10
27 Total simulation CPU time in second = 0.0160

(Y= V)b, dsen

duted S|

(STSTGRAPHICS PLUS 4.0) ALl cilaay) geali all aladiady L JLid) 5 cilibul) aan 22y
(*.£YY)) lugia; (Normal distribution) s& Gulliia (palgaay Caba B gl a3 g8 Juadl ¢ aa g
Lugiay ( Normal distribution) s& Osalliia G abia (e <5 25559 ( P_value >+ )s

( P_value >+.1+) 3 (

Y.YTEA)

(Y= VA) ay gl A e 98 LS (Win QSB) Jalad) galisal) ) ciblanal) 038 JUA3) 2299
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Data Description EHTRY
Humber of zervers 1
Service ime distribution [In minuates) MNMormal
e earn [wu]) = 4221
Standard dewiation [=>0] 1.Z402
(Mot uzed)

Service pressure cosfficient

Interarrival time diztribution [in minutes]) Mormal
Mean [wul I 2648
Standard dewiation [=>0) 1. 1223
(Mot used])

Aurival discourage coefficient

Batch [bulk] si=ze distributiocon Constant
Constant walue 1

(Mot used])

(Mot uzed)

Ruewus capacity maximum waiting space] [ 2]
Cusztomer population [ ]

Busy server cost per minutes

Idle server cost per minutes

Customer waiting cost per minutes

Cuztomer being served cost per minutes

Cost of customer beinag balked

Umnit gueus capacity cost

(Y= VA)ad,dse

Al pilidl) el

05-20-2012 Performance Measzure | Reszult
1 System: G/G/A ] From Simulation
2 Customer amival rate [lambda) per minutes = 0.3063
3 Service rate per server [(mu) per minutes = 02922
4 Overall spstem effective amval rate per minutes = 0.3226
L] Overall system effective zervice rate per minutes = 0.2813
b Overall spstem utilization = 95.9969 ¥
¥ Average number of customers in the system [L] = 2.1053
8 Average number of customers in the queue [Lg] = 1.1453
9 Average number of customers in the queue for a busy system [Lb] = 1.1930
10 Average time customer spends in the syzstem (W] = 65888 minutess
11 Average time customer spends in the queue [Wq) = 3.2986 minutess
12 Average ime customer spends in the queue for a busy system [Wh] = 3.4361 minutess
13 The probability that all zerverz are idle [Po] = 4.0031 %
14 The probability an amving customer waits [Pw or Ph] = 95.9969 ¥
15 Average number of customers being balked per minutes = 0
16 Total cost of busy server per minutes = $0
17 Total cost of idle server per minutes = $0
18 Total cost of customer waiting per minutes = $0
19 Total cost of customer being served per minutes = $0
20 Total cost of customer being balked per minutes = $0
21 Total queue space cost per minutes = $0
22 Total system cost per minutes = $0
23 Simulation time in minutes = 120.0000
24 Starting data collection time in minutes = 0
25 Number of observations collected = M
26 Maximum number of customers in the queue = 4
27 Total simulation CPU time in second = 0.0470

(Y—14) b, s
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oA (V) QU Ll ((Ls = 2.1053) alaill A dasdl) Al L pall 30 Jinae
Ui (V) QU Ll (Lg = 1.1453) ciuall B dasdll Al L jall 30 Jirae

(Lb =1.1930) alalll JUadi) die i jall 232 Jirae

(Ws = 6.5888) alaill (& G jall (§ ilual) Ll Jirae

( Wq =3.2986) ciall (A (i pall (5 ilsal) i gl) Jirae

( Wh =3.4361) plaill Juld) xie Ciuall (B Gl jall (5 iSual) gl Jirae

(% PO = 4.0031) ( pdaill G 3o 5| Juay pie) Jsidia 1 AU 01555 O Allaiale

( % Pb =95.9969) ( aUaill ) o jall (e 338 Jguag) Jgidia a6 of Aallaiale

5 ( Ws = 6.5888) ciall b i yall U cdg Jama o ) Jeagill a3 Lt ja g guilill A (e
- s AY) dpardl) aludy) a4 jlially JUEE dlle cuud dad o2 5 (W(Q = 3.2986 )
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Evoluation of service system in the general eduction Baghdad
hospital using Q GERT

ABSTRACT

That the essential contribution of this research is a description of how
complex systems analysis service of the properties of the queue in Baghdad
Teaching Hospital using a technique network is techniques method (Q - GERT)
an acronym of the words :

Queuing theory _ Graphical Evaluation and Review Technique

Any method of assessment and review chart where you will be see the
movement flow of patients within the system and after using this portal will be
represented system in the form of planned network probabilistic analysis and
knowledge of statistical distributions appropriate for times of arrival and
departure were using the program ready (Win QSB) and simulation data
collected directly from (9) Section service-hospital time two-hour no (120)
minutes during peak time of time (12 - 10) at noon, for the purpose of data
analysis and knowledge of statistical distributions appropriate has been used
statistical program ready (STATGRAPHICS PLUS 4.0) was tested data in the
same program testing (Good ness of fit), and after analyzing the data it was
concluded that the best distribution of arrival times was normal distribution
(Normal distribution) and the best distribution for times departure was
distributed gamma (Gamma distribution) and all sections except sections of
registration and pharmacy using normal distribution of times of arrival and
departure , where system will be built on a queuing network of nodes and
branches, through which we will get to hold a wait and we process these nodes
develop solutions that lead to the solution of the constraints resulting impact of
suffocation caused by waiting .

Kay Words :Q - GERT Method - Queuing theory- Simulation- Probability .




