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0 ABSTRACT O

This study seeks to design a simulation system applicable to commercial banks. This
system will serve as a virtual study population, representing the real study population. The
aim of the study is to use a simulation model to provide a more effective research tool for
monitoring real system data and objects such as: flow of customers in size, timing, type
and path, distribution of service providers, time of completion of banking operations. The
designed simulation model recreates customers using tabular demand, as well as designs
objects of processes and stations, and routing of services automatically. This system shows
if there is a gap between the supply and demand of banking services by monitoring the
formation of Queue. The commercial bank of Syria- branch 4, in Damascus has been
relying on building the banking simulation model as a pilot project. The study conclusion
showed that the bank's offer of banking services was not sufficient to meet the demand,
and that the distribution of the burden on staff was not fair.
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ey Llaall
Syl i+ A el Aadll PSD
Sup+Mng: 1.5,2,3 l Tel: 1.5,2,2.5 Sup: 1.5,2,2.5 Tel: 2,34
35inl) s sl ases) s ABlad) Ahaaty (3] Dl CAOsep
Mng: 1 | CSDgypg: 1 Tel: 1.5,2,2.5 CSD: 13,14,15
agiall gl andl po (inl ZBlal) Zaaxis GG Dliad) CAOkc
Mng: 1 CSDsypg: 1 Tel: 3,4,5 CSD: 13,14,15
Jedy) oo dans Al Ugenl + lsall ile Teaddl) UL e Jseanl) TS
CA: 1l Tel: 1.5,2,2.5 CA: 13,14,15
Ulsall 8yl Aiad TR
Tel: 1.5,2,2.5 CA:8.59,95
Lanl) Caypcss Gyl Caiby (e S aal) and CE
Tel: 1.5,2,25 Sup: 1.5,2,25 Tel: 1.5,2,2.5
s i il jime hoa e cmndl | ICP
Sup: 1,1.5,2 Sup: 1,1.5,2 Tel: 4,5,6
iad Bias lall auay e Sh ECP
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sl iad ol dlee o))l SAW
Sup: 1,1.5,2 Sup: 1,1.5,2 Tel: 2.5,3,3.5
i A ESIN SAD
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s s BRI RS FRY] UL Aty lla i SAO
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s T anagl gl gl dxgall die alas TDO
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llll sl 7350 Ayl oSl Hiagagl) S il TDC
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i) 3l Baon ey awend s sl flia ) i TDIW
Mng: 1,1.5,2 CSDgup: 3,4,5 Tel: 2,3,5 Mng: 1,1.5,2
el Bl e e Dlaiad LIP
Tel: 1.5,2,2.5 CSsD:1,1.5,2
DY) Ay Jad L) v Lol gy Jlay) ATMR
LD: 1 Tel: 1.5,2,2.5 LD: 1,152
s Ugenll g Qllall s ATML
Mng: 1 Tel: 1.5,2,2.5 CSD: 1,1.5,2
bl g Uganll add Qllal) as ATMPass
CSDgypgtMng: 1+1 Tel: 1.5,2,2.5 CSD: 1,152
k)l g5 Uganll gy allal) o ATMLB
CSDgypg: 1 Tel: 1.5,2,2.5 CsD: 1,1.5,2
iat Bl Glas b g ATMF
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i) Joms w5 i) Sy i Bl ads ATMRt
Mng: 1 CSDSUPB: 1 CSD: 1.5,2,2.5
CBhad 4 g sl gladl) Cipaall Al Al @liby ) ol Ealdl dae) ¢ Jgaadl : jaaall

tdad 4 g gpsmd) @ladll ipaal) clasd o ullal) Agaa —1

Qllds 2019 alad Blis el Pla Bded 4 g5 sl Hladl) Capaddl ) eDaall 305 ddlye &
casy S e Adlite clels b el JS Cipad) ) cplualsll aae Jasasy tlag ClehaY) (e de sane g Laly
@l iy alasy) Gl aaas 8 el o oely (Jol€ el Pla el cpsad JS e ddlia o g
fok WS e Ay e lgmaags coDanll alacY)

LijEidee (50 ) bl Janll o 53 (A Caldlaiall sae

Ls@idies (200 ) Lalaa 31 Y Jaall ags o Cplabaiall 2

«4 : [11.30-10.30]<5 :[10.30-9.30] <2 :[9.30-8.30] SV I Lakaa 3 Y (g Jaml) el i 55
1:[1.30-12.30]<3 : [12.30-11.30] (5 1 o) Lilas))

(4) el (2) el ¥ (1) £EDEN (3) CuY) (5) 2aY) Y ) Lalaa ) J8Y) (g g osand) ol i i

(5 1) Laa))

...... Sl il i) el e Lelan 3 SISV G ) 5

19 18 17 16 15 14 13 12 11 10 9876543 2 1 (b
28 27 26 25 24 23 22 21 20

dee (200 ) eDleadl o iyl (5 il dplagin¥) A3

el S

tosdl Gana daall el Jiag dpanll Ll ¢ el (8 o) o) Cauall Jiay Cam o(11) Aslas (302 4

8.30:9.30 9.30:10.30 10.30:11.30 11.30:12.30 12.30:1.30
Day1l

27 67 53 40 137
Day2 159 50 40 30 10
Day3 |14 35 28 21 7
Day4 | 7 17 13 10 3
Day5 |12 30 24 18 6
Day6 |13 33 27 20 7
Day7 |10 25 20 15 5
Day8 | 7 17 13 10 3
Day9 | 7 17 13 10 3

55 — Day10|25 63 51 38 13
Day11(23 57 45 34 11
Day12|14 35 28 21 7
Day13| 7 17 13 10 10
Day14| 7 17 13 10 10
Day15 |12 30 24 18 6
Day16|13 33 27 20 7
Day17 (23 58 47 35 12
Day18| 7 17 13 10 3
Day19| 7 17 13 10 3
Day20 21 53 43 32 114

(11)
o Lalaie 5 CATENA galiy b Gl s z3se Y Al bl dbghias juabie Jlaal
(1) JSi 2019 ale o Blid sed DA (35ad 4 g8 (gysal) (e Chpumall oSlaal oLl Gaxil
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2019 kil 28-1 858l « 3das 4 £b gysmal) @lal Cipuaal) p3as (385 :(1) J
'Arena’ galiny cMisa cdaldl slie) : juaall

s G 4 g sl @ladll Copad clod o cllall deil) Aluludl o Gl JKED

Alia Gy Ladsine €5l llyy llall o Aai ) 505 <l cdisma s 3 Lo S5 gl o 'Cyclical’

Alme lid 8 aSal) a5 laal

(3l [4] 82 sl @2l Cipaall BlSlaa igai e iy -2

Casha Ayl o AoVl (Bhar 4 g (el (@l ol BlSlae zisa ol Glghad Jia
il o lyg aDliaag 7 salll Cilial il apaay Uiy

3dad 4] £ @ sad) @ladl) Cipnaall BlSlaa g dgal cilialyid) 1-2

o) ol duad ¢ "Pm 1.30 5 Am 8.30" (i 4Bk i) iy (1
OlS 4y Saill Capadl g5l (Say Y CEXx0genous event' ala s s calkll s 2

G L amg il edae (385 ayy o gy Ul cands pUh e il S (g ) i il 8l gy
S bt @25 (- il 2l sl el s cCapal) Sland i) A5)s lyitie 5ms pie V)
Al s DA callall b

Jsb (FIFO) : )Usiy) Coa baas deaal)l Sl auny Caghn 32c 1 HUSY) Caghin 23 3
oY) Gagdial i W dliade oDlae da g Y Ldgaae e U Caa

daft (Cipadl gilise Giliie & (@lisil xag Y gl 'Fixed Capacity' aul «iyidl) (4
ccala sl algal Aag cpadll an Y G 5 )08 L) lajlad) sy ) Alelaa) ¢ Jinay L2500 2gal)

Y e Gl oM dsay dla b dalindl alee e ol deadll adie o ol asiy Y 5

o) Caghn JS5 Jla 8 Gl A paall cilleally Ji deadd) adie e g asiy
a Gaady ¥ e cageladl (alaidl cad daadl lledl sy et adie a5t (6
gl Allea (e Alsadly cilelal ATy codleall Jaaiiy
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A ol Juial ety Gshing Leadll edie paend ceadll adial Lpwilly ¢daall cpadi gy Y (7
SV JEVL Al Caall 8 delaial) aghy il Caa e ST (< Lavie GlIA L Jaleiall Jd (e a0 )lis)
Y] U Caa

t el 4 £ gysmd) (@l Cipaall Cipas $lSlaa zisai slal sly  2-2

:" CBS Clients Arrivals Sch" ¢pesldll sdaal) slgl saag elly  1-2-2

"‘Constant” 4y 358 J< bl o8 1fie bylid) S Glasae ool QK adgy sasgl) 28 a5
S coma Jlin) sl g Schedule’ i) Jsaad s f CMTBA" cpaddl o (e3l) Lawssia iy
sda @ s cJsan ol SHLEA) & cAuhall misa (B .z dsall aacas ojlisy 3 "EXPression’ usill caey
(1) Golaad) IS 3 LS aslily,

:'CBS Clients main distribution’ sdaall A& ajsill 8 saag sy 2-2-2

'N-way by eIyl lidl & cCipad Dee s chaY Decide Unite" 1 saay ol
ik aud ¢dee (CAD' dplall clluall aud odlae gty lsl &5 ) oDleadl audy 53 chance'
2(8) Usaal) b dnimge gys sy LD" gl edae 'CSD' ¢ deall

t@das 4 g8 )] o) Gipaall sdlend AgY) aiigill LB Basg 1(4) Jssa

Decide-Basic Process
Name Type
1» CBS Client N-way by Chance 2rOWS v conditions
Main
Distribution
Conditions
Percent True
1 75.86
2 21.55

JAreNna’ galiy alsdiul slslaall zigad cYAY) cdald) i) 1 juadll
:'Stations’ cilaaal) s Uy 3-2-2
lass 4 (5)dsaadl o wadlsl) ()l e gald) Jdhaall Gl (sl il 8 cllaad) Ji
Gl 5l 'CAD Arrivals' iplall cililall sde Jsas ibaes s lhae lgie dlase 14 o Laid
o) iSa 4l <'Inspection Area’ (3sxils i) dikie S JCAD Area’ iylall cbluall clilee ¢y
(385 'CSDgyp Area’ ¢Szl dars aud
3dad 4 £ el el Ciyaall dpiyl) cillaaal) 1(5) Jgaa

Station- Advanced Transfer
Name Station Station Report
1| CAD Aurrivals Station CAD Arriv
2 CAD Station CAD Depr N
3| CSD Arrivals Station CSD Arriv N
4 | CSD Departure Station CSD Depr N

JAFENa’ gealiy aladiuly SlSlaal) g ised YA bl dae) 1 juaal

%2.6 = (%21.55+9675.86) — %100 :agal sdhaal ,a Jsaal b Adal dpudd ?
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"Routs’ cilgasall sly  4-2-2
Cilshd iy o Al dasally L) casse Clgay iy ) o GUIKH 4agy asli Clasg Ay
JS S iy A e AL e sadinall Cilgasdll Jlial &L (L) e IS8 Jiee JSI Gy
dAidee JS ehab Aaldll hludl Guadie e 4ngi dase e oSlaall zian ULy (e JS0 Al
ilense 10 dual a4 mpns (6)dss IV gl (b LaS 2001 Al ey (o
et 4 £ @ugmdl) 3 Cipaall Apuasiyl) cilgasal 1(6) Jsea

Route- Advanced Transfer
Name Route Time Units Destination
1 CAD Start Transfer Minute By Sequence
2| CAD Start Sequence Transfer Minute By Sequence
3| LD Start Sequence Transfer Minute By Sequence
4 Route to Other Transfer Minute By Sequence

JArena’ galiy alidiul SlSlaall 7 3gad ¥R Gald) dae) : juaal)
P'Assign Units' amaddll claag sy 5-2-2
AN Wl e plsl o claie S "Attributes’ cluald 2ila) e papadidl) Glaay oK
AT L a3 CClient Index’ gsill () sisd) (o s Cipad 1 gd Ganadill Lol
$dac (TS' ¢de 'PSD" e | apeanais oy "CAD' ¢Slead dpilld ceSlaall dpuiyll 151 e
Disk’ Alall alazinly oY) gsisall o gsill Idia¥) aysill Cappat Ly IS any L anaddl) AT ) 'CE'
gsll Jliial o ¢(7) Jsaall G Nisd AL L@V leiaY aeliall oSl wendd) Jsan G35 & 151 g6
el lluall dlaal S asandl) Jlia¥ly <0.136 sl 'PSD" dplall cliluall dae o JsY)
¢l 'Sequence’ ALl dpals cayps @y L .0.964 il g8 14 deal e 13 &) gl oa
Agstlad) dlabaall Slay ool "Plan’ iy A8l ¢ 151 e g58 JS Ganads
t3had 4 g o) (@ladl) ipaall Ganaddll liag 1(7) Jsi

Assign-Basic Process

Name Assignments
1| Assign CAD Client 4 rowsy
2| Assign CSD Client 4 rows
3| Assign LD Client 4 rows
Assignments
Type Attribute Name Entity Picture Value

1 Attribute CAD Client Index | Picture. Report Disc(0.136,1,0.17,2,0.17,3,0.17,4,0.17,5,0.
17,6,0.51,7,0.567,8,0.68,9,0.907,10,0.93,1
1,0.953,12,0.964,13,1,14)

2 Attribute Entity. Sequence Picture. Report | CAD Client Sequences(CAD Client Index)
3 Attribute Entity Type Picture. Report CAD Entity Types(CAD Client Index)
4| Entity Picture Attribute 4 Picture. Red Ball 1

JArena’ galiy aladiul slSlaal) 73l c¥RY) dall) dae) : juaal)

:" Process Units' cllead) claag slis  6-2-2

5 "RESOUICE" lsall tams Aa3ia) Cum e tMied (LA 3amy Gllee ilany aladiu) s ol gy
L i 'Seize Delay' il L S 'Delay’ jabi telayl dua o Loads ccililaadl 5lay "Sets' cile sandll
O -EXPressing' Lwss ol ¢ Juda) b 5 culi aae il g jlidls Seize Delay Release’ il Sualis
& i (Sllee Bang JS el s LRI &5 s (Bher 4 g ol (el Cipaall Ll Sllaal) (8)dsaad)
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Did) 23 WS ¢ la 3 355 cus "CAD Tellers Process’ dplall clbilaall ciliead 'Set' de sana 3lgall laidl)
il A ghaciglead) s s JCAIL e ld ay Al (12) Asled) CEXPression’ s sddesl Slaty sl e
el ol el 48 giaa o g piae clileal)
CAD Process Time*CAD Tellers Factor(CAD Tellers Index) (12)

Pl 4 B o) smd) @ladl Cipeaall L)l cllaad) 1(8) Jsan

Process- Basic Process

Name Action Resources | Delay Type Units Expression
CAD Tellers Seize Delay 1 rows Expression | Minutes CAD Process Time*CAD Tellers
Process Release Factor(CAD Tellers Index)
CSD Process Seize Delay 1 rows Expression | Minutes CSD Process Time*CSD Clerks
Release Factor(CSD Clerks Index)
LD Process Seize Delay 1 rows Expression | Minutes LD Process Time
Release
Inspection Process Seize Delay 1 rows Expression | Minutes | Inspection Process Time*Supervisors
Release Factor(Supervisors Index)
Manager Process Seize Delay 1 rows Expression | Minutes Mng Process Time
Release
CSDy,, Process Seize Delay 1 rows Expression | Minutes CSDsg,, Process Time
Release
CAD commitment Seize Delay 1 rows Expression | Minutes CAD CA Process Time
Admin Process Release

JATENa’ gualiy alaiiul Slslaall zisad cYEY cdald) das) 1 jadll

Clan o cnad) Alee Sladl (305 apn s CSAW' s Gl e nall Jalatia oy Lo Mliad
sie e Jy M AL ¢ Tria(2.5,3,3.5)" il Jia¥) asll ol salsy Jlsde a) say il
Jiid dleall 5l () g (0.8) e (5SE capm Cilaa adl Gajisily dleally dual 53 Ciljal)
ey gl Clam (e Cond) leal ALY Aad 8 daaally clilual) ol s G0 chay) ) el
sl "Inspection Process” 4yl 5 'CSD Process’ eJlasll daxi aud cilbilee lang o by & Adplall
'CSDsyp #Dleall dadi aud Cipiia 5 "Manager Process’ el cilleal 4l Wi LD Process'
Calige 3gay G "RESOUICE” desene goill lial 26 'CAD CA Process’ al5¥) Jssaes Process'
cOlleally a6y ams

'Set” de ganal) cilily 3ang  7-2-2

Chea 8 Ao sane JS alati L caliuall i cdleeY) o gsill G 255 ) 2))sall 1 cle sanall (panals
slac] EDB o Ciubia dsay Aaadle (Ko Cim zdgaill b deadiusd) Gile sanall (9)dsaall Gu CArray”
Cpibhge EOB sa oDleal) ek 4l dlaga 22e o WS ¢l dae Jiay

t3dad 4 £ el @il Cipaall deganal) cilily Saag :(9) Jox

Set- Basic Process

Name Type Members
1 CAD Tellers Resource 3 rows
2 CSD Clerks Resource 3 rows
3 LD Entity Types Entity Type 2 rows
4 CSD Entity Types Entity Type 8 rows
5 CAD Entity Types Entity Type 14 rows
6 Supervisors Resource 7 rows
7 LD Clerks Resource 2 rows

JArena’ galiy aldiul slaal) zigal cYAY cdald) slae) @ juaal)
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'Variable' sdiall clily 31a8-2-2

Gligieas ¢Transfer Time=0.2 min' il (0) 1 a5 zisall Clystia Caypad Sy sasgll o284
CSD Clerks"  Jalaiall clead aud ilase <'CAD Tellers Factor=[1,0.9,0.8]" osiall :cul,adll
:(10) Js» ." Supervisors Factor=[0.8,0.8,1,1,1,1,1]" s, " Factor=[1,0.8,0.9]

thad 4 8 gsad) a3l ipaall yatal) Uil Basg :(10) Jsas

Variable-Basic Process
Name Rows Data Type Initial Value
1 Transfer Time Real 1 Rows
2 CAD Tellers Factor 3 Real 3 Rows V¥
3 CSD Clerks Factor 3 Real 3 Rows
4 Supervisors Factor 7 Real 7 Rows
Initial Values
1 1
2 0.9
3 0.8

JArena’ galiy alidiul slSlaall zisal cVEY cdald) dae) @ juadl

:"Sequence”’ Al @lily 51a99-2-2

On degene dhd S et LAl Gl Saas cAesfiall degenall Clily saay 8 AL Labd (e
o2 & Alaall Sl (o) Anals (3] g cleal] JEDU Chagd) Aaadll an) yaad 2y 35kad JS A ¢ Steps” cilshaal)
@ Aeasl) dladl il 1Y Sad HTria(mine, Mode, Max) Sady) de) e o (<6 326 ) cddaadl)
Lald Gl S GaNl o deasl Aasdl)l culS 13y CAD Process Time' duals Gi5 dplall clilual
AL A e eia ¢(11) Jsoall mms dddee IS0 dasupall dadll g3 s 13, "Inspection Process Time'
SSAD" sl las g la)

Pl 4 g oy pad) g )ad Cipeaall ALl @iy Basg 1(11) Jsaa

Sequence- Advanced Transfer
Name Steps
1 PSD Client Process Plan 6 rows
2 | CAOSP Client Process Plan 5 rows
3 | CAOFC Client Process Plan 5 rows
10 | SAD Client Process Plan 3rows¥Y
Steps
Station Name Step Name Assignments
1 CADArea SAD to CADArea Stepl 1 Rows
2 InspectionArea SAD to InspectionArea Step?2 1 Rows
3 OutsideBank SAD to OutsideBank Step3 0 Rows 'V
Assignments
Assignment Type Attribute Name Value
Attribute CAD Process Time Tria(2.5,3,3.5)

SArena” gealiy aladtiuly slSlaall GSJ.A.’: YR cdaldl das) @ jaaal)

¥ Laie cilal & ¢Tria’ laialk (Al a3 gl aadiey Triangular distribution” Atiall gl clilead) Slad) Al apar g 4
Lss 'Mode" Laga s S dagdlly "Maximum' dag i 5 "Minimum’ dad sl @i jhigy oSty o Saia¥) a5l dana JS& 20
CAIAIN) & Agg Alaial) i) s s 4l
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