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TOMCKUN
I I NONNTEXHUYECKUN
B YHUBEPCUTET

Create — TeHEpUpYyET 3asBKHU,
KOTOpBIE TOCTYMAalOT Ha CEPBEP
(Ha 00palbOTKY) WJIK B OYEPE/Ib.

Create [ ? l
Name: Entity Type:
Create 1 v Entity 1 v
Time Between Arrivals
Type: Value: Units:
[Fiandom (Expa) v] 100 Seconds vJ
Entities per Arrival: Max Arrivals: First Creation:
1 Infinite 0.0
oK ] [ Cancel ] [ Help

Time Between Arrivals — BpeMsi MEXIy IBYMsI T€HEPUPYEMBIMHU OJIOKOM
3asBKU. Random (Expo) — SKCIOHEHIMAIBHO PACIPEICICHHOE CIIydalHOE
BpeMs ¢ MareMatndeckum oxuganuem 100 (rione Value).




bnok Process

—

Process @

Name: Tvpe:

Process 1} v [Slandald v ]
Logic
Action: Priority:
[Seize Delay Release vJ Medium(2) v
Resources:

Add..

<End of list> =

Delay Type: Units: Allocation:

[Exptession v] [Seconds VJ [Value Added

Expression:
EXPO (90

(V] Report Statistics

[ 0K ][ Cancel ][

Help

TOMCKUN
I I NONNTEXHUYECKUN
B YHUBEPCUTET

H3zmenaemwvie napamempul

Delay Type — HaCTpOMKH BPEMEHU
Ha KOTOPOE CYIIHOCTb 3aJCPKUTCS
B OJIOKE.

Expression —
BBIPAYKCHHEM.

3a7aTh  BPEMS

EXPO (90) — cnyyaiinasi BETMYMHA
pacrpeaesicHHass SKCIOHEHIIUAIBHO
Cc MareMaTndeckuM oxxkuaanuem 90.

Process — o0pabarbIBaeT 3asBKU (MOACIUPYET CEPBED).

Heuszmenaemole napamemput

Action — Seize Delay Release.

Resources — Name: Resource 1, Units to seize/release: 1.



brnok Hold
Hold @

Name: Tra

— ¥ | Scan for Condition v]
Condition:

2 1 ATE (REsC IDLE_RE

Queue Type:
[Queue =
Queue Name:

Hold 1.0ueue =

[ OK J [ Cancel ] [ Help

=

TOMCKUNA

I MNOJINTEXHUYECKUNN
O

YHUBEPCUTET

Hold — ynepxuBaer 3asBKkU 10
BBITIOJTHEHUSI YCJIOBUSI «PECYPC
(To ecTb cepBep) CBOOOACHY.
Mogaenupyert ouepens.

Type — Tun yclioBus, NMPU KOTOPOM OJOK OTIIYCTHUT YIEpPKHUBAEMbIE WM
cymiHocTH. Scan for Condition — OTIYCTUTh CYLIHOCTH TPU BBINOJHEHUU

yCJIOBHSL.

Ycnosue: STATE (Resource 1) == IDLE RES — B ciiy4yae, €ClIM COCTOSIHUE
Ha3zBaHHOro pecypca (Resource 1, B JaHHOM cllydae) — OXHUJAAHUE 3asBKU

(IDLE_RES — Ha3BaHue CBOOOAHOIO COCTOSIHUS B cpeae Arena).




TOMCKUNA

MoaenvpoBaHue I-I NOJINTEXHWUYECKUM

YHUBEPCUTET

> » I« L

Humepdgpeiic ynpaesnenus mooenuposanuem

Go — 3anyCTUTH MOJICTIUPOBAHUE.

Step — moIIaroBoe MoOAECIUPOBAHUE (MEPEX0od K CIEAYIOIIEMY
COOBITHIO).

Fast-forward - 3anyctuth MoJeIMpoBaHuE (MakCHUMaJlbHAs
CKOPOCTb, 0€3 IrpapuecKoii OTPUCOBKH).

Pause — 0CTaHOBUTH MOJICITUPOBAHUE.

Start Over — 1iIepeiTH K NIPEIECTBYIOIIEMY COOBITHIO.

Stop — 3aKOHUYUTH MOJICITUPOBAHUE.

YT0OBI BHOCUTh U3MEHECHUS B MOJEIb HEOOXOIUMO 3aKOHYUTh
MOJIEITUPOBAHUE.




NapamMeTpbl MOoaenu

Run Setup

=3

Run Speed I Run Control | Reports I Project Parameters
[ Aray Sizes I Arena Visual Designer

Replication Parameters

Number of Replications:

n [¥] Statistics V] System
Start Date and Time:

[ 13 certabps 2017 r. 20:25:03 B~
Wam-up Period: Time Units:

0.0 [Hours ']
Replication Length: Time Units:

100 [Hours ']

Hours Per Day:
24

Base Time Units:

Intizlize Between Replications

Seconds
Teminating Condition:
[ 0K ][ OtmeHa J MpuMernTs

TOMCKUN
I I NONNTEXHUYECKUN
B YHUBEPCUTET

Number of Replications -
KOJIUYECTBO ITOBTOPEHUN
KCIEPUMEHTA C MOJICIIBIO.
Replication Length —
MPOIOIKUTEILHOCTh TTPOrOHA
MOJIEIIH.

Warm Up Period — nepuon
«pa3zorpeBa» - paboThI
CHUCTEMBI oe3 coopa
CTAaTUCTHUKHM (HE UCIIOJIB3YEM).
Base Time Unit — ocHOBHas
CAMHUIIA U3MEPEHUSI BDEMEHH.
Hcronb3yeM CEKyHIBL.



TOMCKUNA

r'pacdhmnueckme asieMeHTbl Jo ] [onuTExHusECkn

YHUBEPCUTET
]ArenaTrammg&Evaluatlon Mode - Commercial Use Prohibited - [part2.doe] l || ==
Elle Edit View Tools Arrange Object Run Window Help =
== - N Y R|w o~ B £ sex R ¥ BHx MM K . r?
NS 220204 L-2-A- 8. =-=-B-=2-A- | «- % @l @ty B o,
PrOJect Bar x| P f N
< Basic Process
<> Advanced Process y
O O R
Assign Delay
Attribute
O O - i
Dropoff Hold
1 [ o ® % o s 1m0
Match Pickup

Clock — yacel 1719 0OTOOpaKEHUSI MOJICJIbHOTO BPEMEHH.

Variable — unaukaTop 1j OTOOpaX€HWs YHCIOBOTO 3HAYEHUS 3aJlaHHOM
BEJINYVHBI.

Level — rpadpyuuecknii MHAMKATOP YPOBHS 3aIaHHON BEJTUYUHBI.

Plot — rpaduk U3MEHECHUS 33ITaHHOM BEJIMYMHBI.



'papukn B Arena

=

e
S Plot
Data Series | Aes I Titles lAreas ] Legendl 3D View |
Data Series: Series1 Properties:
V] Series 4 |@ Source Data z
3 i Name :Series1 ;’7]
W TAVG (Hold 1.Queue W v | = |
= Fill L3
Pattern [J(No Filty
ForeColor B RGB(128,0,0)
BackColor [ ]RGB(285255,255)  _
Source Data\Expression
[ Add ] [ B ] The simulation expression to monitor and p...
Sample

80
70
60

[ 0K ] [ LCancel ] [ Help

TOMCKUNA
MNOJINTEXHUYECKUNN
YHUBEPCUTET

Expression — BbIpaxeHue, B
COOTBETCTBUM C  KOTOPBIM
CTPOUTCS  KpuBas  (MOXHO
HCIIOJIb30BAaTh Expression
Builder).

Name — uMmA  KpPUBOHU
(oToOpakaeTcs B JIETEH/IE).

Data Series — Bxiagka, B
KOTOPBIX 33JJal0TCSI KPHBBIE.
Axes — HaCTpOMKa OCeM.

OcmanvHbie 8KJIAOKU —
KacTOMHU3alvugd TIOJIOTHA U
JIETEHIBI.

Knonka Add (Bxinanka Data Series) — 100aBUTh KPUBYIO.
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TOMCKUNA

A4 A4
HacTpouka oceu J [ no/vExHmsEckun
B YHWBEPCUTET
[ bt piot (=) o o
R S Hacmpoiiku oceii (Axes)
| Data Series | &#es | Titles ]Areas ] Legend ] 3-D View |
Axes: Time [X) Axis Properties:
[¥] Time ) Axis B Gridlines R
[¥] Left Value [¥) Axis B Major i | o _ .
] i Vo 01 "Cor = *Title — Text — moamuCh K OCH
Style — Solid
s Veble, oo *Title — Visible — BunuMOCTb IMOIIACH
Color RGB(0,0,0)
e S *Scale — Maximum/Minimum — MaKCUMaJIbHOE
ol — z 3HauYeHUE (110 OCH BPEMEHU — PABHOE BPEMEHU
The colos ot maos icie MOJEIUpOBanys). 3uadenus B rpaduke (it ocu
Sample a0CIKCC) YKa3bIBaeTCsl B 0230BbIX BPEMEHHBIX
90- eANHUIIaX (CEKyHIax).
80 A 1 ( YHI )
o *Scale — Autoscale Maximum/Minimum —
0 aBTOMacIITaOMpoBaHUE (HEOOXOAUMO OTKIIFOUATH JIJISI
a0+ PEIAKTUPOBAHHUS IIKAJIbI).
20
TN R *Scale — MajorIncrement — pa3HULIA MEXKY
C o (e e COCEJIHUMHU HYMEPOBaHHBIMH OTCUETAMU

*Scale — MinorCount — 4uciio 1€JICHUN MEXKIY
COCETHUMH HYMEPOBAaHHBIMU OTCUETAMMU

Knonka Add (Bxinanka Data Series) — 100aBUTh KPUBYIO.
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BEE TOMCKUN

NMpuMmep rpacdpumka I.I NONNTEXHUYECKUT

YHUBEPCUTET

Average Queue Size, entities

1 1 1 ] 1 1 1 1 1 1 1
0 64000 128000 192000 256000 320000 384000 448000 512000 576000 640000 704000
Time, sec

—Average Queue Smel

M3MeHeH (PoH 1moaoTHA, MIPUQTHI TOANUCEN, MacIITad ocen

MOo3kHO UCIIOIB30BaTh MPOU3BOJIBHOE (hOPMATUPOBAHUE, HO
i.ocn JOJKHBI OBITh MOJIMUCAHBI (C YKa3aHUEM €]1. U3M.),
JIOJKHBI TPUCYTCTBOBATH IIKaJbI (HOHSATEH MacuITad ocei).

N
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OTver

I TOMCKWUN
I I NONMUTEXHUYECKNN
B YHUBEPCUTET

Omuyém npeocmaenen Ha  HECKOAbKUX
cmpanuyax. Ilepexnouenue cmpanuy — 8
3A20/108Ke HYMPEHHE20 OKHA, COOEepHCAULe20

H .o
s J[ Her omuém.
18:23:59 Category Overview CeHTabpb 12, 2017
|Unnamed Pro‘lect
Replications: 1 Time Units: Seconds

Entity

Time
VA Time Minimum Maximum
Average Half Width Value Value
Entity 1 94 8273 7.92097 0.2497 595.32
NVA Time Minimum Maximum
Average Half Width Value Value
Fntitwv 1 nnn n nnnnnnnnn nnn nnn
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= TOMCKUn

OTuyeT (No pennukaLuamMm) B J [on mexnseckun

YHUBEPCUTET

Bozmoorcen npocmomp omuéma no xasxcoou u3z penaukayui He3a8UCUMO

(Heobxo0umo, Hanpumep, 0Jisi 00HO020 U3 3A0aAHUU 8 yacmu 2).

Run Setup

Replication Parameters Array Sizes Arena Visual Designer
Run Speed Run Control Reports Project Parameters

At the end of the simulation run, display default report ...
() Always () Never @ Frompt me

Default Report:
Category by Replication v

Category by Replication

Omuém no  Kaxscoou
penauaxkayuu

OtmeHa MpUMEHUTE Cnpaeka

Run Setup u—

Replication Parameters Array Sizes Arena Yisual Designer |
Run Speed Run Control Reports Project Parameters

At the end of the simulation run, display default report ...
() Always () Never ®Prompt me

Default Report:

Category Overview v

Category Overview

Omuém no ymonuanuro

OTmeHa MNpuMerUTE Cnpaeka
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OTueT (no penaukaunsamMm)

B TOMCKUN
I NOJIMTEXHUYECKUN
YHUBEPCUTET

é&@%@n< » oW1

=Y Unnamed Praject

[ Replication 1
[ Replication 10
#-[ Replication 11
#-[Y Replication 12
i1 [ Replication 13
[ Replication 14
[ Replication 15
[ Replication 16
+-[) Replication 17
[ Replication 18
[ Replication 19
[ Replication 2
[ Replication 20
0-[) Replication 21
71 Replication 22
[ Replication 23
[ Replication 24
t-[) Replication 25
[ Replication 26
@[ Replication 27
#-[Y Replication 28
[ Replication 29
[ Replication 3
i1 [ Replication 30
7-[) Replication 4
[ Replication 5
[ Replication &
[ Replication 7
t-[) Replication &
[ Replication 9

[+

| [ naBHLIN 0T4ET

/75 g @ |

0:19:45

Category by Replication

Hoabpe 13, 2017

[Unnamed Project

Replications: oU I

Replication 1

Start Time: 0,00 Stop Time:

180 000,00 Time Urnits: Seconds |

[Entity

Time
VA Time

Average Half Width

Minimum Maximum

Entity 1
Entity 2

NVA Time

48.0520 250468
0 0,000000000

Average Half Width

0.04774767 364.47
0 0

Minimum Maximum

Entity 1
Entity 2

Wait Time

0 0,000000000
0 0,000000000

Average Half Width

0 0
0 0

Minimum Maximum

Ha 75 cmpanuyax oocmynhusl pe3yibmamol nO KaxdcOOU U3 peniukayuil.
s ynpowennou nasueayuu no om4émy 8 NOUCKAX HYIHCHO20 napamempa,

YOOOHO UCNONBL308AMb 0€PeBo 8 €60l 4acmu OKHA.
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P3360p OoTyeTa I I-lI:I(C))'}'I/Iﬁ'IlSIlEA)(MHMLIECKMIZ
B YHUBEPCUTET

CpenHee 4ncno 3asiBOK B
cucteme

CpeaHee Bpemsi obcnyxnBaHust
3asBKU

CpenHee BpeMsi npebbiBaHUS
3asiBKM B CUCTEME

CpenHuin pasmep ovepeau

CpenHee BpeMsi oXXuagaHus

CpeaHss 3arpy>eHHOCTb
cepBepa

[Entity] WIP (Average)
[Entity] VA Time (Average)
[Entity] Total Time (Average)
[Queue] Number Waiting
(Average)

[Queue] Waiting Time (Average)

[Resource] Number Busy (Average)

16



KoHTpONb MOaenum

MST
99 88

B TOMCKUN

YHUBEPCUTET

MONMUMTEXHUYECKUI

/Jlannwie 0151 nposepKu KOPPEeKmMmHOCmu Mooeu

10 penauxayuu no 200 uacos.

BennumHa B otuére (Arena) Te(ol\z::::ae;)m
N 7.8972 8
MST’ 88.024 oo
v 779.73 Ve
Q 7.007 7.111
" 690.77 U
0 0.8898 0.889
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Ncnosnib30oBaHUe CTaTUCTUKMU

4 Arena Trainir --“Lﬁ.u‘n‘;.‘" ode - Commercial Use Prohibited i“rm‘x - Frequencies
Bd Fle it View Took Avange Obect Run Window Help

TOMCKUNA
MONMUMTEXHUYECKUI
YHUBEPCUTET

NEU|ER(ER|1aRon|T|/m <R[V u[Bx/pun «-\—c—m\

oy mikE|ann

Pt B X
¢ BasicProcess
¢ Advanced Process
O Avanced Transfer
< FlowProcess
O Packaging
€ Repois

iy Actvity Aveas

@ Category Ovenview
& Category by Replication
Rt
ifrequtncies
QrProcesses

&t Queves
QrResources

@ Tranfers

{0 User Speciied

@ Tenks

é&@%@ﬂ (rvf hme-

8- Unnamed Project

Irmuimer‘

16:3251

Frequencies

Cermatpy 12, 2017

Unnamed Project Replcations: 1

‘Rep"caﬂon 1 Start Time: 000 StopTme  36000,00 Time Unis: Seconds
System States Number Obs ~ Average Time  Standard Percent ~ Restricted Percent

0 enites 8 1329 881 1944

1 enities 50 2200 12 1600

2 entities Y] 552049 6.60 1457

3 enties ] 43926 598 1319

4 enties 2 47531 687 16,15

5 enties i 456900 597 1316

B enties q 373615 384 847
NITNFRANGE 1" 1290 RARR 5

SAP CRYSTAL REPORTS® X/

Number Obs — cxonbko pasz 6 xo0e MOOeIUPOBaHUsL OOCMULANOCH 3HAYEHUE.
Average Time — cpedrnee 8pems medicoy 08yMs NOC1e008amelbHbIMU
00CMUINCEHUAMU 3HAUECHUSL.

Standard Percent — 0osst spemenu (6 %) 6 meuenuu Komopo2o HabIOOANOCH

CoCmosHrue.
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B TOMCKUN
I NOJIMTEXHUYECKUN
YHUBEPCUTET

DKCNOPT AaHHbIX - M/M/1

< Basic Process
<> Advanced Process

= = 3

I | Assign Delay
) I 1 Attribute
Create 1 i Hold 1 Process |
Dropoff Hold
| {
' 1
= <> Basic Process Match Pickup

0
(]

L

3 Create Dispose
ReadWrite 2 ReadWrite IO

| ReadWrite 1

L
&

Process Decide

U
[

Batch Clone

[

Separate Assign

19



NoakntouyeHmne dbanna

B TOMCKUN
MONMUTEXHUYECKUN
YHUBEPCUTET

. File Edit View Tools Arrange Object Run Window Help

mmwwém“e\ @ o -[=[yR[Bx|>un | "
iINg D O20A L2 W | ES-E=-E-=m-A o oW W & b |Gl m
| Project Bar x |
< Basic Process
< Advanced Process |
3 -~
Create 1 — Hold 1 Process 1 h— Dispose 1
;] / !
1
Match Pickup
I I \ _ .
. Acand e 1 Assign 2 »——= ReadWrite 2 »—
ReadWrite Release 02
Remove Seize 4
D D Name |Access Type Operating System File Name Structure End of File Action | Initialize Option | Comment Character | Recordsets
1 p |Fie1 Microsoft Excel (*.xlsx) E:\Arena_Lab\Lab1\export_data\excehhist xlsx Free Format Dispose Hold No |2 rows |
Search S;a"h and File2 Sequential File E:\Arena_Lab\Lab1\export_data\mcad\arrival.txt Free Format  Dispose Hold No 0.coWs
emove
File 3 Sequential File E:\Arena_Lab\Lab1\export_data\mcad\departure.txt Free Format Dispose Hold No 0 rows

1Ll

17}
=]
>
(%

[~

nsti

[=]
14
m

a
a

Advanced

[ =

Failure

L]

Store

L]

m

E
2
c
A

Variable

Expression

Double-click here to add a new row.

Name — enympennee ums ¢haiina (noboe).

Access Type — mun ¢atina (mexkcmosuiii, MS Excel).

Operating System File Name — nonnoe ums ¢hatina (c nymem). He
O0JIJICHO cOO0epaHcamb KUPULITUYBL.

Structure — hopmam codepoicumozo auna (pazoerumenu u np.)

20




] I M TOMCKUI
DKCNOpPT B TEKCTOBbIE ] TonvTExHmEck
Cl)aﬁnbl B YHWBEPCUTET
Name [Access Type Operating 3 Structure End of File Action | Initialize Option [ Comment Character
File 2 Sequential File E:\Arena_Lab\Lab1\export_data\mcad\arrival.txt Free Format Dispose Hold No
File 3 Sequential File E:\Arena_Lab\Lab1\export_data\mcad\departure.txt Free Format Dispose

Hold

No

Access Type — Sequential File (nocredosamenbHocmsb 6b1800UMBLX

3HAYEeHUl).

Structure — Free Format (¢oopmam no ymonuanuro — xasxtcooe 3naueHue Ha

HOBOLL CMpOKe).

Ilepeo nepevim 3aynckom ¢haiin oonscen Obtmv CO30aH.

21




B TOMCKUN

DKCMNOPT B 3JIEKTPOHHbIE NONUTEXHUYECKI
YHUBEPCUTET
Tabnanubi
Name |Access Type Operating le Na Structure End of File Action | Initialize Option | Comment Character | Recordsets
1 P |Fie1 Microsoft Excel (*.xlsx) ;E:\Arena_Lab\Lab1\expon_data\excel\hist.xlsx Free Format _ Dispose Hold No |

Access Type — Microsoft Excel (*.xls) (snexmponnas maoauya).
Recordsets — Pazmemxa coomeemcmeusi medcoy obracmsamu madbiuysvl u
8bIBOOUMBIMU/BBOOUMBIMU 8 Arena OaHHbIMIL.

File1 - Recordsets

Recordsets in file;

Recordset Name

Named Range

Recordset 1

arrival

Recordset 2

departure

Recordset Name:
Recordset 3

Named Range:

Enter the named range in the Excel workbook
that the recordset refers to.

Delete | View...
[ 0K ][ Cancel JL Help J

Ilepeo nepevim 3aynckom @haiin oondxcen 0vimov cozoan. /[uana3zonsvt 6
Komopble 6bl600AMCA OaHHbBlE O00/1)HCHbL O0blmb noumenoganvl. Daiin

00J11cen 0vimo coxpanéen 6 popmame MS Excel 2003 (.xls).
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III TOMCKUN

I II‘IOJ‘II/ITEXHI/I‘-IECKMVI
B YHUBEPCUTET

Assign (7] =]

Name:

bnok Assign

”

.ﬁssign 1 7

Assignments:

Endoiliss
’ Assignments A Delete

Type: Variable Name:

Variable v | TArival v jncel ][ Help ]

New Value:
TNOW

[ OK ][ Cancel H Help ]

Type: Variable — npuceoumv 3nauerue 21006a1bHOU NEpemMeHHOU (HA38AHHOU
Variable Name).

New Value - 3nauenue xomopoe Hado 3anucams 8 nepemMeHHyIo.

TNOW — ¢yukyusa 6 Arena, komopas 6o3spauiaem meKyuiee MooeibHoe
8peMsL.
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TOMCKUNA

Bbnok ReadWrite I I MONUTEXHUYECKU
B YHUBEPCUTET
ReadWrite (7 ][=]
Name:
Readwrite 1 v
Type: Arena File Name:
Wiite to File v | File 2 -
Overriding File Format: Assignments @
Type:
Assignments: [Variable v
Add Variable Name:
Variable, TAmival T Arrval =
<End of list>
( 0K ] [ Ganal ] [ Help ] [ 0K ] [ Cancel ] [ Help ]

Type: Write to File — ycmanosums 010K Ha umeHue Ui 3anuch.

Arena File Name — cesa3amb ¢ gpatinom (no eHympenHemy UMeHU,).
Assignments —Habop nepemeHHbIX, ampubymos Komopvle NUULYMcs 8 Qati.
Jluanocosoe okHo — 0obasienue Ho8oU huxcupyemblil 8 hatin 8eTUUUHDL.
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YHUBEPCUTET
AucunnanHa Matematnyeckoe moaesimpoBaHune
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