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Internet-based Generic Simulation Model for QOutpatient Clinics

Jeongin Koo™ - Giho Lee** - Jongsung Lee** - Hong Li** - Byung-In Kim**

m Abstract =

This paper introduces an Internet based generic simulator for outpatient clinics, named PIOS (Postech Internet
based Outpatient Simulator). Unlike other simulation tools, PIOS is operated on the Internet, is straightforward to use
for outpatient process analysis, and is open to public via http://logistics.postech.ac.kr/pios with free of charge.
Therefore, non  simulation expert users such as hospital administrators and managers can easily access to PIOS and
conduct simulation study by themselves. In this paper, we describe the main components and programming logic of
PIOS, and demonstrate its validity by comparing the output results of PIOS and a commercial software package.

Keyword : Healthcare, Generic Simulation, Internet-Based Simulation, Outpatient Clinics
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PIOS | 34347 | 3724 1928.3| 3684 11605 | 25.0 187.0 | 269
3 0.49 0.50 0.50 0.89
AutoMod | 3383.1 | 2195 1877.9| 220.3 11552 | 376 186.8 | 234




Mod 222 A3} two sample t-teste] e <3E
6> 2t} Al 7FA AU L B 5% o] el
A Adgre] BAAH R Py AFVMEE 7148
I $lTh &, PIOSE o] &3 A&l A7zt
ZE ] AutoModE ©]&3 Axztka}

AT AL # glov] ol PIOSY

B ATeA = g RlE 222 S 9
3+ generic AlE#o]A REel PIOSE sl 1
FEAS HAFeSth PIOSE Aup ofZ8lS 7w
o7 whsolxlom oY ZEAA AlEYldE ¥
wo] Zaaer glo] dlole] 4 3 #olohx wj
Aoz est ¢ s AAEACE weEbA A

2 3 #AREE PIOS
£ o] gato] AlEdold RdS g7 wEojru 4

A MR MRl mASE Bssh 2 B0
S 4n, A8 ZzAzd AAeY Ao

3t
Al AR 5 Al 7 Ausl e Hlojolwt ¢

Jl 7]8F Generic Al E#o]lAd ndl 149

ojef At ZrA 20t BH AlE

I
S 5= glo] HYSe AL FfA
(e} I~
T

5 o

PIOS+ http://logistics.postech.ac.kr/piosol| A &F
i AR AFHE) AlOlE YA FE
As Xt g QA AR Fol AT
it PIOS= 2709 ol nd 34 ddats
A om HA HYEsl &3

2tk PIOSE A4 HYE

o
2
1]

RN

mlﬂ n
Y % K
SR 4

A2

=2
2

o
!

ElEJoll M o] 2 g7 AA 7],

od 9 oy
o2 & 2
i
izt
>R x 2
R =)
oE o Prorlu
L g ¥ e g 12
2

ofo

o

tt

~

of

=0

rir

18
o
[o

i

pou)

o

fetl

N

o

)

O

A Ya A e BAjo)
Ra AgTolHe P A4EL o 4

7h 8 Holeh & Al Aa Aol

g, S4a Cp BAgoR 288 4 98 Ao

oh ES QAR LAl Awg AEUolHE

Lesich QU TRAsE e TeA s
£ nE AAES M3 ek 2, 1EAHEe

#1402 BA4F WEste] B4 JuhE A3

o
o
e
o
i
fo
[
|t
o
bl
ot
P‘L
Q2
)

drtzh Hofof dh= A Sl Wit A

% 9e Aol



150 FAl - 0]7]% -

e
K
4
ek

(1] 7749, o154, AR, “ThFd 25 ZeAx
/\]%gﬂ ]/ﬂ UE“ 7Htﬂ—” rEH

At gere] FAsEm 3], 2009,
[2] A%, ‘S8 gt A/ 7
AREel Haske AR AlEEold A7, T

QASHS] =57, A29d, A15(1997), pp.97-

(4]

(5] Eﬁ%ﬂ% r2011 Eﬁ%ﬂ%ﬁ]oﬂ_ih A575
(2011).

[6] 915, dlol g, 0wl “ol 7 2 A28
EJ_GI

A3t generic AlEH IR 2d AL Tojgak
3t F=AFEE 3, 2008

[7] &&, olefa], “e o 3} ooF why A7
5 A% AlEYeld HH3 7o) a3 Pt
of &3k A, ik sts)/ e o #5t
3] FAEE =Y =i, 2010

(8] ©8A, FA2], 153 “elef gzt t)7| A7k
ZAS g AAH AlEY el nd”) Teke
FA18kE 1997 FANEESF],, 1997

0] &, “dsrux 2y &3 2 4 ws]”

"KIS Credit Monitor;, 2009.

[10] HAE, oluizl, A<, A, 44w, “Hd
obA| o] HA A5 A3t S8 dl7]Al
b aeEg AlEYeld Bd s rEdA
g 8+3]#],, A213(1998), pp.223-232.

[11] Aytug, H. and C.A. Dogan, “A framework
and a simulation generator for kanban-con-
trolled manufacturing systems,” Computers
and Industrial Engineering, Vol.34, No.2(1998),
pp.337-350.

[12] Harper, P.R. and HM. Gamlin, “Reduced out-

patient waiting times with improved appoin-

o]%_/&(-)l . o] :g: . 711:130]

tment scheduling @ a simulation modeling ap-
proach,” OR Spectrum, Vol.25(2003), pp.207-
222.

[13] Jun, J.B, SH. Jacobson, and JR. Swisher,
“Application of discrete-event simulation in
health care clinics : a survey,” Journal of the
Operational Research Society, Vol.50(1999),
pp.109-123.

[14] Kim, B, S. Jeong, J. Shin, J. Koo, J. Chae,
and S. Lee, “A layout-and data-driven ge—
neric simulation model for semiconductor
fabs,” IEEE Transactions on Semiconductor
Manufacturing, Vol.22, No.2(2010), pp.225-
231.

[15] Lee, S., H. Cho, and M. Jung, “A conceptual
framework for the generation of simulation
models from process plans and resource con-
figuration,” International Journal of Produc-
tion Research, Vol.38, No.4(2000), pp.811-828.

[16] Lee, Y.T. and CR. McLean, “A neutral data
interface specification for simulating machine
shop operations,” Production Planning and
Control, Vol.17, No.2(2006), pp.143-154.

[17] Lowery, J.C., “Design of hospital admissions
scheduling system using simulation,” the Pro-
ceedings of Winter Simulation Conference,
(1996), pp.1199-1204.

[18] Mackulak, G.T., F.P. Lawrence, and T. Col-
vin, “Effective simulation model reuse : a case
study for AMHS modeling,” the Proceedings
of Winter Simulation Conference, (1998), pp.
979-984.

[19] Mathewson, S.C., “The application of pro-
gram generator software and its extensions
to discrete event simulation modeling,” IIE
Transactions, Vol.16, No.1(1934), pp.3-18.

[20] Paul, R.J. and J. Kuljis, “A generic simu-

lation package for organising outpatient clin-



ics,” the Proceedings of Winter Simulation
Conference, (199), pp.1043-1047.

[21] Pidd, M., “Guidelines for the design of data
driven generic simulators for specified do-
mains,” Simudation, Vol.59, No.4(1992), pp.237-
243.

[22] Raikundalia, G.K., M. Mastan, and C.A. Bain,
“A web-based visual simulator for hospital
management using discrete event simulat-
ion,” Research Journal of Information Tech-
nology, Vol.3, No.1(2011), pp.55-67.

[23] Rohleder, T.R., D.P. Bischak, and L.B. Ba-
skin, “Modeling patient service centers with
simulation and system dynamics,” Health
Care Management Science, Vol.10(2007), pp.
1-12.

[24] Son, Y.J., A'T. Jones, and R.A. Wysk, “Com-

ponent based simulation modeling from neu-

P

| 719} Generic Al E#o]Ad =l 151

tral component libraries,” Computers and In—
dustrial Engineering, Vol.45(2003), pp.141-165.

[25] Steele, M.J., M. Mollaghasemi, G. Rabadi,
and G. Cates, “Generic simulation models of
reusable launch vehicles,” the Proceedings of
Winter Simulation Conference, (2002), pp.
T47-753.

[26] Wijewickrama, A.K.A., “Simulation analysis
for reducing queues in mixed-patients’ out-
patient department,” International Journal of
Simulation Modelling, Vol.5, No.2(2006), pp.
56-68.

[27] Wy, J., S. Jeong, B. Kim, J. Park, J. Shin, H.
Yoon, and S. Lee, “A data-driven generic
simulation model for logistics embedded as-
sembly manufacturing lines,” Computers and
Industrial Engineering, Vol.60, No.1(2011),
pp.138-147.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


