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Reducing waste for the efficiency of production is becoming more important because of the rapidly changing
market circumstances and the rising material and oil prices. The dispatching also has to consider the charac-
teristic of production circumstance for the efficiency. The production circumstance has the non-identical parallel
machines with rework rate since machines have different capabilities and deterioration levels in the real manu-
facturing field. This paper proposes a dispatching method, FTLR (Flow Time Loss Index with Rework Rate) for
production efficiency. The goal of FTLR is to minimize flow time based on such production environments.
FTLR predicts the flow time with rework rate. After assessing dominant position of expected flow time per each
machine, FTLR performs dispatching to minimize flow time. Experiments compare various dispatch methods
for evaluating FTLR with mean flow time, mean tardiness and max tardiness in queue.
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Figure 1. Machine Characteristics -determined Condition of Job
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Figure 2. Dispatching Process in Non-identical parallel Machines Environment with Rework and Sequence dependent Setup time
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2.2 Flow Time Loss Index with Rework Rate
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Figure 4. Calculating FTLR and Dispatching Rule
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Table 1. Expected Flow Time in Case 1

Machine | Machine | Machine Standard
Average o

1 2 3 Deviation
Job 1 100 120 200 140 43.2
Job 2 30 16 5 17 10.2
Job 3 40 20 60 40 16.3
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Table 2. FTLR in Case |

Machine 1 Machine 2 Machine 3

Job 1 0.716 0.613 0.199

Job 2 0.219 0.524 0.763

Job 3 0.5 0.773 0.227
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Figure 5. Machine and Job List Status of FTLR Dispatching
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Table 5. FTLR index of FTLR Dispatching Example

Machine 1 |Machine 2|Machine 3| Average
Type A 0.15 0.05 0.10 0.10
Rework
WO Type B 0.01 0.10 005 | 0.05
Rate
Type C 0.20 0.10 0.30 0.20
Type A 100 150 200 150
P
OCS rpe B| 60 80 100 80
Time
Type C 70 20 30 40
Type A | Type B | Type C | Average
Type A 0 50 70 40.0
t
Sewp [ e B| 50 0 60 36.7
time
Type C 70 60 0 433
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Table 4. Expected Flow Time of FTLR Dispatching Example

Machine 1|Machine 2|{Machine 3| Average Szr;:;z(i
Job 4 203 2125 225 2135 9.0
Job 5 121.7 93 160 124.9 274
Job 6 94 93 145 110.7 243
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Table 6. Experiment Data

Experiment Factor Data Total
Work Time 50000 1
10
Job Type where, Random Integer 1
from 1 to 10
Number of Machine 5 )
(M)
Initialization Time 100 1
Sequence dePendent U[50, 150] !
Setup Time
Basic Process Time U[200~300] 1
Low(U[1~10])
Process Time Medium(U[1 ~30]) 4

Difference High(U[1 ~50])

Higher(U[1 ~70])

Low(0.1xU[0.5 ~1.5])
Medium(0.2xU[0.5 ~1.5]) 3
High(0.3xU[0.5~1.5])

Rework Rate

VxU[0.8, 1.2]

where, V=>1+r)x(s+p)/M
Job Arrival Time " o)/

: average rework rate 1
(7)

v
s : grand average setup
P

: grand average process time

RtaxXM<XV
Job Due Date where, a is random 1

integer from 1 to 4

Number of Simulation AutoMod 100

Number of Experiment 1200
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Figure 6. RDI of Average Flow Time in 12 experiment cases
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Table 7. Experiment Result-Average Flow Time
(Rework Rate : Low)
(a) RDI of Average Flow Time

o] EA3t= o] FHEIANA BAEES A3 THELAT DS

Process Time

Index . MMS EDD EDDR MDDQ FTLR
Difference
Low 0.88 0.90 039 025  0.09"
RDI Medium 088 0.90 032 0.19 0.04:
High 0.88 0.88 0.24 0.18  0.05

Higher 0.87 090 0.09 0.1t 0.01

RDI : Relative Deviation Index.

(b) Box Plot of Average Flow Time

o
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Table 8. Experiment Result-Average Flow Time
(Rework Rate : Medium)
(a) RDI of Average Flow Time

Process Time

Index . MMS EDD EDDR MDDQ FTLR
Frooess Teve Oifferoncoe © Low Process Tere Oiftororce © Modm leference
Low 0.86 0.90 041 023  0.11°
. RDI Medium 0.87 0.89 0.36 0.19  0.07
i ., High 0.87 090 031 021 008
_:_ "N Higher 0.87 0.89 0.15 0.11  0.01°
RDI : Relative Deviation Index.
¥ Tewe (e 1. Pyt Trre Difeverce © Higfey
(b) Box Plot of Average Flow Time
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Table 9. Experiment Result-Average Flow Time
(Rework Rate : High)
(a) RDI of Average Flow Time

Hyo-Heon Ko - Sung-Shick Kim *

Process Time

Index Difference MMS EDD EDDR MDDQ FTLR
Low 0.84 090 043 020 0.6

Medium 0.82 089 039 0.18  0.09

RDI High 0.84 090 036 020 0.9

Higher 0.85 088 023 011 0.01

RDI : Relative Deviation Index.

(b) Box Plot of Average Flow Time
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Table 10. Experiment Result-Average Tardiness(Rework Rate :
Low )
(a) RDI of Average Tardiness

Process Time

Index . MMS EDD EDDR MDDQ FTLR
Difference
Low 0881 0908 0367 0201 0054
pp  Medium 0887 0900 0296 0.131 0.019°
High 0.889 0.887 0.206 0.118 0.025
Higher 0.878 0.900 0.056 0.038 0_001*
RDI : Relative Deviation Index
(b) Box Plot of Average Tardiness
Process Time Difference : Low . Process Time Difference : Medium
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Table 11. Experiment Result-Average Tardiness
(Rework Rate : Medium)
(a) RDI of Average Tardiness

Process Time

Index Difference MMS EDD EDDR MDDQ FTLR
Low 0.864 0904 0391 0219 0.102°

Medium 0.867 0.898 0332 0.172 0.052"

RDI High 0.876 0.908 0273 0.197 0.063
Higher 0.868 0.898 0.107 0.061 0.002"

RDI : Relative Deviation Index.

(b) Box Plot of Average Tardiness
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Table 12. Experiment Result-Average Tardiness(Rework Rate :
High)
(a) RDI of Average Tardiness

Process Time

Index . MMS EDD EDDR MDDQ FTLR
Difference
Low 0.833 0.899 0.406 0221 0.190"
RDI Medium 0.820 0.892 0364 0.195 0.104"
High 0.843 0907 0319 0226 0.099"
Higher 0.849 0.886 0.184 0.092 0.003"
RDI : Relative Deviation Index.
(b) Box Plot of Average Tardiness
Process Time Difference : Low Process Time Difference : Medium
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Table 13. Experiment Result-Max Tardiness in queue(Rework
Rate : Low)
(a) RDI of Max Tardiness in queue

Process Time

Index , MMS EDD EDDR MDDQ FTLR
Difference
Low 0903 0441 0630 0488 0.077
RDI Medium  0.909 0.438 0472 0.268 0.025:
High 0.895 0430 0306 0.192 0.020
Higher ~ 0.892 0441 (062 0.020 0.0001°

RDI : Relative Deviation Index.

(b) Box Plot of Max Tardiness in queue
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Table 14. Experiment Result-Max Tardiness in queue(Rework
Rate : Medium)
(a) RDI of Max Tardiness in queue

Process Time

Index Difference MMS EDD EDDR MDDQ FTLR
Low 0.884 0377  0.626 0.642 0.157

Medium ~ 0.892 0378 0486 0466 0.067

RDI High 0909 0371 0371  0.447 0.063
Higher 0.893 0378 0.127  0.073 0.001°

RDI : Relative Deviation Index.

(b) Box Plot of Max Tardiness in queue

Process Time Difference : Low Process Time Difference : Medium
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Table 15. Experiment Result-Max Tardiness in queue(Rework
Rate : High)
(a) RDI of Max Tardiness in queue

A

Process Time

Index . MMS EDD EDDR MDDQ FTLR
Difference

Low 0.908 0363 0.640 0.829 0.283°

RDI Medium  0.892 0.361 0.539  0.692 0.156:

High 0.888 0.357 0448 0.631 0.125

Higher 0.906 0363 0.243 0254 0.001°

RDI : Relative Deviation Index.

(b) Box Plot of Max Tardiness in queue

Process Time Difference : Low Process Time Difference : Medium

g 3
o
+
-
_ED_..
it
4m7
[D_

-

ok FTLR, MDDQ, EDDRYI| HI&}e] ¥+ I 4 4 QA 7He F7}
2 Q8 d71A9e Hdf ¢ AbE dEel= @A)
M“}iﬂ} EDDRE Z& 14 Two}% ANA ) F71eME Z
A AEsto] Jr17F mE A4S SASEE B 714 9] 4
2l %71 A At QlojA & Hl 1y £ A5e E%E}
MMSE H7]1E o7 t71 &9 & FIFO 7|20 & Add
SRR WA 7 2 E A ¢hol 5ol 4 ¥kt MDDQ
= B718 o2 Ao tiel A= SPTE 4 &3 &8t E o
7124 e 7|l oM dsol FA Tk B o
FAZEE 71222 MDDQ7F A5d W= 71A 7 A& &
B3 7hEA ] & AYs Adzske Aol AAA A
%*J&H S7F HohA AL A L QAT o] FUHEY wEkA B
< A3 WA YrbA o}b A g0l A LAste 77
u 9¥ SHA Zta ti7] 33t A T ek A s wolA B
E YIET 450 “*W“ﬂr 53], A& gEo] HohA =
<Table 14>9} <Table 15> 4] 2, MDDQ+= EDD$} EDDRE

S 4% oAt

HHA FTLRS 7] 24] o] o) w717

obA T 712<] 9] o) F71A A Azt 9 OMEE} gy
FHT A5o] $58E AT 53, 7HEAITEe Aol
7} 748 2 3744 Cased] A5, W71A S Azke] €58
Az ARl Foba g ekl HH A A5 Bl
ot 7FEAIZES) Aol 7k 74 E 374 Case® Al 8kl A4
o we} FTLRY 45& 7 HARE A0 £& 41eF

3 Hlw sk, FTLRY Hd7| AL AZ A gEo] Lowsd
<Table 13> 4] H+F 8.8u], A2+ &E0] Medium$l <Table
14> 4 %3t 4,64, A2 5] High?l <Table 15> 4] 3
224 &tk §3], 7H 5ol o F& MMS EOe EE
A Caseoll A F 4 3200, Fh 100008 o] Ao E& A
y_odp]. FTLRE & o:]:[l./l —1—24 §]-7:1 < J—‘l’ B}-Cﬂtﬂ- q /Bl-
2N AU $HARER H7tely] o] g5
HEAH AT AFsA doh E}EW FTLR&
A7} el g FH3 YIS T3 g €
i FAY e F Z &%E}
3 3

5 o] 51

A
o
3L
¢
7
=
e

oN 2 2 o o

g71A1 9 ARG
%— }—E l 9]0} FTLRO] &
k FTL ZHX“& E}gﬂr 7}
zﬂ

=
i)
)
> o
N,
of %
o D

Ru)

rr

o

o rr -
i)

rO

L_l

o7}

4.4 &

]

o
Ny of

F

=

NG H7E D ARA 1A Bl E o) &L
3 449

DAY BE SFURNE D 132 F

hud

o o
— =
Erg



AZ g o] EA st o] FHE N ANA AREE

[

Faoh 23719 BEE 5
47|17 Aul g0 2 JIE o] Hof gt £ OS_%LE *ME%
S 13 FTLR AU T3 W
FTLRZ o] TWEI|AZ 7449
H«l&* X—}?ﬁﬂvlﬂ A &X“%j
7=

EFTLR 7}%—
%LEH:} FTLR 7}T;<IL THLQANTL EHES T ﬁlt’éi
é atod 03 1A0] o) o2 A3tk gholth FTLR 7HeA| &
T35 3l ﬁ’é*ﬁ A7 Al A7)0 aglo] 7
74] 24 A 2 ¥Rt 7hs stk FTLR 7 A& 4 &) 7}
AR AY F W FAL/NNE VR AH R
g AL FALLATE 2 A o) M 2 #e 7HAT
FTLRZ FTLR 7}&A 7} 748 2 A & 71 A o] @33t &
AQATHE HAage B AT FARAS BT U
d g 2o 7]Zd YUY OB E FTLRS HLJM%
HIEF A2 FATHAES
A7)A = 1884 % EDDRI MDDQ H7IAAE 2L
EDD9} MMSS}F 5Y 2o A HlaB 7} Hoit 4d& 53
o|ZH 7| A BA A 1 g FA FA ol A= FTLRO| F7]
E3 FH LA H 48] E82 YL BelEy
FTLRZ 7|o] G e Fa &7 st 3AHALQATL

q.
03
:L
i
—
t—*
rlo
. of
rxo o My

l‘l

0_1_4

rol o L orr ol

o 5w

Hag s 5o FAWH Y EES 2 FUACER 7Y
s Tol A a LSS DHSIES It 56 FTLRE 714
sty 71 A8t wet BAsE ol FWEIIAE
LHBGOEE JJAR ofyzt o] Fo] HibsHo] At
ohfet AaA A o g8l Thesitt dE 501, 19 223
Cell ZHANME 2R sd o] - 2H A A

A4 85 9| Apol 7} MY EE FTLR 2 8ol A 875
o}, WebA FTLRS T2 A S 3} nlwste] A4 Az
A4 215 M :”d HHg g Aol ng A4 474
Mo &Lt E& AR 7|HHT

SHA T FTLRS AAIZE A8 g o2 A Aot} 742 5
EAHRE 1346‘}11‘3&, AR7} 7179 71 A 3 A ¢
24 YU AL Aot} Ty {57 A oY
gt et 71 A9 A Eg R AYold S 7|08 SFAAH
o MEEHe ARE F/HH 0 vHIddH 54 34 84
oA o E&AQ AALTE 7|0 5 et =3 FTLRO]
NS LEE 7FA o AA vy, g &8 ol
ZTAAE U F2 50 d49t mebA FTLRY &
3= =ol7] el A 7 3 7517401 A0 = Hsls)
%7}24 o8 1 AT FrErt AGEES

o
o
b
of
oX
F
ko
>
o
A
Hy
o
Jf
2
|o
ull
o,
fle
"3
z2
)
ofl

381

Chung, N. K. and Jeong, M. Y. (2000), A Scheduling Support System
for Non-identical Parallel Machine Lines, Korean management sci-
ence review, 17(2), 67-73.

Drozdowski, M. and Dell’Olmo, P. (2000), Scheduling multiprocessor
tasks for mean flow time criterion, Computers and operations re-
search, 27(6), 571-585.

Kang, Y. H., Kim, S. S., Park, J. H., and Sin, H. J. (2007), Scheduling
Algorithm for Nonidentical parallel Machines Problem with
Rework, Journal of the Korean Institute of Industrial Engineers, 33
(3), 329-338.

Kang, Y. H., Lee, H. C., and Kim, S. S. (1998), Scheduling Jobs with
different Due-Date on Nonidentical Parallel machines, Journal of
Korean Institute of Industrial Engineers, 24(1), 37-50.

Kang, Y. H. and Shin, H. J. (2010), An adaptive scheduling algorithm
for a parallel machine problem with rework processes, Internatio-
nal journal of production research, 48(1), 95-115.

Kim, C. O. and Shin, H. J. (2003), Scheduling jobs on parallel machi-
nes : a restricted tabu search approach, International journal of ad-
vanced manufacturing technology, 22(3/4), 278-287.

Ko, H. H. (2010), 4 Study on Dispatching Methods that Simultaneous
Assuring Quality and Due Dates for Quality and Productivity with
estimated completion time, The Graduate School Korea University,
Seoul, Korea.

Ko, H. H. and Baek, J. K. (2010), Study on Dispatching for Quality
and Productivity with estimated completion time, The Korea Aca-
demia-industrial cooperation Society, 11(11), 1095-1100.

Lee, E-C., Kim, Y-D., Kim, J-G., and Choi, S-H. (2003), A dispatching
rule-based approach to production scheduling in a printed circuit
board manufacturing system, Journal of the Operational Resaerch
Society, 54(10), 1038-1049.

Lee, Y. H. and Pinedo, M. (1997), Scheduling jobs on parallel machi-
nes with sequence-dependent setup times, European Journal of
Operational Research, 100(3), 464-474.

Lee, Z. J., Lin, S. W. and Ying, K. C. (2010), Scheduling jobs on dy-
namic parallel machines with sequence-dependent setup times,
International Journal of Advanced Manufacturing Technology, 47
(5/8), 773-781.

Pinedo, M. (2002), Scheduling Theory, Algorithms, and Systems, Se-
cond Edition, Prentice-Hall, Upper Saddle River, New Jersey 07458.

Turkcan, A., Akturk, M. S., and Storer, R. H. (2003), Non-identical
parallel CNC machine scheduling, International Journal of Produc-
tion Research, 41(10), 2143-2168.




<<
  /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


