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An Information System Architecture for Extracting Key
Performance Indicators from PDM Databases

Namchul Do

Dep. of Industrial and Systems Engineering, Gyeongsang National University, ERI

The current manufacturers have generated tremendous amount of digitized product data to efficiently share and
exchange it with other stakeholders or various software systems for product development. The digitized product
data is a valuable asset for manufacturers, and has a potential to support high level strategic decision makings
needed at many stages in product development. However, the lack of studies on extraction of key performance
indicators(KPIs) from product data management(PDM) databases has prohibited manufacturers to use the
product data to support the decision makings. Therefore this paper examines a possibility of an architecture that
supports KPIs for evaluation of product development performances, by applying multidimensional product data
model and on-line analytic processing(OLAP) to operational databases of product data management. To validate
the architecture, the paper provides a prototype product data management system and OLAP applications that
implement the multidimensional product data model and analytic processing.

Keywords: Multidimensional Data Model, On-Line Analytic Processing(OLAP), Product Data Management
(PDM), Product Development Performance Evaluation, Key Performance Indicator(KPI)
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Figure 1. Research domain in product development performance

evaluation and database analytics
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Figure 2. Star schema for implementing sales multidimensional
data model(Han and Kamber, 2001)
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A ENE A 73 7} (Product Development Performance Evalua-
tion: PDPE) Al 28] 7]E2] PDM tl o] # o] 2o OLAPE
Agste] AATOE AFNE SN HARE A Fte Al
¥ o| T}, <Figure 3>+ A|¢HE PDPE A 28] o}7]H| A & B
T3 9t o7 E A = 71E9 PDM Al="ol AFAE 43}
H7HE 93 84E §4A7 FEE L ). o7 EH A 9
PDM & 7+/4J 8.4+ PDM H|o|E{H|o] 2, PDM El o] Ef o] 2
299l A FAZ 2P (Product Data Model), 183 PDM Z&}
O] A E(PDM Client)& T4 = o] ATh<Figure 3> TA 24

AFMNE Z 247} F-2E-2 PDM Fl o] Bl #] o] 29} A FAE
2d& st 91oH, PDPE KPI, PDPE Clients, PDPE Data
Warehouse, Extract Transform Load Module(ETL Module) 2] 2
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Figure 3. PDPE system architecture

4.1 PDM A|2H

PDM A 2812 7149 A FH S A5 9 ZEA 25 st
E 7|17 ARA 2 o]t} PDM A 28 & ZP 2 072 A5 7|
T SHARE HZole Eok 44 Product Life cycle Manage-
ment(PLM) Al 281 9] g4 74 Q AZH AHE-5 7] & dTHDo,
2007). PDM A 2E1S A o] glo]Efu]o] 2 3§ A AElo|2
= PDM Ze}o|AE, PDM HloJElHl o] 2, T3 AFAEE
3(PDM Hlo]H# o] 2~ B & o B o QT

PDM Z2}o] A E(<Figure 4>2] PDM Client)= A F 7 7]
SATF A FNE FA A A A= AFHEE A, A, 1
23 #e3t == sttt PDM Felo|AET} AF L& A U5}
7] g8t Agete 712 715 FEELE, VeT A, AF
TF&,A4ANA, 283 I Felolth.

PDM Hlo|H o] ~E AFATED | o Ast] Al AF
A5E AAshE 7]%52 St} PDM Hl o] o] 2o A A E =
A5 do|Euo)~ I e 2 A 5= 489 CAD 2
5< A48k oW A Z(Binary Data)Z 728 4 Qlt}h d =2
T YU AFH = AR = AF AR Yol Y, B 5
o 2] A57F 2FHT E Aol A #AE 7= dolH e
A2 Fe| = A4H A F WEr A5 (Product Meta Data)©] T},

AEFAZEDL AE AA FR7} D7 PDM H o] ElH o]
20 A4E 1 FEHEAE BT HollA 2T Ak
AEFASEAE AZFASEL S 7o 2 dHeg 2 =
Eo HE <Figure 4>9 22 PDM Hlo|Hulo] 2~ RS A&

SEERERE LY
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Document CAD Relationship
relating related
- input
Documents prv—— lterns Eng_chg
output
Item Project

Figure 4. An example of product data model
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4.2 PDPE KPI

PDPE KPI&= PDPE Al 2Hlo A A &at= A FHE 434
7He A% AR HA R FEojn, o]& AA BeATL
TO2 3T £ = 5502 A} PDPE KPI= 7]

oL} && Hofof e Febd 4 glom, B =Fo
ZALE Fote] PDM Ho|E o] 20 A 28 ¢l
o] 6]4 /\1 Al ¥ J,].x] TE XA o].o;\r/].

<Figure 5>+ PDPE KPIE AAste #A & IPOE B
F Yk A £ ZAE Bk AFNL BHHHE A
gt AN A FKPHY HAAHHAAE FZ(KPI Structure) S
ZAgT 53 £ AT e AEAE 43E71E 9 9
AR TA ®

fr >
o flf r
= A
2 ez

| Y £A8S 7HAL QT ol & Fol

PDPE KPIS 12+ 3404 PDM H o] EJH o] 25 7]Ht o2
WA EE EE3tE A%kS ngstAth A E A4 A
X E 23180 24 PDPE KPI7} &
Aol A 47 % PDPE KPI & 0]},

Table 1. PDPE KPI

group KPI

Q01 : number of products

Q02 : document number per product
QO3 : number of engineering changes
quality | Q04 :
Q05 : number of non-conformal drawing (CAD)
Q06 : number of 3D CAD model

Q07 : number of ECAD

number of non-conformal product

CO01 : carry-over components percentage
C02 : purchased components percentage

Feedback

POM databases

Define POPE KPI

Literature Survey

FODPE KPI

Selected
PDPE KPIs

Filtering
KPI candidate list

Figure 5. PDPE KPI building process
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Kl o Sicturs. processing
e delivery | D02 : time for product approval

D03 : ECO/ECR (Engineering Change Request)
D04 : usage of standard products
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AE A AFAEED 2 A (Fact) 24 A F(Product)
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oty o] & FA sk HF(Parts)7HA E e GHkA )
- 01‘4 A ) AR Fhl wf A (Measure) 24 A& 7HA
%, 223 1 99 AME A @S A A £ d
T E 1719 A F2 A (Fact)S] T = St

gk Al FAEED 9 29 (Dimension) & 24 = A AT
(Time), A4 ZH(Owner), 7] & Al (Document), Al & T-Z(Product
Structure), 22| 12 A A A % (Engineering Changes)= Eg+3tT},
7t A4-E A (LayenE 7HE o Utk A2 A ARE
€, 7], 18 9 ASE, A AL 1F, A,

il

-

22 YA AZL, 18T EHECAD 2, 1A 59 A
FE7H £ Utk W &S Begkaly] dsted & ='oAA A
STz te HEd AT <Figure 6>l At T

AFAERED o] FA | Tt
2 F A F 2= Product structure related 2} Product struc-
ture_relating 0.2 7oA, AA M7 & Engineering change
input?} Engineering_change output® 2 YT}, Product
structure_related= 3G Al Fo] T2 AEFY 39 FEFLZH
S AFFRIANE 7ML e YERATE BHH | Product
structure relating> G Al Fo| T2 FE ZHFOEZRN



AEFTFZE 7ML Y5S YERATH Engmeermg change_input
& 3 AlFo] AAWMA Y thd A Y& Engineering_change

output 3 Al Fol AA M7 AARYE YERATH<Figure
6>2] Product_structure related, Product_structure_relating, Engin-

eering_change_input, 2] 2 Engineering_change_output #3).

| Owner | ‘ Project
helongs
onns Document
Time doc_type
Product
created cost
status . R
Type Engineering
elating | standard —changes
_input
Product ec_type
_structure oot status
“relating related
Engineering
Product changes
_structure ~output
_related BC_ype
status

Figure 6. Proposed multidimensional product data model
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Project AH Q9] BAE Edle] QT ARE 22 & & gl

A Fol A" A Foll doc_typed] 43S o] 8314 3D CAD
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4.4 PDPE H|o]E] o1 5}-¢-

] o] €] ¢l 0 3}-9-2~(Data Warehouse)& OLAPES A4 3}7] 9]
sto] HiojE FE FHE Wsle A8E AXete 49 U
o|ElHo] ~& 53t} OLAPE 913 & dlo] e o] Q1 ©]
olE] goj 3l -25 OLTPE 93t &4 ©l o] B 1 o] 2(Operatio-
nal Database)®} ¥-2]3 0 24 dlo]Eu|o] 2~ My 33} 2F,
Qofolut o]d AR #e 5o AHE 7HA L . AR £
gld dolHd A 2e &4 dolE o2 A58 BE
Agheta Bt ARE dsfop st R g JAAA A5 A
A 27} ol

B ATl A e AEAEe] S8 N Y glo] PDM Hl o] Bl #] o]
2 A8E AN R AYsty] Yt HolH Yo~ E
] o] B W] o] 2= F(Database View)9} &% tl o] Ef W o] 2221 PDM
dolE o] 29 EX Hol&& Ffdte A= NLsta
t}. PDM Hlo|EjH|o] 2ol AMAA & 93 Bt ARE W7
913t PDM &€& ZE I3 FAst] A A5 4 A F
7} A7k % ElolEol YYHEE &9} 18 2 E PDPE
Data Warehouse= T2 Al FAE D& 7317 ¢ PDM
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Figure 7. Instantiation example of product design
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Figure 9. Windows of a PDPE client based on microsoft Excel

AL o] &3 A tolHulo] 2 AA S Bl 7R AR
£ 7bgdte] o 7bA] Qe ARE BEAY Y E 5& 5
3 N3} He sttt o 2 <Figure 9>oll A 2 Al G AA £
A F CAD £A 9 Bl ov] 329 &4 ¢ AR CAD &
9 FEF ARE RO R T &S A Jof| 238t
stk T o] AFY HAE Aol & A9 Y= V)%
< ol &ste] f4A A4S 5 UTh(<Figure 9> +Z 39
“no of CAD docs vs documents” & #=),

Th= cad count HloJEHo] 2 | A€+ document AS F
CADERF 748 2 A5 E A3t} ojuf A 527 oA &
o€ dim_doc Bl o] EJ o] = H7} 7]Hko 2 ALgH T}

|

CREATE VIEW CAD count AS SELECT oid, COUNT (doc_
no) ‘CAD count” FROM dim doc WHERE doc type = ‘CAD’
GROUP BY oid,

Th& CAD_count prj 1+ 8¢+ ¢¢ CAD Document A€ 7}

Project 2H91 & AZAA AT}

CREATE VIEW CAD count _prj AS SELECT c.item_no, a.oid,
a.CAD_count, b.proj no FROM CAD_count a, dim_proj b, item ¢
WHERE a.oid = b.oid AND a.oid = c.oid;

B dets FElo 42 E
&3

SELECT proj_no, COUNT(CAD_count) FROM CAD count_
prj GROUP BY proj no;

<Figure 10> PDPE §] Z2}o|AEE HAEY, o] gHE
AAAE AFH AFTF2Y ATE FH YT E BAFL
ENAAAE AZF L FAE L T QA & =

r

=] %
& KEDB COLA
« C fi © tee.anu.acki/colasprogress jsp w
| | projects |

2 i T ol o]
3 00 00 - /
3t BB ] -
3 w1 o1 A
30 o\ G '
a7 00 o\
3 11y 8 0 /
38 IR 22\ T
0 22\ i % 0 Gl
a u n 00 1ol
2 uoom 00 1
3 o4 &\ :
bt i e\ 201168121201 pontmmRBEaRT2 201200506
45 52 15t
45 a7\ a1 50 4
o 3 76 52 1 history data ofthe relationshiy
£ 2N\ L date notem cumulaive date between
m e L\ 2011-01-16 4 4 Taste 0
2 A\ B\ 2011-03.28 4 8 Tasse T
2 I\ O\ 2011-03.28 3 v Tase 72
B A\ L5 2011-05-08 8 10 734631 113
2 S Y 20110527 7 2 Taee 13
) A\ L&\ 2011-08-02 2 2 Taess 137
2 N2 S\ 2012.00-08 3 kS TagE7 44
o L AN 2012.05-08 8 a8 a0 476
58 w19 191
59 N 5 i
0 i\ 4\ 3 /
. N TP
62 st 01 . Fo
63 20 07\ 2 ) !
64 0 0 0 0 2 /
66 5\ ol | |

n 1 O v

Figure 10. Windows of a PDPE client based on web environment

6.2 &

A g E2 719olM e SAE AFHEE F7k7] At
o AFEA Az gAEEIE FHAAsA DAL o
3 AH7 g0 B2 o) &7 Hlo|Eu o] 2 7]ke] £4
710 vafet Zokell 2dsl 2851 3tk 12y PDM A
282 oA F W ¢ AFARE FHATAE &
TotaL, AAZ Q] AHGHA R FE Uit AT FEOR
=7 | 718E & AENE JAEA S A A3 A
AshA| FshaL ol

2 AT AFARE defsts PDM H o HH| o] 2 & 7]
o= AL AHG e g Ad AFAERDL S 1L
¢ataL, o & 7Iwko 2 AN AlFNE A7} Al 2E o}

\

3

ri,
2
o
>

o [



An Information System Architecture for Extracting Key Performance Indicators from PDM Databases 9

NG HE Attt A¢d Al AFAERD & 5519
PDM Ho|EjHo] 2~ 2T E OLAP7} A E7153 9AFAA A
4 AEE HAsAT A%E oFEA Y AFS At A
T& PDM A28l S 3G HlolE o] 22 thatd AFAER
93} OLAPE 783tk =3 AFNT A3 7 Sehold
E ZH Microsoft A A 7} 4] 719k &8 22 738 7 L3St}

NAFZL 4L JAE Fato] Atd A AFAEED
o AFNE 3 HE 7 A 226 o} 7] A 7} PDM H] o] B ] o] 2

7IRke] AAZE 2l A FANL FHHILE E&H R A

g ol %“’] sttt 1 2R Al oAk AlFA R
2o S AHE-S - B 91 SHA AHEE 3L )= PDM El o] Bl ¥

O]ii PE AFNEE WA 5 Y DA 9 ARS A
J,} -l_g_iz'l:.%b’]- 2= ol;ﬂ Qﬂr
WO A g opsl MY SUIH F714

Oq?e LE%%‘T%‘E} AdE o E A = AEFNL A3

l‘

7V A dste A4 éJJr Ax FE2& FHoZ 3t 9tk &
A A A FAEED S A (Fact) ] o)A (Measure) =4 31

T& AHEsta gl °l tjAlste] wgojut 2184 Al F 9
FQ AR 247 . Aol 58 A4 A9 g2 At
AA Zokl A &o] 7hsatt.

TR 2 A AR A28 AA7E Ll YAAA
A LS flste] &4 dlolEw o] 22l PDM Hl o] E ¥l o] 9] H]
olE W0 2~ Ho} EA Ho]BS o] &5} Hlo|E ¢ oj$-2
S} ETL RES T3yt o] 78 W& ¢ o] Efuo]
29 259 Hlo] B 230 2 FHKPIS AE 5 97 &
o, Y AFAZED L wHEojoF he Yo vt I
FEAol & 5 9 O}sﬂi Au st 24
AR A, 281 ke B AH A

sttt 2B 33 AFE g9 v o] H
o|AH LY ATE o] &3 OLAP Al 2" &
St FH 93 AAA A A Y A 2’E T3

-

=
e
[> N fo

£L =
:4_
-

r

ich
=
o

[eXfe: |
LU

ofr
o

.l

o 2
o

r.E(L m
[ of
¥

= u
e

Ahmed, Z. (2009), PDM based I-SOAS Data Warehouse Design, proc.
Sth International Statistical Conference, 17, 23-25.

Ahmed, Z. (2011), Designing Knowledge Base Towards PDMS, Inter-na-
tional Journal of Information Technology and Engineering, 2(1),
9-12.

Alemanni, M., Alessia, G., Tornincasa, S. and Vezzetti, E. (2008), Key
performance indicators for PLM benefits evaluation : The Alcatel
Alenia Space case study, Computers in Industry, 59, 833-841.

Cheng, Y.-T., Chou, H.-H. and Cheng, C.-H. (2011), Extracting key per-
formance indicators (KPIs) new product development using mind
map and Decision-Making and Evaluation Laboratory (DEMATEL)
methods, African Journal of Business Management, 5(26), 10734-
10746.

Do, N. (2007), Introduction to PLM and Its Applications, Saengreung
Press, Seoul Korea.

Do, N. (2012), A PLM Introductory Program-KEDB TEE, PLM Best
Practice Conference, 21th June, Seoul Korea.

Han, J. and Kamber, M. (2001), Data Mining Concepts and Techniques,
Morgan Kaufmann.

MAS-WM (2012), MAS-WM New Product Development (NPD) Gate-
way, http://www.mas-wm.org/.

MySQL (2012) MySQL, http://www.mysql.com.

Oh, J. and Yang, J. (2010), A Case Study of Implementation of a BSC
Performance Evaluation System in Manufacturing Industry based on
Product Data Management, [E Interfaces, 23(4), 275-285.

Tan, O.K. and Rasli A. (2011), Prediction of New Product Development
(NPD) Performance in Research and Development (R&D) Company,
3rd International Conference on Advanced Management Science
IPEDR, Singapore, 19, 192-200.

Tatikonda, M. V. (2007), Product Development Performance Measure-
ment, chapter in The Handbook of New Product Development, edited
by Loch, C. and Kavadias. S., Elesevier Publishers, London, United
Kingdom.

Yan, W., Chen, C.-H., Huang, Y., and Mi, W. (2009), A data-mining ap-
proach for product conceptualization in a web-based architecture,
Computers in Industry, 60, 21-34.




<<
  /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


