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It Began A Long Time Ago At A 
PCaPAC Workshop ….2



3

Hey, let‘s
start a 

company!



4

Selling to 
labs ?!

We could make 
money with control

systems…

KGB 
T-shirt



5

Oh no, they will come 
selling to me…
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You must
be kidding!

Did you hear that
the KGB guys are 

starting a company?
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Did they
also ask
you for

business?

They certainly won‘t
get any business with

DOOCS



8

EPICS, TANGO, 
LabView, whatever! 

We‘ll do it!

Mr. Barosso, just
sign here for a 

Billion EUR 
project…

Chinese
Minister

EU 
Commissioner

But can it 
be done?



 95 employees
 70 „production“ FTEs 

effectively
 additional ~30 students in 

the pipeline
 Branches in the USA, 

Sweden, Japan and China

And Somehow, They Did….9



Customers From All Major Laboratories Worldwide
10



 Cosylab integrates control system of the first 
Polish synchrotron lightsource facility

Turnkey Control System with TANGO:
Build a Complete CS in 1.5 years!11

 Other examples of Cosylab Tango work
 EPU-61 Undulator integration for MAX-IV
 French Wind Tunnel Experiment
 Onsite Tango training, basic and advanced

 Why it works:
 Open-source frameworks vs. proprietary 

systems: different support systems
 Cosylab is a long-time active member of TANGO 
community = guarantee for repeated results



Turnkey beamlines
(EPICS and TANGO)

 Beamlines for Kurchatov (Russia) and INDUS (India) in 2012 via FMB Oxford
 PMAC motion controller (Delta Tau), motor record
 Pre-fabricated software components (cheaper cost)
 Most work with configuration, integration and testing

12



Core System Packaging For ITER 
and ESS13

Packaging infrastructure:
 builds and packages CCS components to 

provide CCS distribution
 builds and packages I&C projects developed by plant 

system I&C suppliers
 coherent RHEL RPM based packaging compliant with 

CODAC and RHEL standards
 easy to use interface (mvn package does it all)
 supports multiple CCS version installation with version 

switching 
Build integration infrastructure:
 dependency and configuration management for CI Jenkins

jobs
 automated deployment on distribution server (RHN 

Satellite Server)



 Native Linux drivers for Data Acqusition and 
time&synchronization devices (PXI-6882, PXI-6259, PXI-
6528, PXIe-6368, PCI-1588)

 Linux versions >2.6.20, including pre-emptive RT patch 
support

 Complete support of hardware capabilities
 Initialization
 Configuration through registers
 Data exchange using interrupts and/or DMA
 Health monitoring

 Interaction with drivers through C API and EPICS
 Heavily tested in Lab and real environment

Make NI Cards Useable in Linux14



But Don‘t Hesitate To Use MTCA.415

ESS BCM:
Beam current measurement

with a ACCT transformer.
 Triggers and clock from timing

system.
Process data between pulses.

 Implemented on Struck SIS8300 
fast digitizer with SIS8900 RTM.

 Integrated into EPICS using
NDS.

 Firmware modifications in 
FPGA to allow differencial
current measurements.



 REDNET = real-time 
event and data network

 requirement analysis,
 architecture design
 development, testing…

MedAustron: Timing System16



1x MRF EVG

n-x MRF EVR
 REDNET = real-time 

event and data network
 requirement analysis,
 architecture design
 development, testing…

MedAustron: Timing System17



Dose delivery system: 4x more 
effort than just programming18



Development, Production & Testing

 Synchronous 
control of 300 
different power 
supplies; static 
and waveform

19



HOW TO MANAGE ALL
THOSE PROJECTS?



SimulationSimulation

Accelerator Development

Control System

Top Level Engineering Process for Full Scale, Turnkey CS

conceptual 
design

Machine

Project Execution Commissioning OperationDetailed Study

High Level 
CS Reqs

Middleware 
based 

Blueprint

Middleware 
based 

Blueprint

Middleware 
based 

Blueprint

Control
Box

standardized
building block

Top Down Design Refinement Process

Bottom up realization Process

Requirements Elicitation and Management

dB
Blueprint

iterations

database expansion

Control System

Simulation

Vertical Prototypes

Staff TrainingSupport Process

Design 
v1.0.



Let’s talk dimensions

software

integration know-how



Let’s talk dimensions

software

integration know-how



Let’s talk dimensions

software

integration know-how



All requirements must be met25

MYRRHA visit at Cosylab, February 2012

Req#1
Comp#1

Comp#2

Comp#3

Test Case #1

Test Case #2

Test Case #3

Test Case #4

Test Report #1

Test Report #2

Test Report #3

Test Report #4

Req#2

Comp#1 Comp#2 Comp#3
Test Case #1 x
Test Case #2 x
Test Case #3 x x
Test Case #4 x

Req#1 Req#2
Comp#1 x x
Comp#2 x
Comp#3 x



 Prevent over-engineering
 Reduce maintenance and upgrade

Every component of the system 
must be there for a reason26

MYRRHA visit at Cosylab, February 2012

Req#1
Comp#1

Comp#2

Comp#3

Test Case #1

Test Case #2

Test Case #3

Test Case #4

Test Report #1

Test Report #2

Test Report #3

Test Report #4

Req#2

Comp#4

Test Case #5

Test Report #5

Req#1 Req#2
Comp#1 x x
Comp#2 x
Comp#3 x
Comp#4



Traceability matrix27

MYRRHA visit at Cosylab, February 2012



 Certain device risks 
can result from 
faults

 Take appropriate 
actions to minimize 
the risks

 Verify that taken 
actions minimize the 
risks

Risks must be identified and 
mitigated28

MYRRHA visit at Cosylab, February 2012

Requirements

Architecture 
& Design

Test Plan

Test Report



 Certain device risks 
can result from 
faults

 Take appropriate 
actions to minimize 
the risks

 Verify that taken 
actions minimize the 
risks

Risks must be identified and 
mitigated29

MYRRHA visit at Cosylab, February 2012

Requirements

Architecture 
& Design

Test Plan

Test Report

Risk Analysis



 Certain device risks 
can result from 
faults

 Take appropriate 
actions to minimize 
the risks

 Verify that taken 
actions minimize the 
risks

Risks must be identified and 
mitigated30

MYRRHA visit at Cosylab, February 2012

Requirements

Architecture 
& Design

Test Plan

Test Report

Risk Analysis

Risk 
Mitigation



 Certain device risks 
can result from 
faults

 Take appropriate 
actions to minimize 
the risks

 Verify that taken 
actions minimize the 
risks

Risks must be identified and 
mitigated31

MYRRHA visit at Cosylab, February 2012

Requirements

Architecture 
& Design

Test Plan

Test Report

Risk Analysis

Risk 
Mitigation

DFMEA



 Key functions of the design are inspected
 Primary potential failures and causes of each failure are 

identified
 Actions are taken to reduce final risk

DFMEA Design Failure Mode and
Effects Analysis32

MYRRHA visit at Cosylab, February 2012



WBS

Before the start of a project33

Proposal Open a 
project
Open a 
project

Active 
project 

supervision

Active 
project 

supervision
SupportSupport Closing a 

project
Closing a 

project



Docs Are Part Of The Project Plan!34



Project structure - planning the project35

Contract task: cut the project in subprojects

Master ticket



Project structure - planing the project36

Contract task: razdelitev projekta na več sklopov

Master ticket

Child tickets: work orders

 Only the 1st and 2nd level are 
planned

 The rest ist left to the project leader



Ticket – work order37



Ticket – work order38



Control the status of project39

 Planned vs. Spent time?

Project budget

Planned time

Spent time

 Work load



Planning For All Developers in Teams40

TEAM 1

Group plan (“helicopter view” of team plans)

TEAM 2 TEAM 3 TEAM A TEAM B TEAM C

Group plan (“helicopter view” of team plans)

COO plan (resource utilization)

Customer 
(account)

GL

AM

PM dev

dev

dev

dev

dev

dev

dev/TC dev/TC



Time reported & planned / FYs (CSL)

26,6
32,7

40,7
47,5

5,6

22,3

27,4

13,2

13,4

15,4

17,8 2,0

1,7

2,8

4,3

6,2

0,6

2,6

3,4

4,7

6,2

0,3

5,7

8,8

9,2

10,3

1,0

2,0

1,2

1,1

0,7

0,0

-20

0

20

40

60

80

100

FY'10 FY'11 FY'12 FY'13 FY'14

Time reported & planned / project types (FTE)

Undefined Effort [2] Y

Unspecified Reported Y

Overhead Effort [1] Y

Overhead Reported Y

Internal Effort [1] Y

Internal Reported Y

Tenders Effort [1] Y

Tenders Reported Y

Support Effort [1] Y

Support Reported Y

Core Effort [2] Y

Core Effort [1] Y

Core Reported Y

 note: FY’14 isn‘t finished yet



42

Analyse overhead + internal work by 
group, team and individual person



 Award pot that will be distributed on yearly 
basis is 200k (~15% of paid out profit).

 The longer you are at Cosylab, the more you 
will get

 Awards paid out quarterly, with
increasing importance towards the end
 2013 Q3: 20% of allocated
 2013 Q4: 30% of allocated 
 2014 Q1: 50% of allocated

 TC and management salaries
 TC addition – 30% of monthly addition
 30% of base salary for management pay

Salary aligned with performance43

Bonus paid with salary of
October 

2013
January 

2013
April 
2014

< 0,5 0 0 0
0,5 145 218 364

1 218 327 545
2 291 436 727
3 364 545 909
4 436 655 1091
5 509 764 1273
6 545 818 1364
7 582 873 1455
8 618 927 1545
9 655 982 1636

10 691 1036 1727
11 727 1091 1818

12+ 727 1091 1818

Years at 
CSL



But at least, aknowledge and
praise their effort:44



 Project management excellence doesn‘t come over night
 We have the tools and skills for the control system 

development
 setting standards how to do development
 integrating numerous devices
 responsible for accepting work from other co-suppliers (as 

CS developers, we understand operation of the entire 
machine)

 adapting internal processes (ISO 9001) to customer 
needs: requirements and risk management

 Not just planning, but skillful supervision in the course of
the project

 We see early warnings sooner then anyone else

Conclusion45

MYRRHA visit at Cosylab, February 2012



Thank you!
Mark Plesko
mark.plesko@cosylab.com



<<
  /ASCII85EncodePages true
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.6
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ABSALOM
    /AgencyFB-Bold
    /AgencyFB-Reg
    /Algerian
    /ALIBI
    /AllegroBT-Regular
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialRoundedMTBold
    /ArialUnicodeMS
    /AvantGardeITCbyBT-Book
    /AvantGardeITCbyBT-BookOblique
    /AvantGardeITCbyBT-Demi
    /AvantGardeITCbyBT-DemiOblique
    /BankGothicBT-Medium
    /BaskOldFace
    /Batang
    /BATAVIA
    /Bauhaus93
    /BellMT
    /BellMTBold
    /BellMTItalic
    /BenguiatITCbyBT-Bold
    /BerlinSansFB-Bold
    /BerlinSansFBDemi-Bold
    /BerlinSansFB-Reg
    /BernardMT-Condensed
    /BernhardFashionBT-Regular
    /BernhardModernBT-Bold
    /BernhardModernBT-BoldItalic
    /BlackadderITC-Regular
    /BodoniMT
    /BodoniMTBlack
    /BodoniMTBlack-Italic
    /BodoniMT-Bold
    /BodoniMT-BoldItalic
    /BodoniMTCondensed
    /BodoniMTCondensed-Bold
    /BodoniMTCondensed-BoldItalic
    /BodoniMTCondensed-Italic
    /BodoniMT-Italic
    /BodoniMTPosterCompressed
    /BookAntiqua
    /BookAntiqua-Bold
    /BookAntiqua-BoldItalic
    /BookAntiqua-Italic
    /BookmanOldStyle
    /BookmanOldStyle-Bold
    /BookmanOldStyle-BoldItalic
    /BookmanOldStyle-Italic
    /BookshelfSymbolSeven
    /BradleyHandITC
    /BremenBT-Bold
    /BritannicBold
    /Broadway
    /BrushScriptMT
    /Calibri
    /Calibri-Bold
    /Calibri-BoldItalic
    /Calibri-Italic
    /CalifornianFB-Bold
    /CalifornianFB-Italic
    /CalifornianFB-Reg
    /CalisMTBol
    /CalistoMT
    /CalistoMT-BoldItalic
    /CalistoMT-Italic
    /Cambria
    /Cambria-Bold
    /Cambria-BoldItalic
    /Cambria-Italic
    /CambriaMath
    /Candara
    /Candara-Bold
    /Candara-BoldItalic
    /Candara-Italic
    /CASMIRA
    /Castellar
    /Centaur
    /Century
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CenturySchoolbook
    /CenturySchoolbook-Bold
    /CenturySchoolbook-BoldItalic
    /CenturySchoolbook-Italic
    /CharlesworthBold
    /Chiller-Regular
    /ColonnaMT
    /ComicSansMS
    /ComicSansMS-Bold
    /Consolas
    /Consolas-Bold
    /Consolas-BoldItalic
    /Consolas-Italic
    /Constantia
    /Constantia-Bold
    /Constantia-BoldItalic
    /Constantia-Italic
    /CooperBlack
    /CopperplateGothic-Bold
    /CopperplateGothicBT-Bold
    /CopperplateGothic-Light
    /Corbel
    /Corbel-Bold
    /Corbel-BoldItalic
    /Corbel-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /CurlzMT
    /DauphinPlain
    /EdwardianScriptITC
    /ELEGANCE
    /Elephant-Italic
    /Elephant-Regular
    /ELLIS
    /English111VivaceBT-Regular
    /EngraversMT
    /ErasITC-Bold
    /ErasITC-Demi
    /ErasITC-Light
    /ErasITC-Medium
    /EstrangeloEdessa
    /EXCESS
    /FelixTitlingMT
    /FootlightMTLight
    /ForteMT
    /FranklinGothic-Book
    /FranklinGothic-BookItalic
    /FranklinGothic-Demi
    /FranklinGothic-DemiCond
    /FranklinGothic-DemiItalic
    /FranklinGothic-Heavy
    /FranklinGothic-HeavyItalic
    /FranklinGothic-Medium
    /FranklinGothic-MediumCond
    /FranklinGothic-MediumItalic
    /FreestyleScript-Regular
    /FrenchScriptMT
    /FuturaBlackBT-Regular
    /FuturaBT-Bold
    /FuturaBT-BoldItalic
    /FuturaBT-ExtraBlack
    /FuturaBT-Light
    /FuturaBT-LightItalic
    /Garamond
    /Garamond-Bold
    /Garamond-Italic
    /Gautami
    /GENUINE
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Gigi-Regular
    /GillSansMT
    /GillSansMT-Bold
    /GillSansMT-BoldItalic
    /GillSansMT-Condensed
    /GillSansMT-ExtraCondensedBold
    /GillSansMT-Italic
    /GillSans-UltraBold
    /GillSans-UltraBoldCondensed
    /GloucesterMT-ExtraCondensed
    /GoudyHandtooledBT-Regular
    /GoudyOldStyleBT-Bold
    /GoudyOldStyleBT-BoldItalic
    /GoudyOldStyleBT-Italic
    /GoudyOldStyleBT-Roman
    /GoudyOldStyleT-Bold
    /GoudyOldStyleT-Italic
    /GoudyOldStyleT-Regular
    /GoudyStout
    /Haettenschweiler
    /HarlowSolid
    /Harrington
    /HELTERSKELTER
    /HERMAN
    /HighTowerText-Italic
    /HighTowerText-Reg
    /Humanist521BT-Bold
    /Humanist521BT-BoldItalic
    /Humanist521BT-Italic
    /Humanist521BT-Roman
    /Impact
    /ImprintMT-Shadow
    /InformalRoman-Regular
    /ISABELLE
    /JOAN
    /Jokerman-Regular
    /JuiceITC-Regular
    /JUSTICE
    /KabelITCbyBT-Book
    /KabelITCbyBT-Ultra
    /Kartika
    /KristenITC-Regular
    /KunstlerScript
    /Latha
    /LatinWide
    /Lithograph-Bold
    /LithographLight
    /LucidaBright
    /LucidaBright-Demi
    /LucidaBright-DemiItalic
    /LucidaBright-Italic
    /LucidaCalligraphy-Italic
    /LucidaConsole
    /LucidaFax
    /LucidaFax-Demi
    /LucidaFax-DemiItalic
    /LucidaFax-Italic
    /LucidaHandwriting-Italic
    /LucidaSans
    /LucidaSans-Demi
    /LucidaSans-DemiItalic
    /LucidaSans-Italic
    /LucidaSans-Typewriter
    /LucidaSans-TypewriterBold
    /LucidaSans-TypewriterBoldOblique
    /LucidaSans-TypewriterOblique
    /LucidaSansUnicode
    /Magneto-Bold
    /MaiandraGD-Regular
    /MANDELA
    /Mangal-Regular
    /Mathematica1
    /Mathematica1-Bold
    /Mathematica1Mono
    /Mathematica1Mono-Bold
    /Mathematica2
    /Mathematica2-Bold
    /Mathematica2Mono
    /Mathematica2Mono-Bold
    /Mathematica3
    /Mathematica3-Bold
    /Mathematica3Mono
    /Mathematica3Mono-Bold
    /Mathematica4
    /Mathematica4-Bold
    /Mathematica4Mono
    /Mathematica4Mono-Bold
    /Mathematica5
    /Mathematica5-Bold
    /Mathematica5Mono
    /Mathematica5Mono-Bold
    /Mathematica6
    /Mathematica6Bold
    /Mathematica6Mono
    /Mathematica6MonoBold
    /Mathematica7
    /Mathematica7Bold
    /Mathematica7Mono
    /Mathematica7MonoBold
    /MATTEROFFACT
    /MaturaMTScriptCapitals
    /MICRODOT
    /MicrosoftSansSerif
    /Mistral
    /Modern-Regular
    /MonotypeCorsiva
    /MS-Gothic
    /MS-Mincho
    /MSOutlook
    /MS-PGothic
    /MS-PMincho
    /MSReferenceSansSerif
    /MSReferenceSpecialty
    /MS-UIGothic
    /MT-Extra
    /MVBoli
    /NATURALBORN
    /NEOLITH
    /NiagaraEngraved-Reg
    /NiagaraSolid-Reg
    /OCRAExtended
    /OldEnglishTextMT
    /Onyx
    /OPENCLASSIC
    /OzHandicraftBT-Roman
    /PalaceScriptMT
    /PalatinoLinotype-Bold
    /PalatinoLinotype-BoldItalic
    /PalatinoLinotype-Italic
    /PalatinoLinotype-Roman
    /Papyrus-Regular
    /Parchment-Regular
    /Perpetua
    /Perpetua-Bold
    /Perpetua-BoldItalic
    /Perpetua-Italic
    /PerpetuaTitlingMT-Bold
    /PerpetuaTitlingMT-Light
    /Playbill
    /PMingLiU
    /PoorRichard-Regular
    /PosterBodoniBT-Roman
    /PRETEXT
    /Pristina-Regular
    /PUPPYLIKE
    /Raavi
    /RADAGUND
    /RageItalic
    /Ravie
    /REALVIRTUE
    /Rockwell
    /Rockwell-Bold
    /Rockwell-BoldItalic
    /Rockwell-Condensed
    /Rockwell-CondensedBold
    /Rockwell-ExtraBold
    /Rockwell-Italic
    /ScriptMTBold
    /SerifaBT-Bold
    /SerifaBT-Italic
    /SerifaBT-Roman
    /SerifaBT-Thin
    /SHELMAN
    /ShowcardGothic-Reg
    /Shruti
    /SimSun
    /SnapITC-Regular
    /SouvenirITCbyBT-DemiItalic
    /SouvenirITCbyBT-Light
    /SouvenirITCbyBT-LightItalic
    /Staccato222BT-Regular
    /Stencil
    /Swiss911BT-ExtraCompressed
    /Sylfaen
    /SymbolMT
    /Tahoma
    /Tahoma-Bold
    /TempusSansITC
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /TRENDY
    /Tunga-Regular
    /TwCenMT-Bold
    /TwCenMT-BoldItalic
    /TwCenMT-Condensed
    /TwCenMT-CondensedBold
    /TwCenMT-CondensedExtraBold
    /TwCenMT-Italic
    /TwCenMT-Regular
    /TypoUprightBT-Regular
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
    /VinerHandITC
    /Vivaldii
    /VladimirScript
    /Vrinda
    /Webdings
    /Wingdings2
    /Wingdings3
    /Wingdings-Regular
    /WP-ArabicScriptSihafa
    /WP-ArabicSihafa
    /WP-BoxDrawing
    /WP-CyrillicA
    /WP-CyrillicB
    /WP-GreekCentury
    /WP-GreekCourier
    /WP-GreekHelve
    /WP-HebrewDavid
    /WP-IconicSymbolsA
    /WP-IconicSymbolsB
    /WP-Japanese
    /WP-MathA
    /WP-MathB
    /WP-MathExtendedA
    /WP-MathExtendedB
    /WP-MultinationalAHelve
    /WP-MultinationalARoman
    /WP-MultinationalBCourier
    /WP-MultinationalBHelve
    /WP-MultinationalBRoman
    /WP-MultinationalCourier
    /WP-Phonetic
    /WPTypographicSymbols
    /ZapfElliptical711BT-Bold
    /ZapfElliptical711BT-BoldItalic
    /ZapfElliptical711BT-Italic
    /ZapfElliptical711BT-Roman
    /ZurichBT-RomanExtended
    /ZWAdobeF
  ]
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENG ()
    /ENU (Setup for JACoW - paper size, embed all fonts, compression, Acrobat 7 compatibility.)
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 791.000]
>> setpagedevice


