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» HLA development requirements of HEPS



High Energy Photon Sourceé  one of the world's brightest fourth-generation synchrotron light sources

HEPS
o E(GeV) 6 6 3 3 6
C(m) 1104 8444 528 518 13604
| Lattice 7BA  7BA 7BA  5BA  7BA
Cell 40 32 20 20 48
Storage Ring Emittance 42 150 330 250 34

&Experiment Hall ¥

_ , (pm*rad)

Brightness > 10%2 >10%2  ~10%! ~10%t > 10%?

§ Construction 2018- 2015- 2010- 2015- 2019~
period 2024 2020 2016 2018 2025

v" The facility has the capacity for more than 90 high-performance beamlines and can provide
X-rays with energy up to 300 keV

v The facility offers 10nm spatial resolution, 1MeV energy resolution, and picosecond time
resolution for high-frequency dynamic detection




— Milestones of HEPS Contruction and Beam Commissioning -

v' 2019.12, the physical design was frozen Comparsion of design and measurement parameters of Linac
v' 2021.06, installation of the first equipment Measurement
v 2022.03, the tunnel installation of the Linac started Model Mode2  Model Mode2
v pre-alignment installation of booster started Blse e nt ;52(‘)% 2257(')% 2.&};:)1;(.)402 7'25%?(')2‘02
v' 2022.05, Linac full-line vacuum sealing was completed % <05 <05 0.31 0.45
v' 2022.08, the tunnel installation of the booster started otk s i
peak-peak=0.04 peak-peak=0.05
v' 2022.09, high-power online conditioning completed - | = | = 50 50
v 2023.01, booster full-line vacuum sealing was completed (317(’21’"‘(1;{e§5) (516‘)4{"‘(1;?/)S>
v’ 2023.02, the ring tunnel installation started nmrad <4l <70 L0 ) 535 (V)
v’ 2023.03, obtained radiation protection of the Linac and e
started beam commissioning
v’ 2023.06, completed process acceptance of the Linac .x:"m‘:j“‘f:::‘
v' 2023.07, beam commissioning of the booster started
v’ 2023.08, the energy of booster ramp to 6GeV -
P — et Boooa:ter Energy
Cai Meng, this workshop, Poster ID: TU4P27 A P T G001 e

LSSl 0.148 mA

Courtesy of Cai Meng




The development requirements for HLA of HEPS

HEPS is currently the largest particle

> The emittance is reduced by lor 2 orders of AN
accelerator facility in the country.

magnitude, approaching the X-ray diffraction limit

- The number of magnets increases by an order of » High control complexity
magnitude > Large scale of control variables

» High precision control required
» Large number of HLAs required

3rd generation

More than 2,000
power supplies.

Storage ring
C=1360.4m

/ Booster 0.5-6GeV
C=454m

LB

Layout 1mm
Beam Profile




High level physical application
focus more on physical process:
optimization, simulation, feedback
et.al.

High Level Application
(HLA)

» High control complexity

» Large scale of control variables
» High precision control required

» Large number of HLAs required
» Focus on physical process

F Control Panels of
Luncher of Control Room Hardwares

Storage

Archiver
Server

Optics Measurement

Storage
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‘ Knob p pl:ato i ; hVSCS Appcatlous Control Softwares DbOOk
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Investigation on HLA Development Strategy

v Investigation of popular HLA strategies used by two or more
laboratories over the past 20 vears (not full list ..)

sLacvmL |, [CERN/LSA]’( ESRF/TangO_AT} fi ; \
oo g [APS/ASD-AOP] /f :
on S/OpenXAL] [ALBA/SARDANAJ \\ - ii (oD
AFEE “’“u"’gm

3
, B8,

AEM

EDRE ¥

AEM

1000 288
I |




| Investigation on HLA Development Strategy

Operational light sources of the world
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More and more control rooms are using Python

Legend SARDANA
PyQts

MML : Matlab Middle Layer PyTango

EDM: Extensible Display Manager MML

PyTAC
EPICS
MML

Diamond

2005-2007

ALBA

2008-2012

EDM
EPICS
MML

NSLS-I
2009-2015

TPS

SARDANA
PyQts
Tango

MML

MAX-IV

2014-2016

2011-2015

EPICS
MML

EPICS
MML

PYDM

EPICS

PyDM
PyQts
EPICS

ESRF-EBS
2019~

Source: https://lightsources.org/lightsources-of-the-world/




HLA development plan for HEPS

Stragety/ Language GUI Communication Physical Database

Framework with Hardware = model

ASD-AOP C++/Fortran Tk/Tcl EPICS Elegant = APS

SAD C++/Fortran Tk/Tcl EPICS SAD ~ KEK/BEPC
OpenXAL Java Swing EPICS Online model Mysql SNS/CSNS
LSA(CERN) Java Swing EPICS MAD Oracle CERN/DESY
MML-AT Matlab Matlab EPICS AT Oracle 90% light source
Tango-AT Java/Python Swing/PyQt Tango AT Mysql ESRF/ALBA
SARDANA C++/Python Tango Mysql ALBA/MAX-IV

__-__-




HLA development plan for HEPS

Stragety/ Language GUI Communication Physical Database

Framework with Hardware = model

ASD-AOP C++/Fortran Tk/Tcl EPICS Elegant = APS

SAD C++/Fortran Tk/Tcl EPICS SAD ~ KEK/BEPC
OpenXAL Java Swing EPICS Online model Mysql SNS/CSNS
LSA(CERN) Java Swing EPICS MAD Oracle CERN/DESY
MML-AT Matlab Matlab EPICS AT Oracle 90% light source
Tango-AT Java/Python Swing/PyQt Tango AT Mysql ESRF/ALBA
SARDANA C++/Python Tango Mysql ALBA/MAX-IV

Python PyQt5 EPICS Ocelot/pyAT | Mysq| m

» Porting the framework is almost as much work as
building it from scratch with Python.

: L : Develop a brand-new framework
» MML is based on Matlab_ which is commercial software, > based on Python to develop HLA.
not a budget-friendly option!

> A Python-based framework will save lots of time.




» Pyapas for HLA development at HEPS



An |Idea for beam :>

commissioning

Summarize the algorithm

» Hardware comminucation tools

» Invoke physical models online

» A user-friendly interface

» Implement server development »

» Real-time database connection

Need to save data

/

/

4

—

Need to run continuously
for an extended period

| ~, Implement the algorithm
— “| as application

HLA Requirements Analysis _

i

be

Require hardware parameters or

am measurement parameters

d

Need to invoke physical
models for computation
(such as transfer matrices)

U

|

Need user-friendly interface




» Hardware comminucation tools

/

Require hardware parameters or
beam measurement parameters

d

Need to invoke physical
> Real-time database connectjion models for computation

/ / (such as transfer matrices)

Need to run continuously : :
Need to save data <i for an extended period Need user-friendly interface

» Invoke physical models online

» A user-friendly interface

-

» Implement server development »

|




An |dea for beam
commissioning

~| Implement the algorithm
) Summarize the algorithm > asgpplication gor

» Can physics developers focus only on these three steps?

Jl

» Can the development process of HLA be simplified like this?

I

» Design a new framework to handle the development process

J

Pyapas




» High control complexity
» Large scale of control variables

~~

Efficient Real-Time

» High control complexity
» High precision control
» Focus on physical process

L

Require various models for simulation

Data Interaction System \

Algorithms >

> Hardware comminucation tools

» Invoke physical models online

» A user-friendly interface

» Implement server development

» Real-time database connection

——) Physical application

» Large number of HLAS required

<

Involves numerous tools, and the

development process is time-consuming

» Focus on physical process \

L

Physical application need to directly
control physical quantities for more
intuitive operation




Pyapas Architecture Design
(Python-based accelerator physics application set)

| v Based on Physical Quantities

1
1
1
| i
! v/ Model-Based |
1
1
1
1

GUI Applications Server Applications Roes Client Applications

v Modular Design

1
|
L

Parameter Calculation Storage Database

Double Layer Physical Module
: . ‘ Ocelot

Physical Model Layer

(O Dual-layer physical module H connector
@ Friendly user interface module
(3 Hardware communication module

Custom Model

Device Mapping Layer

@ Database connection module =l R
® Client-Server development module :
® Various phyiscal algorithm toolkits Engineering quantity EPICS 10C

X. Lu et al., ICALEPCS2021, THPV047 Keid R e el

X. Lu et al., IPAC2023, THPA125




_ Low-coupling dual-layer physical module _

Lattice File mm Data Manager s Accelerator

-

—

L
Device Mapping Layer

Hardware

connector

Physical Model Layer

Calculation

Physical
parameters

» Ocelot

> PyAT

» Custom model
» Others

The “Connector” is responsible for
invoking simulation algorithms

TT AR

MappingDict

werSupply
feeding_nodes
ccelerator

nnnnnnn

The component class maps to
the actual machine components

Not dependent on specific physical models, easy to extend

‘Physical model

>[Real machine }




Real-time Data Interaction System

» Combining the design philosophies of pydm and openxal, design the communication
structure of pyapas (active and passive channel data acquisition) )

Monitor a specific channel

Channel address
+ slot function

Add Listener to . PVYAChannel
one channel ‘

Channel

Createf/Destroy/
Manage

pyepics

The Channel class contains the EPICS
communication interface responsible for
specific communication with the IOC

v" Combining PyQt's signal-slot mechanism
to achieve efficient real-time interaction

v' The 'Singleton Factory Pattern' centrally
manages interaction channels in the
program, avoiding redundant creation and
improving interaction efficiency."

v" The channel factory has namespace
functionality

152633156065  R:BI:RO1BPMOG:y

llllllllll

The same application can smoothly
run while monitoring 10,000 PVs




_ Physical to Engineering Quantities Conversion System _

ao
LA:AP:LAQF1B:KSp

Physical quantities:

Quadrupole K-valus, B v" A new EPICS record type
Corrector angle :
Z0N _ ‘cvt’ was developed
LA:AP:LAQF 1:KSp: TRIG
cvt: v Physical Quantities and
Excitation Data oo —— | Engineering Quantities
Conversion s
are Interlocked
Engineering Quantity: e
Power supply current J




User-friendly Interface developement

Extend QtDesigner ———> Customize widgets for HLA development

Widget Box

e
= Horizontal Line
(I Vertical Line

[*] opencL widget
<1 QQuickwidget
@ QWebView

b Pyapas

.__' NewQSpinBox

=5 FilterList
FQ FilterTree
E'a FilterTable

m Mplwidget

(3 NewQPushButton

[Ea) PyQtGraphwidget
[(a] LatticePlotwidget

o N - ¥+~ 3t

@ X

- ke .:JLILE /‘
; Linac Controller : :
Form : QWidget
Time Stamp: P'roperty . \HJH.E
o.,,ml > filterable list, table, tree
ipole  Corrector Solenoid | AM =
ition }tmnmmrmr / LLIRISISERtStS ELIEEETIEETEREt) 4 ST EEEEAR S A S EFEFTAEISE / WindOWMOda“ty NonModal
enabled v
PR6 ~ geometry [(0, 0), 1284...
= NewQDoubleSpinBox v Monitoring
v Plot Raw Data Width 1264
Heiqht

V' X Distribution « sizePol

v Y Distribution Hori

Hori

L84
» Plot widget for physical image,
ver e.g. plot prameters with lattice

* minimumSize

£ Consolewidget width

{3 ParameterTree Height

—— ¥ maximy==i=a
erer T

@ IndicatorChannel
[] UlContainer

¥ channelLabel
= channelEditor

Heig

wid|

Height
> ActionButton Calibration Xwidth: | +0.00 mm = YWidth: | +0.00 mm |=| Apply Calibration )ﬂﬂm IR, | | b caira
@ ChannelButton A T e ST : e . —_— ——t = width
oo ChannelCheckBox | Apply Model | ‘ | ' | ' | Height
g ChannelPlotwidget t Name | Model Value | |E Set Value [MeV] | BL[T*mm)] || E SpRb |/[E Monitor]| [EError |[1SpRb || AP/CA palette
- ~ font
I<C xychannelPlot | | A | I I I |
— 0.000 +0.511 - Set 0.000 0.511 0.511 0.000 0.0000 b I
P imagechannelPlot ’ Objec... | Prop...

Vertical Stretch

0
0x0
0
0

9 » Widgets with channel property
" sizeincy to interact with PV directly.

0

0x0

0

0

Inherited

A [ubuntu... .

Resour...



_ The main modules of Pyapas are essentially complete _

Fully developed in Python

.

\ v
GU| Development Maodel-Based Control Module Client/Server Module Database Module

4
g
n

Pyapas

MARIEEE v User-friendly

v' Efficient

Communication Hardware ><- W bhisical model
with EPICS mapping < Y

hon l . "‘;
Pyt n:;;pctisses ::: \/ Stable

[}
[}
v
[}
)
Y
1)
)
b}
)
L)
)
[}
[} -
[} ’
"
[ -
v [
' .
LY
2 1y
' .,

components of
accelerator

Extend Pyepics and P4P Ocelot, PyAT Based on pymysgl and

MySOL.

The modules included in Pyapas basically meet all the requirements of HLA development for HEPS




» HLA development based on Pyapas



CPM of HLA Development for HEPS

2022 l 2023

\ 4

Transfer Line

Booster

»Linac Virtual Accelerator
»Transimission Efficiency
»Emittance Measurement
»Orbit Correction

»Phase Scan~

»Energy Spread Measurement
»Beam-based Alignment

»Linac Control

YV V V V V

LB Virtual Accelerator
Emittance Measurement
Orbit Correction
Beam-based Alignment

Local Orbit Correction v

All the HLAs are developed based on Pyapas
ey

Storage Ring

V V V V V VYV V V V

Lattice Preparation

Booster Virtual Accelerator
First Turn Measurement
Dispersion Measurement
Chromaticity Measurement
Tune adjustor

Global Orbit Correction
Local Orbit Correction

Beam Lifetime

YV V V V V V V V V VYV VY VY

Lattice Preparation
Booster Virtual Accelerator
First Turn Measurement
Dispersion Measurement v
Chromaticity Measurement
Global Orbit Correction
Local Orbit Correction
Beam Lifetime v

Orbit Display v

Slow Orbit Feedback
K-Value adjustor v

Fast BBA




Design of A Multi-User Virtual Accelerator

» Create virtual hardware to simulate real machines, providing

corresponding PV channels and beam information C/S Architecture

--------------------------------------------- . v/ Multiple tasks running
Server . concurrently

v Multiple users operating
. simultaneously

v Unified management with
. one-click start and stop

Within the same network environment or on the same server, any number
of virtual accelerators can be launched without conflicting with each other




Virtual Accelerator of HEPS Linac

Virtual Accelerator

File Accelerator Simulation View Window Help

. . . | HOME
» Single Particle Tracking , |
, loc Prefix luxh http://10.1.46.218:33051 Errors Stop Stop and ShutDown
> M u ItI_Partlcle TraCkI ng : Parameters = Simulation = Diagnostics = Orbit Plot = Beam Profile
ProfileMonitor: Current Energy in the end of the selected sequence: 521.08912 MeV Background Noise Remove: 0.5 =
. L3
» Vritual PR A€ +QA= B

> Full feature 10C

» Errors included

0.0100
0.0075 4
0.0050 +
0.0025
0.0000

—-0.0025 4

—0.0050

-0.0075

—0.0100

Generate 'real-time' data for testing HLAs



Part of HLAs for Linac

Linac control (Xiaohan Lu) Emittance measurement (Yaliang Zhao) Orbit correction (Cai Meng)

T e ey TR
- BN Vew Wingow Help
Fle View Window Help Input Data | Result
i Linac Controller |
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. fresh
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Energy spread measurement (Hongfei Ji) PR analysis tool (Xiaohan Lu)  BBA (Yaliang Zhao)
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B Rotation Imagewictn [5£]
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Part of HLAs for Booster and Storage Ring

Dispersion measurement (Hongfei Jl) Chromat|C|ty Measurement (Y.

E—

le Accelerator Simulation View Window Help
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First turn data analysis (Daheng Ji) Global orbit correction (Yaling Zhao)

- PyapasMainWindow — Pyapas
File Accelerator Simulation View Window Help
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Local orbit correction (Y. Wei)

PyapasMainwindow — Local bump
File Accelerator Simulation View Windew Help
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Booster Control (Xiaohan Lu)

( Booster Control

Save Load | Current Model: Time Stamp: Save The Current Ramping Table
[Energy Fiag] [ive Value (MeV) [Live Value (MeV) [auad & Sext& Cor Scale Factod Ramping Table Index  Tune X Tune Y
Ramping Table to send Send 0%
Quadrupole ~ Sextupole Bend  Corrector  Ramping table generator ~ Ramping Control
PS Ramping Control

Show allramping list || Into Tuning mode | |Into Ramping mode J
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Filter: Batch Operation
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BSQD3PS
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Switch ramping table of all selected devices

Single Device Operation

PS Name BSQFIPS

Block In Use

Ramping table In Use

ramping mode
Download

Into Tuning mode | | Into Ramping mode

[T

Switch Ramping Table




Pyapas in the Control Room
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X (mm)

width: | 1280 - | Method: |Gaussion Fit - Noise: 1D 0.6 v background [ Rotate | Start |[save pic

X ¥
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Scale: 11 11

Sigma: 3.469 mm 0.621 mm OK
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Fit and Plot

féeEP Q=B
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10 —— fit
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step_index
Alphax BetaX(m)
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£0.00246 20.03164

Pyapas has been successfully applied
in beam commissioning of HEPS.

The practicality and reliability of
Pyapas have been essentially verified
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» Conclusion



Conclusion
» A brand-new framework, Pyapas, was developed based on Python to enhance the efficiency of
HLA development.
» A multi-user virtual accelerator was developed based on Pyapas for testing the HLA.
> All the HLAs of HEPS were developed based on Pyapas

» We're looking to enhance Pyapas with more features and welcome interested colleagues to join
us in its development

» https://code.ihep.ac.cn/heps-hla/pyapas.qgit luxh@ihep.ac.cn




> TRUEHD R BIRUL i

Insititute of High Energy Physics Chincse Acedemy of Sciences





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /All
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType true
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /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 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /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 true
  /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

  /CreateJDFFile false
  /Description <<
    /ENG ()
    /ENU (Setup for JACoW - paper size, embed all fonts, compression, Acrobat 7 compatibility.)
  >>
  /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 /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.000 791.000]
>> setpagedevice


