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Introduction to IBM eServer™ zSeries® 890 and 990 (z890 and z990)
Logical Channel Subsystems

HCD Definition 

LPAR Enhancements – More than 16 logical processors, zAAPs, etc. 
z990 Activation Profile Changes
Changing Running Partitions
Memory Addressability, Configuration and Reconfiguration

Concurrent Memory Upgrades

Dynamic Storage Reconfiguration

HSA Size and Estimation Tool
References: https://www.ibm.com/servers/resourcelink

zSeries 890 and 990 PR/SM Planning, SB10-7036-03 (October, 2004)

zSeries (z800, z900) PR/SM Planning, SB10-7033-06a  (August, 2004) 

LPAR Advanced Topics
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Introduction to z890 and z990
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Up to four Logical Channel SubSystems (LCSSs) z990, two LCSSes on z890
ƒUp to 15 LPARs per LCSS
ƒUp to 256 channels per LCSS

Multiple LCSSes Enable
ƒUp to 30 Logical Partitions per CEC (Even with three or four LCSSes on z990)
ƒUp to 1024 external channels on z990, Up to 421 external channels on z890

An LPAR can access channels ONLY in its assigned LCSS
Some channels may be assigned to multiple LCSSes - “Spanned Channels”

ƒICP, IQD, FC, FCP, OSE, OSD, OSC, CBP, CBS, CFP, CFS
ƒBut not ESCON, FICON Conversion, Coupling Receiver (CBR, CFR)

LCSS0 LCSS1
Up to 256 
CHPIDs

Up to 256 
CHPIDs

z990

LCSS2 LCSS3
Up to 256 
CHPIDs

Up to 256 
CHPIDs

z990 and z890 Logical Channel Subsystems (LCSSes)

z890
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CHPID 04 Spanned Internal HiperSockets (IQD) or Internal Coupling Link (ICP) 
CHPID 06 Spanned external channel  (FICON, OSA, or External Coupling Link) – New

Supported: FC, FCP, OSE, OSD, OSC, CBP, CBS, CFP, CFS
Not supported: ESCON, FICON Conversion, Coupling Receiver (CBR, CFR)

Multiple LCSSes and External Spanned Channels

LCSS0 LCSS3

Partition
1

Partition
2

Partition
15

Partition
14

Partition
16

Partition
17

Partition
18

Partition
30

MIF-1 MIF-2 MIF-F MIF-1 MIF-2 MIF-3 MIF-F

CHPID
00

CHPID
02

CHPID
01

CHPID
FF

PCHID
010B

PCHID
010D

PCHID
010C

PCHID
020A

CHPID
04

SPANPCHID
010E

PCHID
0245

PCHID
0246

PCHID
0246

PCHID
0248

PCHID
0249

CHPID
03

Share
CHPID

06
SPAN

PCHID
0200

CHPID
00

CHPID
01

CHPID
22

CHPID
FF

CHPID
05

Share
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•A dynamic partition 
must be reserved in 
the IOCDS used for 
POR.

•A reserved partition is 
defined with partition 
name placeholder ‘ * ’.

•It has a MIF ID 
(partition number) and 
a usage type assigned. 
It may contain a  
description.

•Reserved partitions 
can not be assigned to 
access or candidate 
lists of channel paths 
or devices.

•z/OS 1.6 dynamic I/O 
can name a reserved 
LPAR or change a 
named LPAR to ‘ * ’.

Dynamic LPAR Name (Reserved LPAR) z890 and z990
(z990 at GA3 – May, 2004 level)
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Partition names may not be duplicated across CSSs
Partition number = MIF image id in range of 1-F, 
unique within LCSS

CSS id (0-3), description, MAXDEV

Define processor
(Can’t clone old and change type!)

Define control units

Define devices

–Define partitions

–Define channel paths

ƒDefine channel subsystems

Only LPAR mode allowed
Number of channel subsystems

CHPIDs unique only within a LCSS
Spanned channels - access and candidate lists are 
by LCSS and partition
Physical channel id must be specified to map 
logical CHPID to physical hardware

Channel subsystem data - preferred path and 
candidate lists must be specified for each LCSS

CHPID.link combinations must be specified for 
each LCSS

HCD – Definition Sequence without Migration
(Reference: z/OS 1.4 HCD even for lower releases!)
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Delete or change unsupported channel types
Example: Parallel channels from existing z900

CSS id (0-1), description, MAXDEV

Define z890 processor

Migrate into z890 definition

Migrate other definitions as needed

• Modify existing 
Definitions (if 
needed)

ƒDefine channel subsystems

Only LPAR mode allowed
Number of channel subsystems

Select target processor
Specify target LCSS
Resolve duplicate partition names

HCD – Definition Sequence with Migration
(Reference: z/OS 1.4 HCD even for lower releases!)
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Up to 32 physical processors can be managed
z990 PR/SM – Up to 32 logical processors per partition (z990 GA3 – May, 2004)
z/OS 1.6 and  z/VM 5.1 – Both allow up to 24.
Caution – Don’t exceed 16 for older releases

New zSeries Application Assist Processors (z890 and z990 - 3Q 2004)
Java processing under z/OS 1.6 only (3Q 2004)

New Reserved LPAR Definition (z890 and z990 - 3Q 2004)
Dynamic Name/Rename z/OS 1.6 only (3Q 2004)

z990/z890 Implementation = massive internal changes to PR/SM 
Awareness of z990 book structure

– Efficient resource allocation to logical partitions at activation
– Efficient dispatching decisions

Logical Channel Subsystems and up to 30 partitions
Large storage / large concurrent memory upgrade

– Partition virtualization of storage increment size for 
memory allocation and reconfiguration 

– Massive increase in available central memory addressability
Limited but important external change

"Partition Identifier" now two hex digits
Change to Store CPU ID (STIDP) instruction

z890 and z990 LPAR Enhancements
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Partition Identifier

Defined By systems programmer in the 
LPAR image profile on HMC

Range
(Hex)

z800/z900 - 0-F
z890/z990 - 00-3F

Size z800/z900 - 4 bits
z890/z990 - 8 bits

Usage
Messages, Store CPUID, PGID
z890/z990: CFRM  Policy to 
identify a CF LPAR

Aliases LP ID, User logical Partition ID 
(UPID)

Notes
Unique on the CEC.
LPAR deactivate/activate to
change.

Partition (Zone) Number

z800/z900 = MIF ID else 
assigned at POR by PR/SM
z890/z990 assigned at POR 
by PR/SM
z800/z900 - 1 to F
z890/z990 - 1 to 1E
4 bits z800/z900
8 bits z890/z990

Internal usage, not 
externalized.

None

Unique on the CEC.

MIF ID

By systems programmer:
HCD “Partition Number”
IOCP RESOURCE statement

1-F

4 bits

MIF Channel Sharing
z800/z900: CFRM policy to 
identify a CF LPAR

Image ID (IID), EMIF ID

z800/z900: Unique on CEC
z890/z990: Unique in LCSS
POR to change.

Note: z990 compatibility support for the OSes is required to support changes to Partition 
Identifier “Size” and “Usage” running on z990 or z890 and often on other images in a Sysplex 
with an OS image on z990. ICKDSF R17 is required on any image sharing disk with an OS on 
z990 for the same reasons, especially the path group ID (PGID) change. 

zSeries Partition ID, MIF ID, and Partition Number
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STIDP: 00 PP nnnn 2084 8000
FORMAT FLAG +  RESERVED

MACHINE TYPE
CEC SERIAL NUMBER

VERSION CODE = 00

LP Identifier - Was Logical CPU address + LP Identifier

Programs that use this must change
ƒPGID (OS/390®, VM/ESA®, VSE/ESA™, Linux/390, 
ICKDSF)

ƒXES and CFRM (CF identification)
ƒRMF™

ƒISV software (should use STSI instruction, not STIDP) 

New z990 STIDP Result Format
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STAP LP nnnn 2064 TOD Clock

MACHINE TYPE from STIDP (2 bytes)
Logical CPU address, LP Identifier and CEC Serial Number from STIDP (3 bytes)

CPU Address from STAP (two bytes)

LP Identifier and CEC Serial Number from STIDP (3 bytes)

XICS PP nnnn 2084 TOD Clock

MACHINE TYPE from STIDP (2 bytes)

Format flags and LCSS Identifier (2 bytes)

Path Group Identifier (PGID) Before z990 and New Format
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z990 Activation Profile Changes
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z990 - Reset Profile - General (CEC OSYS)

Logical Partition 'Suffix' Naming Convention

LPnameXX

where LPname is  the first 6 characters of the   
customer required name

where xx = LPname suffix 
1st character = LCSSid (0 = LCSS.0, 1 = LCSS.1)
2nd character = same as  MIFid of 1 to F

Logical partition is the only mode supported, 
basic mode is not available (HCD also provides 
only the LPAR mode option)
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Ignore everything on this page except the first line!
Use "Storage Information" after Activation.

z990 - Reset Profile - Storage
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z990 Reset Profile - Dynamic

The Dynamic I/O expansion setting is removed.

The dynamic I/O expansion requirement is now 
supported within HCD (IODF) by the MAXDEV option 
when defining an LCSS. 

Subchannels = Maxdev times number of LPARs in LCSS
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z990 Reset Profile - Options 

No
change
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z990 Reset Profile - CP/SAP

Allows the customer to use purchased CPs as 
SAPs. Uncommon to use. Test? 
Change: Number of zAAPs (IFAs) shown.

When using this option, the z990 model capacity 
indicator (3nn) does not change. The purchased 
characterization of the PU (a CP) remains the 
same.
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z990 Reset Profile - Partitions

No change except 30 partitions supported.
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The Logical partition 'Partition Identifier' is a 1 or 2 
digit unique hexadecimal value from 0 to 3F 
Compatibility level OSes may not support a Partition ID 
larger than 0F. 
In some cases a CF Partition ID cannot exceed 0F. 

ESA/390 mode can be used for OS/390® z/OS® - z/VM®

with the required software support for the z990

"Sysplex test datesource group" time removed.

z990 Image Profile - General (Partition OOSP11)

New two digit 
Partition ID
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z990 LPAR – More than 16 Processors in an LPAR
ESA/390 Mode – CPs and zAAPs

z990 allows up to 32 processors total.  That 
is, the sum of Initial and Reserved 
processors of all types (e.g. CPs plus 
zAAPs) up to 32.

Up to 32 is valid even on an A08 or B16 
because of concurrent book add support.

Announced OS support for more than 16:
z/OS 1.6 and  z/VM 5.1 – Both up to 24. 
(SOD for more. Watch this space!)

Cryptographic Coprocessor Selection removed.
Cryptographic controls now in “PCI Crypto” page
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z990/890 - zAAP Characteristics
z990 zAAP feature code 0520 characterizes one PU as a zAAP
z890 zAAP feature code 6520 characterizes one PU as a zAAP

One zAAP feature may be ordered for each CP and Unassigned CP feature ordered
zAAPs do not affect the overall MSU rating of a CEC or an LPAR

Supporting level of z/OS and JVM (planned)
z/OS 1.6 and later 
JVM 1.4.1 - SDK 1.4.1 and later
(SOD: to be 64-bit with the release of z/OS 1.6)

IBM, Vendor and Customer Java can exploit zAAPs if running on a supporting level 
of z/OS AND JVM. 

This includes: 

– WebSphere Application Server 5.1 
– CICS®/TS 2.3 
– DB2 V8   
– IMS™ V8 
– WebSphere WBI for z/OS

Execution of Java on traditional CPs only, zAAPs only, or both is controlled
by a z/OS system parameter when zAAPs are present in the LPAR  
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“LINUX ONLY” Mode – CPs or IFLs

z990 GA3 and z890:
Linux Mode LPAR processors now
CPs or “IFLs” (was CPs or “ICFs”) 

IFLs, ICFs and zAAPs are still in a 
common pool for weight/share 
calculations for shared processors.  

ExpoG24_ 26
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z990 Image Profile - Security

No change

Enable Dynamic I/O
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z990 Image Profile - Storage

Central storage : Hardware supports up to 128 GB 
Central Storage ( Initial + Reserved)
Check OS level for supported amounts.

Only MVS (OS/390 or z/OS) supports Reserved. 
Reserved: for DSR or storage added by CUoD

Storage origin (Central and Expanded storage)
It is recommended that you use the 
'Determined by the system' option 

Expanded Storage: Some OSs do not support. One 
example is z/OS (64-bit) running on a z990.
z/VM and Linux 64- or 31-bit do support.

Only MVS (OS/390 or z/OS) supports Reserved. 
Reserved: for DSR or storage added by CUoD

ExpoG24_ 28
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z990 Image Profile - Options

No change

Cluste
r N

am
e

I/O Priority Range

MSUs - WLC
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No change

z990 Image Profile - Load

ExpoG24_ 30
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z990 Image Profile - PCI Crypto for PCICA and PCIXCC

Single Page Crypto Control
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Changing Running Partitions
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HMC/SE Change LPAR Controls (Left)

MSUs - WLC
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HMC/SE LPAR Change Controls (Right)

Soft c
ap

 –
On/O

ff

Change - zAAPs
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zSeries Change Logical Partition, CSS I/O Priority Queuing

Priority Range

Static Priority 
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zSeries Memory and Addressability
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Total Storage
G5/6 or zSeries

Granularity
CS & ES

5 - 8 GB 16 MB
10 - 16 GB 32 MB
18 - 32 GB 64 MB
40 - 64 GB 128 MB

RSU Increment
Size!!!

Memory Granularity = Increment Size
Storage assignments/reconfiguration and HSA must be an even multiple
Varies depending on installed memory size

– LPAR Mode ONLY, 1 MB in BASIC mode for HSA) 
– Was 1 MB prior to G3 Dr 88 for LPAR, too

Single Storage Pool - All central storage
ES configured as needed from CS - No POR needed
zSeries and G5/6 (Dr 22e and later) 

Machines without Single Storage Pool support
POR required to change CS/ES split

z900 and z800 Memory Granularity
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Large Element Size Granularity

64 MB to 32 GB 64 MB
>32 GB to 64 GB 128 MB
>64 GB to 128 GB 256 MB
>128 GB to 256 GB 512 MB

z/OS Limit = 128 GB

Rare to exceed today

Memory Granularity = Increment Size
Storage assignments/reconfiguration and HSA must be an even multiple
Physical increment size fixed at 64 MB
Expanded memory granularity always 64 MB
Central memory granularity is virtualized for each LP

– LP central memory increment is determined according to the size of the larger of the 
two central memory elements defined in the activation profile: Initial central memory 
or Reserved central memory

Single Storage Pool - All central storage
ES configured as needed from CS - No POR needed

Review MVS™ RSU parameter. Large z990 increment size may result in too much 
memory being reserved for reconfiguration after migration unless the new RSU 
options introduced in OS/390 2.10 are used.

z990 Memory Granularity 
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storage increment size
RSU = ---------------------------------------

CS amount to be reconfigured

In IEASYSxx. Specifies the number of central storage increments to be 
made available for central storage reconfiguration    

MVS attempts to keep this area free of long term fixed pages

Or: Storage to be kept free = RSU * increment
If memory is upgraded, check the RSU parameter!

OS/390 V2.10 and z/OS - Better RSU Options
All OFFLINE storage (Reserved Storage)
An amount (%, MB or GB) - System calculates increments

MVS RSU Parameter  
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40 GB initial Element  =128 
MB Increment.

Valid at 64 even with  128 
MB increment.

z990 Image "Storage" Page Increment Example
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z990 SE - System Storage Allocation after POR 
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1,024 GB

0 GB

LPAR/HSA
Addressability

Partition
Storage

Addressability

CS/ES
Storage

Pool

Unused
Addressability

Note: Gaps may 
exist due to 
storage 
reconfiguration 
or LPAR 
deactivation 

Storage Addressability for LPAR/HSA is allocated top down 
from highest supported address

z800, z900   - Highest  address based on installed 
memory
z990/890 – Highest address = 1,024 GB  (1 TB), HUGE!

Partition Storage Addressability for OS, applications, and I/O is 
assigned below HSA at LPAR activation

OS, Application, I/O operations
Origin address is assigned top/down by default but 
a specific origin can be requested
All Initial and Reserved CS and ES takes 
addressability at LPAR activation
Addressability is contiguous

In Book/Memory Physical Storage
LPAR/HSA starts at book/memory physical address 
0 (in book 0)
LPAR/HSA size can exceed 2 GB
Physical storage assigned to LPARs is above this
No requirement to be contiguous  

z990 and z990 Absolute Address Assignment
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z990 Base Logical Partition Storage Allocation
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z990 Hardware System Area (HSA)
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z990 HSA Estimation Tool 

1,344 MB – Big at GA!

1,728 MB – Bigger at GA3!
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End of Presentation



<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


	Return to Index: 


