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Introduction

ü This presentation reviews topics related to using Fibre Channel Protocol connected storage with 
z/VM and Linux running on IBM Z and LinuxONE 

ü There is very good documentation and examples available to help you configure this environment 
and these documents are listed at the end of this presentation

ü This presentation will discuss some important things to keep in mind when configuring your FCP 
connections and items that seem to cause a bit of confusion when configuring FCP attached devices

ü Once you understand the concepts , FCP connectivity is fairly straight forward to implement from a 
z/VM and Linux standpoint
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What is FCP attached storage

ü FICON ï Traditional mainframe disk ï ECKD / 3390 etc.

ü Addressed by a device address

ü Multipathing handled by the hardware 

ü Fiber Channel Protocol  - same card , different microcode ï SCSI Luns 

ü Addressed by a device address + WWPN + Lun number

ü Multipathing handled by the OS
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What we see at our customers

üTraditional mainframe customers start out using Ficon storage

ü Familiarity with Ficon, management and capabilities

ü Utilize existing free storage or easily add additional storage

ü No need for additional San equipment

ü Existing DR / Backup & Recovery tools and processes

ü Can utilize z/OS GDPS

ü Supports z/VM SSI Clustering

ü Most are using a combination of Ficon for the OSôs and FCP for the data

ü Larger storage requirements for databases , OCP and SSC appliances are 

driving more adoption of FCP

üNew to z costumers tend to go with FCP attached storage

ü Familiarity with FCP attached storage 

ü Familiarity with San architecture and configuration with multipathing and Lun 

management 

ü Fewer size limitation on Luns

ü Larger OS and Application storage requirements
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Technical Differences

üFicon Attached Storage

ü Multipathing is independent of the OS

ü Can be direct attached

ü Can utilize zHPF

ü Size restrictions on disk sizes

ü Reduction of usable disk space

ü Required for z/VM SSI 

üFCP Attached Storage

ü Multipathing is handle by the OS 

ü Must be attached through San switches

ü Possible changes to the type of connectors

ü Storage subsystem and switches need configured for zoning and masking of the Luns

ü Faster than FICON without zHPF

ü Native storage format for Linux

ü Larger Lun sizes with fewer size restrictions

ü Can not run z/VM SSI  
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Process Differences

üAreas that will be impacted 

ü Who is going to manage and provision the storage 

ü What skills do you have today and what skills will 

you need with either option or a mix

ü How is DR going to be architected?

ü What will be used for backup and restore for Linux 

and z/VM?

ü How will machine recovery work?

ü Do you need to utilize z/OS GDPS?

ü Do you need to run z/VM SSI?

ü Should you do both?
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Hardware Considerations
üFICON/FCP cards can have either long or short wave connections

üMake sure your connections match between the FCP port and SAN switch

üPlan out your storage configuration to account for redundancy and throughput requirements - multiple cards connected to 
multiple switches

üBalance multiple workloads across ports and don't forget about planning for fail over usage

üDecide on Failover , Multibus or Group by Priority multipathing ,  then configure accordingly

üCheck with your storage/San/SVC (if used) switch vendor/doc for support/requirements  - verify this information with your 
IBM/BP Representative

üIBM System Storage Interoperation Center (SSIC)

ü http://www -03.ibm.com/systems/support/storage/ssic/interoperability.wss

üWWPN Tool - Used to predict  wwpns for new installations and upgrades allowing the SAN and Storage configurations to be done 
prior to the installation of the physical processor

üIBM Resource Link: WWPN tool

https://www-40.ibm.com/servers/resourcelink/hom03010.nsf/pages/wwpnMain?OpenDocument
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IOCP CONFIGURATION

üA port can be either FICON or FCP ς the IOCP definition for the port(chpid) tells the hardware which micro code to 
load ς type=FCP on channel definitions and unit=FCP for control units and devices

üFCP channels can be shared between LPARs or dedicated to specific LPARs just like other Ficon channels

üAll z/VM guests and all native Linux LPARs that share a FCP channel can potentially see the Luns available on these 
paths ς This is why we use San switch zoning and storage subsystem Lun masking between LPARs and NPIV to isolate 
z/VM guests in the same LPAR as well as OS's in different LPARs

üCheck with your storage subsystem/San provider to verify if there are any limits on how many devices you can have 
defined on a single chpid
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IOCP EXAMPLE

CHPID PATH=(CSS(0),A1),SHARED,                                                       *
            PARTITION=((AH,AH2,BP,EMR,IT,PS,TA),(=)),PCHID=10D,     *
            TYPE=FCP
CNTLUNIT CUNUMBR=A100,PATH=((CSS(0),A1)),UNIT=FCP
IODEVICE ADDRESS=(A100,032),CUNUMBR=(A100),UNIT=FCP

CHPID PATH=(CSS(0),A2),SHARED,                                                       *
            PARTITION=((AH,AH2,BP,EMR,IT,PS,TA),(=)),PCHID=12C,     *
            TYPE=FCP
CNTLUNIT CUNUMBR=A200,PATH=((CSS(0),A2)),UNIT=FCP
IODEVICE ADDRESS=(A200,032),CUNUMBR=(A200),UNIT=FCP

2 CHPIDs with 32 device addresses each ς As an example this configuration could be used to create 32 primary paths 
and 32 fail over paths to any reasonable number of Luns addressed over the device address + WWPN path
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NPIV Configuration

üN-Port ID Virtualization ï Share one FCP adapter between several virtual ports

üNPIV is used to help isolate Luns between Linux guests running in a z/VM LPAR by creating a virtual WWPN for each sub channel 

address 

üZone Luns between Linux guests running in a z/VM LPAR by creating a virtual WWPN for each sub channel address 

üNPIV is defined by channel and by LPAR

üNPIV needs to be supported by the switch that the FCP channel connects to directly. Other switches in the SAN do not need to 

support NPIV

üNPIV needs to be activated on the switch first then you need to enable it on the channel

üEnabling NPIV requires you to configure the channel offline and then back online - disruptive

üYou should review your switch and storage subsystem limits when deciding on the number of sub channel and LPAR limits for your 

iocp when using NPIV
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Enabling NPIV on a Channel

üThis process is disruptive to the channel(s) you are 
modifying

üGo into Single Object Operations

üSelect the FCP channel you want and then select CHPID 
Operations

üSelect Configure On/Off ς Configure the chpid off

üSelect FCP NPIV Mode On/OFF / Select NPIV Mode 
Enabled for the partitions you wish to use

üSelect Configure On/Off ς Configure the chpid on
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Identifying the Real FCP Port WWPN

üFollow these steps to locate the FCP Port WWPN

üGo into Single Object Operations

üSelect the FCP channel you want and then select 
Channel Problem Determination

üSelect the Partition / CSS.CHID from the list

üSelect Analyze Channel Information

üThe WWPN for that FCP port is located in the 
bottom left corner of the screen ς you will need to 
give this to your Storage/SAN Administrator(s) 
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Identifying the Real FCP Port WWPN (2)

üFollow these steps to locate the FCP Port WWPN

üFrom the HMC

üSelect  FCP Configuration

üSelect the FCP channel you want and then select 
Channel Problem Determination

üSelect the Partition / CSS.CHID from the list

üSelect Analyze Channel Information

üThe WWPN for that FCP port is located in the 
bottom left corner of the screen ς you will need to 
give this to your Storage/SAN Administrator(s) 
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Identifying NPIV WWPN Information

üGo into Single Object Operations

üExpand the CPC Configuration menu

üSelect NPIV Configuration

üSelect Display all NPIV Port Names

üSelect Display all assigned ports 

üYou can export the NPIV configuration to a flat file to 
give to your Storage/SAN Administrator
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Enabling and Identifying NPIV WWPN Information

## Version: 1.0
## Machine serial number: 0000200298A8
## Current configuration filter enabled: Yes
## NPIV ON filter enabled: Yes
## Items for LPAR: AH
## partitionName,cssId,iid,chpidId,ssId,deviceNumber,wwpn,npiv mode,current 
configured,pchid,phys. wwpn,
AH,00,06,a1,00,a100,c05076e641000780,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a101,c05076e641000784,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a102,c05076e641000788,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a103,c05076e64100078c,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a104,c05076e641000790,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a105,c05076e641000794,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a106,c05076e641000798,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a107,c05076e64100079c,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a108,c05076e6410007a0,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a109,c05076e6410007a4,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a10a,c05076e6410007a8,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a10b,c05076e6410007ac,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a10c,c05076e6410007b0,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a10d,c05076e6410007b4,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a10e,c05076e6410007b8,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a10f,c05076e6410007bc,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a110,c05076e6410007c0,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a111,c05076e6410007c4,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a112,c05076e6410007c8,On,Yes,010d,c05076e6410010d1
AH,00,06,a1,00,a113,c05076e6410007cc,On,Yes,010d,c05076e6410010d1
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z/VM SCSIDISC EXEC Usage

üCan be used to determine the WWPN addresses of the FCP 
ports  on IBM Z and LinuxONE and the Storage Subsystem 
WWPN addresses

üCan be used to test connectivity to a specific Lun before using 
the Lun on Linux

üCan be used to determine which Luns are available from a 
particular FCP port or ports
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HMC/SE SAN Explorer

üSAN Explorer can be used with both z/VM and Linux only 
LPARs

üProvides information on the connectivity  to the Luns defined 
on your storage subsystem

üThis can be used in conjunction with the  San Fabric Logins 
and the  Analyze Channel Information menus
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HMC/SE SAN Explorer

üGo into Single Object Operations

üSelect Channels in the left pane

üSelect the FCP PCHPID you want to examine

üExpand Chpid Operations at the bottom

üSelect Channel Problem Determination

üSelect  the LPAR you want to examine

üSelect SAN Explorer ς Fabric Status and Analyze Channel Information 
contain useful information as well

üSelect the Device Number line you want to examine

üSelect the Affinity  Tab ς Affinity shows you which  zone member ships 
you belong to on the storage subsystem side

üSelect  the Zone Members Tab ς This gives you access to the  WWPN of 
the storage subsystem 

üSelect the WWPN link of you target storage subsystem 

üSelect the LUN you wish to examine

üYou have different tabs to select from ς the Read Capacity tab will show 
you the Lun size along with other information
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