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What is High Performance FICON?
High Performance FICON for System z (zHPF) is a data transfer protocol that is optionally employed for accessing data from IBM DS8000 storage and other subsystems. Data accessed by DB2, PDSE, VSAM, zFS and Extended Format SAM can benefit from the improved transfer technique.
zHPF includes other access methods such as QSAM, BPAM and BSAM, along with improved DB2 list pre-fetch for certain DB2 queries and some DB2 utility operations.

zHPF may help reduce the infrastructure costs for System z I/O by efficiently utilizing I/O resources so that fewer CHPIDs, fiber, switch ports and control unit ports are required.  zHPF also compliments the Extended Address Volumes for System z (EAV) strategy for growth by increasing the I/O rate capability as the volume sizes increasing the I/O rate capability as the volume sizes expand vertically.

What are the benefits of FICON Express8S and FICON Express8 channels versus ESCON and previous generations of FICON?.

· Higher levels of IO/sec for OLTP workload
· Greater MB/sec for high bandwidth applications
· Better response times – especially with utilizing faster 8 Gbps link speed
What is improved when using the zHPF architecture?.

· Improve execution of small block I/O requests
· Improve the efficiency of channel processors, host bus interfaces, adapters by reducing the number of Information Units that need to be processed, increasing the average bytes per frame and reducing the number of frames per I/O that need to be transferred
· Improve RAS characteristics by enabling CU to provide additional information for fault isolate with a interrogate mechanism to query CU for missing interrupt.
· zHPF multi-track data transfers support up to 256 tracks in a single transfer operation. Eliminating the 64 K byte limit and allowing a full exploitation of FICON Express8S and FICON Express8 available bandwidth.
· Increased performance for the zHPF protocol: 
· FICON Express8S uses a hardware data router that will increase the performance for zHPF. 
· The FICON Express8, FICON Express4, and FICON Express2 channels use firmware only zHPF implementation. 

How can one evaluate the impact of zHPF on existing environment(s) without having zHPF installed and active? 
Using ATS offering zHPF for DS8000 System z Attached analysis (with no additional cost to customer) prior to implementing zHPF to determine the impact of zHPF with the current workload.  The purpose of the study is to quantify the amount of I/Os in the customer’s environment which appears to be zHPF eligible. 
· Available to the Americas by Storage ATS
Submit a service request through TechExpress IBMers –
http://techsales4.austin.ibm.com/tsna/techxpress.nsf/request.html

· Business Partners - http://ibm.com/partnerworld/techline

· Request – JoAnne Brown of Storage ATS

· After receiving the request a data collection guide will be sent to the requestor along with the instructions to FTP the SMF data to Test case. The SMF records needed are record types 42 and types 70 through 78. The analysis should take about 5 days to complete after receiving the SMF data and the data has been verified as good useable data. (actual  turn around time could increase depending on ATS workload and complexity of the customer’s environment). The deliverable will be a PDF presentation (ATS will be available to present to customer remotely) recommendations and supporting documentation

Does the zCP3000 FICON Channel Aggregation Study incorporate the aggregation of FICON/ESCON channels with zHPF and FICON Express8S channels?

Yes, the FICON Channel Aggregation Study which is a subset of zCP3000 (with no additional cost to customer)  can aggregate  existing FICON or ESCON channels with and without  zHPF and on FICON Express8S channels that are displayed on bar graphs in the study.
· Available to the Americas clients by Storage ATS

· Access the url, click on Capacity Planning to locate information on the FICON Aggregation & ESCON Channel Consolidation Analysis. To request IBM Techline to perform a FICON Aggregation & ESCON Channel Consolidation Analysis, submit a TechXpress form.


· http://techsales4.austin.ibm.com/tsna/techxpress.nsf/request.html  

Which servers support zHPF?
zHPF is  exclusive to Systems z196, z114, z10 EC and z10 BC.  Always check  PSP bucket for latest level of support.
Which storage subsystems support zHPF?

IBM DS8000 Requirements:

The DS8000 requires the FICON/ESCON attachment feature and the High Performance FICON feature (with the upgrade to DS8000 bundle level 4.1.x or higher). New DS8000s can be ordered/delivered to customers with zHPF functionality and existing models of the DS8000 (2107, 2421, 2422, 2423, and 2424) are capable of being field upgraded to support zHPF.  The field upgrades  to zHPF are packaged to be non-disruptive

Is zHPF a chargeable feature on the IBM DS8000 controller?
Yes, the High Performance FICON feature is required on the IBM DS8000.  This is a priced license feature (one time charge) and has a monthly maintenance charge.

Which FICON Express channel features are support zHPF?
FICON Express8S (0409, 0410), FICON Express8 (3325, 3326), FICON Express4 (3318, 3321, 3322, 3323, 2224) and FICON Express2 (3319, 3320) are supported by zHPF.

· zHPF Performance improvements for FICON Express8S


· Hardware required

Processor – FICON Express 8S channel microcode

DS8000 – 6.2 release* (planned for 4Q11)

· Enable zHPF via IECIOSxx PARMLIB or SETIOS command if zHPF is not already enabled

Which operating systems support zHPF and what are the software prerequisites?

zOS Requirements - Supported software:

· z/OS 1.81 with IBM Lifecycle Extension for z/OS 1.8 (5638-A01), plus PTFs.  
Note:  This Lifecycle Extension expires on September 30, 2011.  PTFs are no longer available.

· z/OS 1.92 with IBM Lifecycle Extension for z/OS 1.9 (5646-A01), plus PTFs.
Note:  This Lifecycle Extension expires on September 30, 2012
· z/OS 1.103 plus PTFs.  
Note:The IBM Lifecycle Extension for z/OS 1.10 (5656-A01) is required after September 30, 2011.

· z/OS 1.11 and higher, plus PTFs
Note:  Where a Lifecycle Extension is required – this must be in place before you can obtain the required PTFs.
· FICON Express8S (CHPID type FC) when utilizing FICON or Channel-To-Channel (CTC), requires on the z196, z114, z10 EC and z10 BC servers requires at a minimum: 

· z/OS V1.8 (1)
· z/OS 1.9 (2)

· z/OS 1.10 (3) 
· z/OS 1.11 and higher, plus PTFs
· z/VM V5.4
· z/VSE V4.2
· z/TPF V1.1
· Linux on System z distributions: 

· Novell SUSE Linux Enterprise Server (SLES) 10 and SLES 11. 

· Red Hat Enterprise Linux (RHEL) 5 and RHEL 6. 

· FICON Express8 (CHPID type FC) for support of zHPF protocol for single-track operations on the z196, z114, z10 EC and z10 BC servers requires at a minimum: 

· z/OS V1.11 and higher, plus PTFs
· z/OS V1.8 (1), V1.9 (2), or V1.10 (3) with PTFs. 

· Linux on System z distributions: 

· SLES 11 SP1
· RHEL 6.0

· FICON Express8 (CHPID type FC) for support of zHPF protocol for multitrack operations on the z196, z114, z10 EC and z10 BC servers requires at a minimum: 

· z/OS V1.11 and higher with PTFs. 

· z/OS V1.9 (2) or V1.10 (3) with PTFs. 

· Linux on System z distributions: 

· RHEL 6.1. 

· IBM is working with its Linux distribution partners to include support in future Linux on System z distribution releases. 

For a complete list of the software support, see the PSP buckets and the software requirements section of the System z196 (GA2) or z114 announcement letter dated July 12th, 2011 -  z196 (111-121)  z114 (111-136).
To obtain all required PTFs for zHPF, SMP/E has a FIXCAT category for zHPF for the z196 and z114.  Using the most current HOLDDATA and using the FIXCAT category, SMP/E will identify all required PTFs for zHPF.  The FIXCAT categories are:
For z114:

	IBM.Device.Server.z114-2818.zHighPerformanceFICON
	Fixes that are required to exploit the High Performance FICON function on the IBM zEnterprise 114 (z114) server.


For z196:

	IBM.Device.Server.z196-2817.zHighPerformanceFICON
	Fixes that are required to exploit the High Performance FICON function on the IBM zEnterprise 196 (z196) server.


The PSP bucket for the z10 must be reviewed for zHPF PTFs, there isn’t a FIXCAT category for the z10.
	PSP Bucket Reference Table

	Upgrade
	 Subset
	 Description

	2817DEVICE
	 2817/ZOS

 2817/ZVM

 2817/zVSE
	 zEnterprise Server (z196)

	2818DEVICE
	2817/ZOS

 2817/ZVM

 2817/zVSE
	zEnterprise Server (z114)

	2097DEVICE
	 2097/ZOS

 2097/ZVM

 2097/ZVSE
	 z10 Enterprise Class

	2098DEVICE
	 2098/ZOS

 2098/ZVM

 2098/ZVSE
	 z10 Business Class


.Are there configuration changes needed to implement zHPF?
Yes, HCD must have CHPID type FC defined for all the CHPIDs that are defined to the 2107 control unit which also supports zHPF. 

For the DS8000, installation of the Licensed Feature Key for the zHPF Feature is required. Once these items are addressed, existing FICON port definitions in the DS8000 will function in either FICON or zHPF protocols in response to the type of request being performed. These are non-disruptive changes.
For z/OS, once the PTFs are installed in the LPAR, you must then set ZHPF=YES in IECIOSxx in SYS1.PARMLIB or issue the SETIOS  ZHPF=YES command. ZHPF=NO is the default setting. 
IBM recommends customers use the ZHPF=YES setting once the required configuration changes and pre-requesites are met.
What types I/O are 1 track or less and use the device independent random access method?
Access to indexed VTOCs (CVAF), Catalog VVDS, Catalog BCS, HFS, zFS, VSAM, IMS, DB2, PDS/E, extended sequential data sets, and some OEM Software use the device independent random access method.  Any customer using z/OS will have some benefit. OLTP workloads will have the biggest potential for benefit.
IBM Laboratory testing and measurements are available at: http://www.ibm.com/systems/z/hardware/connectivity/ficon_performance.html

How is my application impacted?

zHPF is transparent to applications. 
What maintenance is required on my FICON directors in support of zHPF?
zHPF is transparent to FICON directors and switches. 

Is this improvement being adopted into the FICON Fiber Channel Standards?
Yes, zHPF has been adopted. The modifications to the FICON IO Architecture for inclusion into the Fibre Channel Standard, by the INCITS Fibre Channel (T11) Technical Committee’s FCSB-4 project.  
How would you compare the MIDAW function with zHPF?
Both MIDAW and zHPF are I/O Performance Enhancements available on System z. MIDAW and zHPF are completely independent of each other.  The same device could have neither, one, or both functions enabled. 

 IBM has incorporated many lessons learned from the MIDAW experience into the design of zHPF.  

An example of this would be in the area of Reliability, Availability and Serviceability (RAS).   In the situation where an error is returned for a zHPF IO, the error will be logged, but the IO will not be re-driven as zHPF IO.
The retry is driven in standard FICON protocol. This method of recovery is intended to allow IOs to complete if the failure is due to zHPF code. The benefit is that if an IO error occurs, the error is logged for future correction, and the IO completes if possible, albeit without the performance benefit of zHPF.
Can I determine if zHPF is enabled for my devices ?

Yes, the status of zHPF is reflected when the device status is displayed via a 

D M,DEV(….) operator command.. see FUNCTION  ENABLED =….
D M=DEV(410)

IEE174I 11.00.11 DISPLAY M 258

DEVICE 0410 STATUS=ONLINE

CHP                  A0  A1  A2  A3

DEST LINK ADDRESS    A0  A1  A2  A3

PATH ONLINE           Y   Y   Y   Y

CHP PHYSICALLY ONLINE Y   Y   Y   Y

PATH OPERATIONAL      Y   Y   Y   Y

MANAGED               N   N   N   N

CU NUMBER          0400 0400 0400 0400

MAXIMUM MANAGED CHPID(S) ALLOWED: 0

DESTINATION CU LOGICAL ADDRESS = 04

SCP CU ND =

002107.000.IBM.TC.02069A00FF04.00FF

SCP TOKEN NED =

002107.000.IBM.TC.02069A00FF04.0400

SCP DEVICE NED =

002107.000.IBM.TC.02069A00FF04.0410

FUNCTIONS ENABLED = MIDAW, ZHPF
Can I determine if zHPF is enabled for my channels?

Yes, the status of zHPF is reflected when the channel status is displayed 
D M,CHP(..) operator command… See FACILITIES SUPPORTED = ….
D M=CHP(A0)

IEE174I 19.38.27 DISPLAY M 343

CHPID A0: TYPE=1A, DESC=FICON POINT TO POINT, ONLINE

DEVICE STATUS FOR CHANNEL PATH A0

     0  1  2  3  4  5  6  7  8  9  A  B  C  D  E  F

0041 +  +  +  +  +  +  +  +  AL AL AL AL AL AL AL AL

0071 +  +  +  +  +  +  +  +  UL UL UL UL .  .  .  .

0072 +  +  +  +  .  UL .  .  UL .  .  UL .  .  UL .

0073 +  +  UL .  UL .  UL .  UL .  UL .  UL .  UL .

1071 .  .  .  .  .  .  .  .  UL UL UL UL UL UL UL UL

SWITCH DEVICE NUMBER = B000

DEFINED ENTRY SWITCH - LOGICAL SWITCH ID = 20

ATTACHED ND = 006064.001.MCD.01.000000010C17

PHYSICAL CHANNEL ID = 01D3

FACILITIES SUPPORTED = ZHPF
Can I monitor a single channel path with both zHPF and FICON?
Yes, SMF TYPE 73 and 79 have been changed in support of zHPF. There are 6

new fields added to the RMF Channel activity report to distinguish between FICON OPERATION and zHPF OPERATION traffic.

For example, the data below reflects detail from the RMF Channel Path Activity

report. A single channel (CHPID 13) was doing 18092 zHPF I/Os per second and on average, there were 8.8 zHPF I/Os simultaneously active.

CHANNEL PATH UTILIZATION(%) READ(MB/SEC) WRITE(MB/SEC) FICON OPERATIONS zHPF OPERATIONS

ID TYPE G SHR PART TOTAL BUS PART TOTAL PART TOTAL RATE ACTIVE DEFER RATE ACTIVE DEFER

10 FC_S 5  Y  0.00 0.00 0.00 0.00 0.00  0.00 0.00  0.0   0.0   0.0    0.0   0.0   0.0

11 FC_S 5  Y  0.00 0.00 0.00 0.00 0.00  0.00 0.00  0.0   0.0   0.0    0.0   0.0   0.0

12 FC_S 5  Y  0.00 0.00 0.00 0.00 0.00  0.00 0.00  0.0   0.0   0.0    0.0   0.0   0.0

13 FC_S 5  Y 63.97 63.9712.98 74.11 74.11 0.00 0.00 0.4  1.0   0.0  18092   8.8   0.0
What are the new fields in the RMF Channel Activity report?

There are six fields on the RMF Channel Activity report that can be used to distinguish between FICON and zHPF traffic. 


· The RATE is the number of FICON or zHPF I/Os per second initiated at the total physical channel level (not by LPAR)

· The "ACTIVE" column corresponds to what we have previously called the "open exchanges", i.e. the number of I/Os that are simultaneously active within a channel.  

· DEFER – Number of deferred FICON or zHPF I/O operations per second. This is the number of operations that could not be immediately initiated by the channel due to a temporary lack of resources.  
· Generation Field “G” indicating the link speed of the channel.  This link speed  only represent the link speed between the Host channel and the direct connection to another server, director or control unit. 
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Example of FICON and zHPF fields on RMF Channel Activity report

CHANNEL PATH     UTILIZATION(%)    READ(MB/SEC) WRITE(MB/SEC)    FICON OPERATIONS        ZHPF OPERATIONS   

ID TYPE   G SHR  PART  TOTAL    BUS   PART  TOTAL   PART  TOTAL RATE  ACTIVE   DEFER    RATE  ACTIVE  DEFER   

50 FC_S   9  Y   0.00  50.05   6.70   0.00  43.79   0.00   9.84 3601.3     2.1     0.0  7058.8     2.5    0.0 

51 FC_S   9  Y   0.00  50.03   6.71   0.00  43.80   0.00   9.86 3601.4     2.1     0.0  7059.9     2.5    0.0 

52 FC_S   9  Y   0.00  50.04   6.71   0.00  43.81   0.00   9.84 3594.9     2.1     0.0  7065.3     2.5    0.0 

5A FC_S  13  Y  39.08  39.08 3.43  44.81  44.81 10.07  10.07 3693.1     2.1     0.0  7223.7     2.5    0.0  

5B FC_S  13  Y  39.04  39.04 3.42  44.70  44.70 10.06  10.06 3699.8     2.1     0.0  7217.7     2.4    0.0 

5C FC_S  13  Y  39.13  39.13 3.43  44.80  44.80 10.11  10.11 3693.8     2.1     0.0  7222.6     2.4    0.0 
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Generation field in the RMF Channel Activity report

 Generation field # and description

– 13  FEx8S channel link is operating at a speed of 8 Gbps 

– 12  FEx8S channel link is operating at a speed of 4 Gbps

– 11  FEx8S channel link is operating at a speed of 2 Gbps

– 9  FEx8 channel link is operating at a speed of 8 Gbps

– 8  FEx8 channel link is autonegotiating to a 4 Gbps speed

– 7  FEx8 channel link is autonegotiating to a 2 Gbps speed  

– 5  FEx4 channel link is operating at 4Gbps speed

– 4  FEx4 or FEx2 channel link is autonegotiating to 2 Gbps speed

– 3  FEx4 or FEx2 channel link is autonegotiating to 1 Gbps speed

– 2  FEx channel link is operating at a  2 Gbps speed

– 1  FEx  channel link is operating at a speed of 1 Gbps

– Note: 

The Generation (G) field on the RMF™ Channel Activity report tells 

you a combination of which generation FICON channel is being used and the 

speed of the FICON channel link for this CHPID at the time the machine was 

IPL’d
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Example of FEx8S channel Generation fields 

on RMF Channel Activity report

CHANNEL PATH     UTILIZATION(%)    READ(MB/SEC) WRITE(MB/SEC)    FICON OPERATIONS        ZHPF OPERATIONS   

ID TYPE   G SHR  PART  TOTAL    BUS   PART  TOTAL   PART  TOTAL RATE  ACTIVE   DEFER    RATE  ACTIVE  DEFER      

68 FC_S  13  Y   0.00   0.00 0.00 0.00 0.00 0.00 0.00 0.0     0.0 0.0 0.0 0.0 0.0

69 FC_S  11  Y  32.86  32.86 5.16  82.50  82.50 0.00   0.00 0.0     1.0     0.0   20142     5.6    0.0  

6A FC_S  11  Y  32.08  32.08 5.15  82.47  82.47 0.00   0.00 0.1     1.0     0.0   20134     5.2    0.0  

6B FC_S  13  Y   0.00   0.00 0.00 0.00 0.00 0.00 0.00 0.0     0.0 0.0 0.0 0.0 0.0

5C FC_S  12  Y  50.41  50.41 2.45  39.21  39.21 0.00   0.00 9571.6     2.4     0.0     0.0 0.0 0.0


Where do I go for more information?

A more complete FAQ is available at 

http://www.ibm.com/systems/z/resources/faq/index.html

or contact your IBM Field Technical Support Specialist  (FTSS) or  IBM Business Partner for more information.
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