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Notices

This information was developed for products and services offered in the U.S.A.

IBM may not offer the products, services, or features discussed in this document in other countries. Consult
your local IBM representative for information on the products and services currently available in your area. Any
reference to an IBM product, program, or service is not intended to state or imply that only that IBM product,
program, or service may be used. Any functionally equivalent product, program, or service that does not
infringe any IBM intellectual property right may be used instead. However, it is the user's responsibility to
evaluate and verify the operation of any non-IBM product, program, or service.

IBM may have patents or pending patent applications covering subject matter described in this document. The
furnishing of this document does not grant you any license to these patents. You can send license inquiries, in
writing, to:

IBM Director of Licensing, IBM Corporation, North Castle Drive, Armonk, NY 10504-1785 U.S.A.

The following paragraph does not apply to the United Kingdom or any other country where such
provisions are inconsistent with local law: INTERNATIONAL BUSINESS MACHINES CORPORATION
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Authors

This IBM® Redbooks® publication helps you install, configure, and maintain the IBM z13™.
The z13 offers new functions that require a comprehensive understanding of the available
configuration options. This book presents configuration setup scenarios, and describes
implementation examples in detail.

This publication is intended for systems engineers, hardware planners, and anyone who
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the functions of the z13, see IBM z13 Technical Introduction, SG24-8250 and IBM z13
Technical Guide, SG24-8251.
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Introducing the IBM z13

The IBM z13, like its predecessors, is designed from the chip level up to support data
processing. This includes a strong, fast I/O infrastructure, cache on the chip to bring data
close to processing power, security and compression capabilities of the coprocessors and I/O
features, and the 99.999% data availability design of the coupling technologies.

In this chapter, we provide a quick overview of the new member of the IBM z Systems family.
For more specific details, see IBM z13 Technical Guide, SG24-8251.
This chapter includes the following topics:

» IBM z13 technical overview
» Hardware Management Console and Support Element
» IBM z BladeCenter Extension (zBX) Model 004
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1.1 IBM z13 technical overview

This section briefly reviews the major elements of the z13:

Models

Model upgrade paths
Frames

CPC drawer

I/O connectivity: PCle and InfiniBand
I/O subsystems

Coupling Links support
Special purpose features:
— Cryptography

— Flash Express

— zEDC Express

YyVyVYyYVYVYYVYYY

1.1.1 Models

2

The z13 has a machine type of 2964. Five models are offered: N30, N63, N96, NC9 and NE1.
The model name indicates the maximum number of processor units (PUs) available for
purchase (“C9” stands for 129 and “E1” for 141). A PU is the generic term for the IBM
z/Architecture® processor unit.

With the z13, some PUs are part of the system base, that is, they are not part of the PUs that
can be purchased by clients. They are characterized by default:

» System assist processor (SAP) used by the channel subsystem. The number of
predefined SAPs is dependent on the z13 model.

» One integrated firmware processor (IFP). The IFP is used in support of select features,
such as zEDC and 10 Gigabit Ethernet (10GbE) Remote Direct Memory Access (RDMA)
over Converged Ethernet (10GbE RoCE).

» Two spare PUs that can transparently assume any characterization in a permanent failure
of another PU.
The PUs that clients can purchase can assume any of the following characterizations:

» Central processor (CP) for general-purpose use.

» Integrated Facility for Linux (IFL) for the exploitation of Linux on z Systems.

» z Systems Integrated Information Processor (zIIP). One CP must be installed with or
before the installation of any zIIPs.

zlIPs: At least one CP must be purchased with, or before, a zIIP can be purchased.

Clients can purchase up to two zIIPs for each purchased CP (assigned or unassigned)
on the system.

» Internal Coupling Facility (ICF) to be used by the Coupling Facility Control Code (CFCC).
» Additional system assist processor (SAP) to be used by the channel subsystem.

Support: z13 does not support zZAAPs.

IBM z13 Configuration Setup



1.1.2 Model upgrade paths

Any z13 can be upgraded to another z13 hardware model. All upgrades from Models N30,
N63, and N96, to Models N63, N96, and NC9 respectively are concurrent. The upgrades to
NE1 are disruptive (that is, the system is unavailable during the upgrade). Any zEC12 or z196
model can be upgraded to any z13 model, which is also disruptive. See Chapter 5,
“Upgrading from an IBM zEC12 to IBM z13” on page 159

Note: An air-cooled z13 cannot be converted to a water-cooled z13, and vice versa.

The following items are not supported:

» Downgrades within the z13 models

Upgrade from a zBC12 or z114 to z13

Upgrades from IBM System z10 or earlier platforms

Attachment of an IBM zEnterprise BladeCenter Extension (zBX) Model 002 or Model 003
toaz13

vYvyy

1.1.3 Frames

The z13 has two frames, which are bolted together and are known as the A frame and the Z
frame. The frames contain the following CPC components:

» Up to four CPC drawers located in frame A.

PCle I/0O drawers, and I/O drawers, which hold I/O features and special purpose features
Power supplies

An optional Internal Battery Feature (IBF)

Cooling units for either air or water cooling

Two new System Control Hubs to interconnect the CPC components via Ethernet

Two new 1U rack-mounted Support Elements with their keyboards, mouses, and displays
mounted on a tray in the z frame.

vVvyvyvyYyvyy

1.1.4 CPC drawer

Up to four CPC drawers are installed in frame A of the z13. Each CPC drawer houses the
SCMs, memory, and I/O interconnects.

SCM technology

The z13 is built on the proven superscalar microprocessor architecture of its predecessor,
and provides several enhancements over the zEC12. Each z13 is physically divided in two
nodes. Each node has four single chip modules (SCMs), three processor unit (PU) SCMs and
one storage control (SC) SCM, therefore the CPC drawer has six PU SCMs and two SC
SCMs. The PU SCM has eight core, with six, seven, or eight active cores, which can be
characterized as CPs, IFLs, ICFs, zIIPs, or system assist processors (SAPs). Two CPC
drawers sizes are offered: 39 and 42 cores.

The SCM provides a significant increase in system scalability and an additional opportunity
for server consolidation. All CPC drawers are interconnected for two high-speed
communication links cable-based, in a full star topology, through the L4 cache. This
configuration allows the system to be operated and controlled by the IBM Processor
Resource/Systems Manager™ (PR/SM™) facility as a memory-coherent and cache-coherent
SMP.
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The PU configuration includes two designated spare PUs per CPC and a variable number of
SAPs. The SAPs scale with the number of CPC drawers that are installed in the server. For
example, there are six standard SAPs with one z13 installed, and up to 24 when four z13 are
installed. In addition, one PU is used as an integrated firmware processor (IFP) and is not
available for client use. The remaining PUs can be characterized as CPs, IFL processors,
zIIPs, ICF processors, or additional SAPs.

Processor features

The processor chip has an eight-core design, with either six, seven, or eight active cores, and
operates at 5 GHz. Each core on the PU chip includes an enhanced dedicated coprocessor
for data compression and cryptographic functions, such as the Central Processor Assist for
Cryptographic Function (CPACF). The cryptographic performance of CPACF has improved up
to two times over the zEC12.

Having standard clear key cryptographic coprocessors that are integrated with the processor
provides high-speed cryptography for protecting data.

Hardware data compression can play a significant role in improving performance and saving
costs over performing compression in software. The zEDC Express feature offers additional
performance and savings over the coprocessor. Their functions are not interchangeable.

The micro-architecture of core has altered radically to increase parallelism and improve the
pipeline. The core has a new branch prediction and instruction fetch front end to support
simultaneous multithreading in a single core and to improve the branch prediction throughput,
a wider instruction decode (six instruction per cycle) and ten arithmetic logical execution
units, that offer double instruction bandwidth over the zEC12.

Each core has two hardware decimal floating point unit that is designed according to a
standardized, open algorithm. Much of today’s commercial computing is decimal floating
point, so two on-core hardware decimal floating point meets the requirements of business and
user applications, provides greater floating point execution and improved performance,
precision, and function.

In the unlikely case of a permanent core failure, each core can be individually replaced by one
of the available spares. Core sparing is transparent to the operating system and applications.

Simultaneous multithreading (SMT)

The micro-architecture of the core of the z13 permits the execution of simultaneous
multithreading (SMT) in the same zIIP or IFL core. Two threads can run in parallel in a single
core, dynamically sharing processor resources such as execution units and caches. This
facility permits a more efficient utilization of the core and increased capacity, because while
one of the threads is waiting for a storage access (cache miss), the other thread that is
executing simultaneously in the core can utilize the shared resources rather than remain idle.

Single-instruction, multiple-data (SIMD) instruction set

The z13 instruction set architecture includes a subset of 139 new instructions, such as
single-instruction, multiple-data (SIMD), were added to improve efficiency of complex
mathematical models and vector processing. These new instructions allow a lager number of
operands to be processed with a single instruction. The SIMD instructions utilize the
superscalar core to process operands in parallel enabling more interactions.

Transactional Execution facility

The z13 like the previous machine has a set of instructions that allows defining groups of
instructions that are run atomically. That is, either all the results are committed or none are.
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The facility provides for faster and more scalable multithreaded execution, and is known as
hardware transactional memory.

Out-of-order (OOO) execution

As in its predecessor zEC12, z13 has an enhanced superscalar microprocessor with
out-of-order (OOQO) execution to achieve faster throughput. With OOQ, instructions might not
run in the original program order, although results are presented in the original order. For
instance, OOO allows a few instructions to complete while another instruction is waiting. Up to
six instructions can be decoded per system cycle, and up to ten instructions can be in
execution.

Concurrent processor unit (PU) conversions

The z13 supports concurrent conversion between various PU types, providing flexibility to
meet changing business environments. CPs, IFLs, zIIPs, ICFs, and optional SAPs can be
converted to CPs, IFLs, zIIPs, ICFs, and optional SAPs.

Memory subsystem and topology

z13 uses a new buffered dual inline memory modules (DIMM) technology. For this purpose,
IBM has developed a chip that controls communication with the PU, and drives address and
control from DIMM to DIMM. The DIMM capacities are 16 GB, 32 GB, 64 GB and 128 GB.

Memory topology provides the following benefits:

» Redundant array of independent memory (RAIM) for protection at the dynamic random
access memory (DRAM), DIMM, and memory channel levels

» A maximum of 10 TB of user configurable memory with a maximum of 12.5 TB of physical
memory (with a maximum of 10 TB configurable to a single LPAR)

» One memory port for each PU chip, and up to five independent memory ports per z13
» Increased bandwidth between memory and 1/0

» Asymmetrical memory size and DRAM technology across CPC drawer

» Large memory pages (1 MB and 2 GB)

» Key storage

» Storage protection key array that is kept in physical memory

» Storage protection (memory) key is also kept in every L2 and L3 cache directory entry
» A larger (96 GB) fixed-size HSA that eliminates having to plan for HSA

PCle fanout hot-plug

The PCle fanout provides the path for data between memory and the PCle 1/O cards through
the PCle 16 GBps bus and cables. The PCle fanout is hot-pluggable. In an outage, a
redundant I/O interconnect allows a PCle fanout to be concurrently repaired without loss of
access to its associated 1/0 domains. Up to ten PCle fanouts are available per CPC
processor drawer. The PCle fanout can also be used for the Integrated Coupling Adapter
(ICA). As long as redundancy in coupling link connectivity is ensured, the PCle fanout can be
concurrently repaired.

Host channel adapter (HCA) fanout hot-plug

The host channel adapter (HCA) fanout provides the path for data between memory and the
I/O cards residing in an I/O drawer through 6 GBps InfiniBand (IFB) cables. The HCA fanout
is hot-pluggable. In an outage, an HCA fanout can be concurrently repaired without the loss of
access to its associated 1/O features, using redundant I/O interconnect. InfiniBand optical
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HCA3-0 and HCAS-O LR, used to provide connectivity between members of a sysplex are
orderable features in z13, and can also be carried forward on a miscellaneous equipment
specification (MES) from a zEC12 or z196. Up to four HCA fanouts are available per CPC
drawer. The HCA fanout can also be used for the InfiniBand coupling links (HCA3-O and
HCA3-O LR). As long as redundancy in coupling link connectivity is ensured, the HCA fanout
can be concurrently repaired.

1.1.5 1/0 connectivity: PCle and InfiniBand

The z13 offers various improved features and exploits technologies, such as PCle, InfiniBand,
and Ethernet. This section briefly reviews the most relevant I/O capabilities.

The z13 takes advantage of PCle Generation 3 to implement the following features:

» PCle Gen3 (Generation 3) fanouts that provide 16 GBps connections to the PCle I/0O
features.

» PCle Gen3 (Generation 3) fanouts that provide 8 GBps coupling link connections through
the new IBM Integrated Coupling Adapter (ICA) or PCle-O SR.

The z13 takes advantage of InfiniBand to implement the following features:

» A6 GBps I/O bus that includes the InfiniBand infrastructure (HCA2-C) for the 1/0 drawer
for non-PCle features. Note, HCA2-C is only available as a carry forward.

» Parallel Sysplex coupling links using IFB: 12x InfiniBand coupling links (HCAS3-O) for local
connections and 1x InfiniBand coupling links (HCA3-O LR) for extended distance
connections between any two zEnterprise CPCs. The 12x IFB link (HCA3-O) has a
bandwidth of 6 GBps and the 1X InfiniBand links have a bandwidth of 5 Gbps.

1.1.6 1/O subsystems

6

The z13 I/O subsystem is similar to the one on zEC12 and includes a new PCle Gen-3
infrastructure. The 1/O subsystem is supported by both a PCle bus and an I/O bus similar to
that of zEC12. It includes the InfiniBand Double Data Rate (IB-DDR) infrastructure, which
replaced the self-timed interconnect that was used in previous z Systems platforms. This
infrastructure is designed to reduce processor usage and latency, and provide increased
throughput.

z13 offers two I/O infrastructure elements for holding the 1/O features: PCle I/O drawers, for
PCle features; and up to two 1/O drawers for non-PCle features.

PCle I/O drawer

The PCle 1/0 drawer, together with the PCle I/O features, offers improved granularity and
capacity over previous I/O infrastructures. It can be concurrently added and removed in the
field, easing planning. Only PCle cards (features) are supported, in any combination. Up to
five PCle I/O drawers can be installed on a z13.

I/O drawer
On the z13, I/O drawers are supported only when carried forward on upgrades from zEC12 or
2196 to z13. For a new z13 order, it is not possible to order an I/O drawer.

The z13 can have up to two I/O drawers. I/O drawers can accommodate up to eight FICON
Express8 features only. Based on the number of I/O features that are carried forward, the
configuration determines the number of required 1/O drawers.

IBM z13 Configuration Setup



Native PCle and integrated firmware processor (IFP)

Native PCle was introduced with the zEDC and RoCE Express features, which are managed
differently from the traditional PCle features. The device drivers for these adapters are
available in the operating system. The diagnostics for the adapter layer functions of the native
PCle features are managed by LIC that is designated as a resource group partition, which
runs on the integrated firmware processor (IFP). For availability, two resource groups are
present and share the IFP.

During the ordering process of the native PCle features, features of the same type are evenly
spread across the two resource groups (RG1 and RG2) for availability and serviceability
reasons. Resource groups are automatically activated when these features are present in the
CPC.

I/0 and special purpose features

The z13 supports the following PCle features on a new build, which can only be installed in
the PCle I/O drawers:

» FICON Express16S Short Wave (SX) and 10 KM Long Wave (LX) (6.2 miles)
FICON Express 8S Short Wave (SX) and 10 KM Long Wave (LX) (6.2 miles)
OSA-Express5S 10 GbE Long Reach (LR) and Short Reach (SR)
OSA-Express5S, GbE LX and SX, and 1000BASE-T

10GbE RoCE Express

Crypto Express5S

Flash Express

zEDC Express

vVVyVYyVYVYYVYYyY

When carried forward on an upgrade, the z13 also supports the following features in the
PCle I/O drawers:

FICON Express8S 10 KM LX and SX
OSA-Express5S

10GbE RoCE Express

Flash Express

zEDC Express

vyvyVvyyvyy

When carried forward on an upgrade, the z13 also supports up to two I/O drawers on which
the following feature can be installed:

» FICON Express8 10 KM LX and SX

FICON channels
Up to 160 features with up to 320 FICON Express16S or 160 features up to 320 FICON

Express 8S channels are supported. The FICON Express8S features support a link data rate
of 2 Gbps, 4 Gbps, or 8 Gbps and the FICON Express 16S supports 4Gbs, 8Gbs, and 16Gbs.
The z13 FICON features support the following protocols:

» FICON (FC) and High Performance FICON for z Systems (zHPF). zZHPF offers improved
access to data, which is of special importance to OLTP applications.

» FICON Channel-to-channel (CTC).
» Fibre Channel Protocol (FCP).
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FICON also offers the following capabilities:

» Modified Indirect Data Address Word (MIDAW) facility: Provides more capacity over native
FICON channels for programs that process data sets that use striping and compression,
such as DB2, VSAM, partitioned dat set extended (PDSE), hierarchical file system (HFS),
and z/OS file system (zFS). It does so by reducing channel, director, and control unit
processor usage.

» Enhanced problem determination, analysis, and manageability of the storage area
network (SAN) by providing registration information to the fabric name server for both
FICON and Fibre Channel Protocol (FCP).

Note: The FICON Express8 features support a link data rate of 2, 4, or 8 Gbps. Up to
16 features with up to 64 FICON Express8 channels are supported in two (max) 1/O
drawers. FICON Express8 is carry forward only.

Open Systems Adapter (OSA)

The z13 allows any mix of the supported Open Systems Adapter (OSA) Ethernet features.
Up to 48 OSA-Express5S or OSA-Express4S features, with a maximum of 96 ports are
supported. OSA-Express5S and OSA-Express4S features are plugged into the PCle 1/0
drawer.

Note: The maximum number of combined OSA-Express5S and OSA-Express4S features
cannot exceed 48.

OSM and OSX channel-path identifier (CHPID) types

The z13 provides OSA-Express5S, OSA-Express4S CHPID types for Unified Resource
Manager (OSM) and for zBX (OSX) connections:

» OSA-Express for Unified Resource Manager (OSM)

Connectivity to the intranode management network (INMN) is not supported on z13. When
the IBM zEnterprise BladeCenter Extension (zBX) Model 002 or Model 003 is upgraded to
an IBM z BladeCenter Extension (zBX) Model 004, it becomes an independent node
configurable to the ensemble. The zBX model 004 is equipped with two 1U rack-mounted
Support elements to manage and control itself and its now independent of the CPC SEs
eliminating the need of OSM connectivity.

» OSA-Express for zBX (OSX)

Connectivity to the intraensemble data network (IEDN) provides a data connection from
the z13 to the zBX via OSA-Express5S 10 GbE or OSA-Express4S 10 GbE features.

OSA-Express5S and OSA-Express4S feature highlights

For functions that were previously performed in firmware, the OSA Express5S and
OSA-Express4S features now perform those functions in hardware. Additional logic in the
IBM application-specific integrated circuit (ASIC) that is included with the feature handles
packet construction, inspection, and routing, allowing packets to flow between host memory
and the LAN at line speed without firmware intervention. OSA-Express features provide the
important benefits for TCP/IP traffic, namely reduced latency and improved throughput for
standard and jumbo frames. Performance enhancements are the result of the data router
function present in all OSA-Express features.
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The z13 supports six types of OSA features:

OSA-Express5S 10 GbE Long Reach (LR) and Short Reach (SR)
OSA-Express5S GbE Long Wave (LX) and Short Wave (SX)

OSA-Express5S Ethernet 1000BASE-T Ethernet

OSA-Express4S 10 GbE Long Reach and Short Reach (SR): carry forward only
OSA-Express4S GbE Long Wave and Short Wave (SX): carry forward only
OSA-Express4S Ethernet 1000BASE-T Ethernet: carry forward only

vVvyYvyvyYYyvyy

OSA-Express5S features are a technology refresh of the OSA-Express4S features. For more
information about the OSA features, see Chapter 14, “Configure Open System Adaptor
(OSA) and RoCE Express” on page 653.

IBM HiperSockets

The IBM HiperSockets™ function is also known as Internal Queued Direct Input/Output
(internal QDIO or iQDIO). It is an integrated function of the z13 that provides users with
attachments to up to 32 high-speed virtual LANs with minimal system and network processor
usage.

HiperSockets can be customized to accommodate varying traffic sizes. Because the
HiperSockets function does not use an external network, it can free up system and network
resources, eliminating attachment costs while improving availability and performance.

For communications between LPARs in the same z13 server, HiperSockets eliminates the
need to use I/O subsystem features and to traverse an external network. Connection to
HiperSockets offers significant value in server consolidation by connecting many virtual
servers. It can be used instead of certain coupling link configurations in a Parallel Sysplex.

HiperSockets is extended to allow integration with IEDN, which extends the reach of the
HiperSockets network outside the CPC to the entire ensemble, and displays it as a single
Layer 2 network.

10GbE RoCE Express

The 10GbE RoCE Express feature is an RDMA-capable network interface card. The 10GbE
RoCE Express feature is supported on z13, zEC12 and zBC12 and is for use exclusively in

the PCle I/O drawer. Each feature has one PCle adapter. A maximum of 16 features can be
installed.

The 10GbE RoCE Express feature uses a short reach (SR) laser as the optical transceiver,
and supports use of a multimode fiber optic cable terminated with an LC Duplex connector.
Both point-to-point connection and switched connection with an enterprise-class 10 GbE
switch are supported.

Support is provided by z/OS which supports two ports on z13, shared by up to 31 partitions.
Note: zEC12 and zBC12 only supports one port per feature dedicated to one partition.

For more information, see Chapter 14, “Configure Open System Adaptor (OSA) and RoCE
Express” on page 653.
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1.1.7 Coupling Links support

Support for Parallel Sysplex includes the Coupling Facility Control Code and coupling links.
Coupling connectivity in support of Parallel Sysplex environments is provided on the z13 by
the following features:

» New PCle Geng3, Integrated Coupling Adapter (PCle-O SR) allows 2 ports coupling links
connectivity for a distance of up to 150 m (492 feet) at 8GBps each.

» HCABS-0,12x InfiniBand coupling links offer up to 6 GBps of bandwidth between z13,
zBC12, 2196 and z114 systems, for a distance of up to 150 m (492 feet), with improved
service times over previous HCA2-O used in prior z Systems platforms.

» HCAS-O LR, 1x InfiniBand coupling links offer up to 5 Gbps connection bandwidth
between z13, zEC12, zBC12, z196 and z114 for a distance of up to 10 km (6.2 miles). The
HCA3-0 LR (1xIFB) type has twice the number of links per fanout card as compared to
type HCA2-O LR (1xIFB) used in the previous z Systems platforms.

» Internal Coupling (ICs) channels operate at memory speed.

All coupling link types can be used to carry Server Time Protocol (STP) messages. The z13
does not support ISC-3 connectivity.

CFCC Level 20
CFCC level 20 is delivered on the z13 with driver level 22. CFCC Level 20 introduces the
following enhancements:

» Support for up to 141 ICF processors
— The maximum number of logical processors in a CF partition remains at 16.
» Large memory support

— Improves availability and scalability for larger CF cache structures and data sharing
performance with larger DB2 Group Buffer Pools (GBP).

— Removes inhibitors to using large CF structures, enabling use of Large Memory to
appropriately scale to larger DB2 Local Buffer Pools (LBP) and Group Buffer Pools
(GBP) in data sharing environments.

— CF structure size remains at a maximum of 1 TB.
» Support for new IBM Integrated Coupling Adapter (ICA)
The z13 systems with CFCC Level 20 require z/OS V1R12 or later, and IBM z/VM® V6R2 or

later for guest virtual coupling. z13 (CFCC level 20) can coexist in a sysplex with zEC12
(CFCC levels 19) and 2196 (CFCC level 17).

1.1.8 Special purpose features

10

This section overviews several features that, although installed in the PCle I/O drawer,
provide specialized functions without actually performing I/O operations. That is, no data is
moved between the CPC and externally attached devices.

Cryptography

Integrated cryptographic features provide leading cryptographic performance and
functionality. Reliability, availability, and serviceability (RAS) support is unmatched in the
industry, and the cryptographic solution has received the highest standardized security
certification (FIPS 140-2 Level 41). The crypto cards permit you to add or move crypto
coprocessors to LPARs without preplanning.
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The z13 implements the PKCS #11, one of the industry-accepted standards called public key
cryptographic standards (PKCS) provided by RSA Laboratories, the security division of EMC
Corporation. It also implements the IBM Common Cryptographic Architecture (CCA) in its
cryptographic features.

Configurable Crypto Express5S feature

The Crypto Express5S represents the newest generation of cryptographic feature that is
designed to complement the cryptographic capabilities of the CPACF. It is an optional feature
of z13 server generation. The Crypto Express5S feature is designed to provide port
granularity for increased flexibility with one PCle adapter per feature. For availability reasons,
a minimum of two features are required.

The Crypto Express5S is a state-of-the-art, tamper-sensing, and tamper-responding
programmable cryptographic feature that provides a secure cryptographic environment.
Each adapter contains a tamper-resistant hardware security module (HSM). The HSM can
be configured as a Secure IBM CCA coprocessor, as a Secure IBM Enterprise PKCS #11
(EP11) coprocessor, or as an accelerator:

» Secure IBM CCA coprocessor is for secure key encrypted transactions that use CCA
callable services (default).

» Secure IBM Enterprise PKCS #11 (EP11) coprocessor implements an industry
standardized set of services that adhere to the PKCS #11 specification v2.20 and more
recent amendments.

This new cryptographic coprocessor mode introduced the PKCS #11 secure key function.

» Accelerator for public key and private key cryptographic operations is used with Secure
Sockets Layer/Transport Layer Security (SSL/TLS) acceleration.

Federal Information Processing Standards (FIPS) 140-2 certification is supported only when
configured as a CCA or an EP11 coprocessor.

TKE workstation and support for smart card readers

The Trusted Key Entry (TKE) workstation and the TKE 8.0 LIC are optional features on the
z13. The TKE workstation offers a security-rich solution for basic local and remote key
management. It provides to authorized personnel a method for key identification, exchange,
separation, update, backup, and a secure hardware-based key loading for operational and
master keys. TKE also provides a secure management of host cryptographic module and
host capabilities.

Support for an optional smart card reader attached to the TKE workstation allows the use of
smart cards that contain an embedded microprocessor and associated memory for data
storage. Access to and the use of confidential data on the smart cards are protected by a
user-defined personal identification number (PIN).

Note: When Crypto Express5S is configured as a Secure IBM Enterprise PKCS #11
(EP11) coprocessor, the TKE workstation is required to manage the Crypto Express5S
feature. If the smart card reader feature is installed in the TKE workstation, the new smart
card part 74Y0551 is required for EP11 mode.

For more information about the cryptographic features, see Chapter 10, “Crypto Express5S
configuration” on page 541.

' Federal Information Processing Standards (FIPS) 140-2 Security Requirements for Cryptographic Modules
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Flash Express

The Flash Express optional feature is intended to provide performance improvements and
better availability for critical business workloads that cannot afford any hits to service levels.
Flash Express is easy to configure, requires no special skills, and provides rapid time to
value.

Flash Express implements storage-class memory (SCM) in a PCle card form factor. Each
Flash Express card implements an internal NAND Flash solid-state drive (SSD), and has a
capacity of 1.4 TB of usable storage. Cards are installed in pairs, which provide mirrored data
to ensure a high level of availability and redundancy. A maximum of four pairs of cards (eight
features) can be installed on a 213, for a maximum capacity of 5.6 TB of storage. For more
information, see Chapter 13, “Flash Express” on page 631.

ZEDC Express

zEDC Express, an optional feature that is exclusive to z13, zEC12 and zBC12, provides
hardware-based acceleration for data compression and decompression with lower CPU
consumption than the previous compression technology on z Systems.

Exploitation of the zEDC Express feature by the z/OS V2R1 zEnterprise Data Compression
acceleration capability is designed to deliver an integrated solution to help reduce CPU
consumption, optimize performance of compression-related tasks, and enable more efficient
use of storage resources, while providing a lower cost of computing and also helping to
optimize the cross-platform exchange of data.

One to eight features can be installed on the system. There is one PCle adapter/compression
coprocessor per feature, which implements compression as defined by RFC1951 (DEFLATE).
A zEDC Express feature can be shared by up to 15 LPARs.

1.2 Hardware Management Console and Support Element

12

The Hardware Management Console (HMC) and Support Element (SE) are appliances that
together provide platform management for z Systems. When the z13 and zBX Model 004 are
members of an ensemble, they are also managed by HMCs and their respective SEs.

In an ensemble, the HMC is used to manage, monitor, and operate one or more zEnterprise
CPCs and their associated LPARSs, as well as the zBX Model 004s. Also, when the
zEnterprise and a zBX Model 004 are members of an ensemble, the HMC has a global
(ensemble) management scope, compared to SEs (either on the zBX Model 004 or on the
CPCs) which have local (node) management responsibility. When tasks are performed on the
HMC, the commands are sent to one or more CPC SEs or zBX Model 004 SEs, which then
issue commands to their zEnterprise CPCs and zBXs. To promote high availability, an
ensemble configuration requires a pair of HMCs in primary and alternate roles.

For more information, see Chapter 3.2, “Hardware Management Console and Support
Element configuration planning” on page 50.
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1.3 IBM z BladeCenter Extension (zBX) Model 004

The IBM z BladeCenter Extension (zBX) Model 004 is improving infrastructure reliability by
extending the mainframe systems management and service across a set of heterogeneous
compute elements in an ensemble.

The zBX Model 004 is available as an optional MES upgrade from a zBX Model 003 or a
zBX Model 002, to work with the z13 server and consists of the following components:

» Two internal 1U rack-mounted Support Elements providing zBX monitor and control
functions.

» Up to four IBM 42U Enterprise racks.

» Up to eight BladeCenter chassis with up to 14 blades, each with up to two chassis per rack
for a maximum of 1122 blades.

» Intranode management network (INMN) Top of Rack (ToR) switches. On the zBX Model
004, the new local zBX Support Elements directly connect to the INMN within the zBX for
management purposes.

» Intraensemble data network (IEDN) ToR switches. The IEDN is used for data paths
between the zEnterprise ensemble members and the zBX Model 004, and also for
customer data access. The IEDN point-to-point connections use MAC addresses, not IP
addresses (Layer 2 connection).

» The 8-Gbps Fibre Channel switch modules for connectivity to a SAN.

» Advanced management modules (AMMs) for monitoring and management functions for all
the components in the BladeCenter.

» Power Distribution Units (PDUs) and cooling fans.
» Optional acoustic rear door or optional rear door heat exchanger.

The zBX is configured with redundant hardware infrastructure to provide qualities of service
similar to those of z Systems, such as the capability for concurrent upgrades and repairs.

For more information about the zBX Model 4, see Chapter 12, “Preparing IBM z13 for zBX
Model 004” on page 595.

Important: The zBX Model 004 uses the blades that were carried forward in an upgrade
from a previous model. Customers will be able to install additional entitlements up to the
full zBX installed blade capacity if the existing BladeCenter chassis have empty available
slots. After the entitlements are acquired from IBM, clients must procure and purchase the
additional zBX supported blades to be added, up to the full installed entitiement LIC
record, from another source or vendor other than IBM.

2 The maximum number of blades varies according to the blade type and blade function.
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Channel subsystem

This chapter presents an overview of the channel subsystem and includes these topics:

Channel subsystem (CSS)

Logical partitions (LPARs)

Subchannel sets

Channels

Defining multiple CSSs and the fourth subchannel set
Channel activation

CPC drawer: Fanout cards and adapters
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2.1 Channel subsystem (CSS)

16

The channels in the CSS allow the transfer of data between main memory and I/O devices or
other platforms under the control of a channel program. Through these channel connections
the CSS enables communication from main memory to peripheral devices.

The CSS allows channel I/O operations to continue independently of other operations within
the platform. This allows other functions to resume after an 1/O operation is initiated.

The following key entities comprise the CSS:

>

Channel

The channel is the communication path from the CSS to the connected control units and
I/O devices. The CSS communicates with I/O devices by using channel paths between the
CSS and control units.

Physical channel ID (PCHID)

A PCHID reflects the physical location of a channel-type interface. A PCHID number is
based on the I/O drawer or PCle I/O drawer location, the channel feature slot number and
the port number of the channel feature.

Channel-path identifier (CHPID)

A CHPID is a value that is assigned to each channel path of the system that uniquely
identifies that path. A total of 256 CHPIDs are supported by one CSS. A CHPID does not
directly correspond to a hardware channel port. It is assigned to a PCHID in Hardware
Configuration Definition (HCD) or Input/Output Configuration Program (IOCP).

Subchannel

A subchannel provides the logical appearance of a device to the program and contains the
information that is required for sustaining a single 1/0 operation. A subchannel is assigned
for each device that is defined to the logical partition.

Control unit (CU)

A CU provides the logical capabilities necessary to operate and control an I/O device. It
adapts the characteristics of each device so that it can respond to the standard form of
control that is provided by the CSS. A CU can be housed separately, or it can be physically
and logically integrated with the 1/0 device, the CSS or within the platform itself.

Input/output (1/O) device

An I/O device has the characteristics of the peripheral device that it represents. In the
simplest case, an I/O device is attached to one control unit and is accessible through one
channel path.
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Figure 2-1 shows the relationship between the CSS, the channels, the control units, and the
I/0 devices.

Processor

CSS

Partitions

Subchannels

Channels

— i 1

Figure 2-1 Channel subsystem relationship to channels, control units, and I/O devices

2.1.1 Multiple channel subsystems

The multiple CSS concept that is implemented in the z Systems platforms is designed to offer
considerable increase in processing power, memory size, and 1/O connectivity over previous

platforms.

Table 2-1 shows a summary of CSS features available on various z Systems models. A fifth

and sixth CSS (CSS4 and CSS5) and a fourth subchannel set (SS3) was introduced in the
z183. With SS3, you can define extra 64 K subchannels in each CSS. For more information,

see 2.3, “Subchannel sets” on page 20 for details.

Table 2-1 CSS features per z Systems model

Item

z13

zEC12

2196

Number of CSSs

Six per platform

Four per platform

Four per platform

Devices in subchannel set 0

63.75 K per CSS
382.5 K per platform

63.75 K per CSS
255 K per platform

63.75 K per CSS
255 K per platform

Devices in subchannel set 1

64 K: 1 per CSS
384 K: 6 per platform

64 K: 1 per CSS
256 K: 4 per platform

64 K: 1 per CSS
256 K: 4 per platform

Devices in subchannel set 2

64 K: 1 per CSS
384 K: 6 per platform

64 K: 1 per CSS
256 K: 4 per platform

64 K: 1 per CSS
256 K: 4 per platform
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ltem z13 zEC12 2196

Devices in subchannel set 3 64 K: 1 per CSS N/A N/A
384K: 6 per platform

Partitions 15 per CSS (0 - 4) 15 per CSS 15 per CSS
10 for CSS5 60 per platform 60 per platform
85 per platform

CHPIDs 256 per CSS 256 per CSS 256 per CSS
1536 per platform 1024 per platform 1024 per platform

On a z Systems platform, all channel subsystem images are defined within a single 1/0
configuration data set (IOCDS). The IOCDS is loaded into the platform’s hardware system
area (HSA) during a power-on reset (POR).

Figure 2-2 shows a logical view of these relationships. The z13 supports six channel
subsystems per platform. CSSs are numbered from 0 to 5. These designations are
sometimes referred to as the “CSS Image ID” or “CSSID” (CSSID 0, 1, 2, or 3 for zEC12 and
z196) and (CSSID 0, 1, 2, 3, 4 or 5 for z13).

Each channel subsystem can have from 1 to 256 channels and can be configured with 1to 15
logical partitions (LPARs). See 2.1.2, “Maximum 10 logical partitions in CSS5” on page 18.

Central Processor Complex

N30 N63 N96 NC9 NE1
1 2 3 4 4 €& Up to four CPC Drawer
2464GB | 5024GB | 7584GB | 10144GB | 10144 GB € Maximum memory size
30 CPs 63 CPs 96 CPs 129CPs | 141CPs == Maximum Processing Units

cSs 0 css 1 css2 css3 css 4 css5 == Up to 15 LPARs in CSS 0 - 4

Upto 15 Upto 15 Upto 15 Up to 15 Up to 15 Up to 10 .
LPARs LPARs LPARs LPARs LPARs LPARs Up to 10 LPARs in CSS 5

csso css1 css 2 css3 css4 css5 .
Upto256 | Upto256 | Upto256 | Upto256 | Upto256 | Upto 256 <€ Up to 6 Logical Channel Subsystems

CHPIDs CHPIDs CHPIDs CHPIDs CHPIDs CHPIDs
SS o §s0 SS o §s0 SS o §s0
ol o ol o ol o €= _Up to four Subchannel Sets per CSS
§S83 883 §S83 8§83 §S83 8§83
HSA (96 GB) & Single / fixed HSA
10CDS €& One active IOCDS
10PCle | 20PCle | 30PCle | 40PcCle | 40PCle
P Py A pA A & PCle and IFB Adapter per Drawer
€& PCle and IFB copper cables
Physical Channels (PCHIDs) &—— PCle Drawer and I/O Drawer

Figure 2-2 Logical view of multiple CSSs ina z13

2.1.2 Maximum 10 logical partitions in CSS5
LPARs B-F in CSS5 will appear in any IOCP deck / IODF as reserved but they are for IBM use

only. You receive error messages if you try to add extra logical partition names using those
IDs through HCD. Hence the maximum usable LPARs per platform is 85.
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2.1.3 Multiple image facility (MIF)

MIF enables resource sharing across LPARs within a single CSS. When a channel is shared
across LPARs in multiple CSSs, it is known as spanning. See Table 2-2 on page 25 for more
information.

2.2 Logical partitions (LPARS)

A LPAR supports the running of an operating system, such as z/OS, and provides central
processors (CPs), memory, subchannels, and access to channels.

The following definitions apply to z Systems servers:

>

LPAR name

Defined through HCD or IOCP. It is the name in the RESOURCE statement in the IOCP.
The LPAR names must be unique across all CSSs in the server.

LPAR identifier

A number in the range of 00 - 7F. It is assigned in the image profile through the Support
Element (SE) or the Hardware Management Console (HMC). It is unique across the
server and can also be referred to as the User Logical Partition ID (UPID).

Generally, establish a numbering convention for the LPAR identifiers. Figure 2-3 on

page 20 uses the CSS number concatenated to the MIF Image ID which means LPAR ID
“8A” is in CSS “3” with MIFID “A”. This convention fits within the allowed range of LPAR
IDs and conveys useful information.

MIF ID

Defined by using HCD or IOCP in the RESOURCE statement. It is in the range of x'1’ to
x'F' and is unique within a CSS but not unique across multiple CSSs. Multiple CSSs can
specify the same MIF ID. The MIF ID is also known as Image ID (IID).

Figure 2-3 on page 20 shows the relationship between CSSs, LPARs and their associated
MIF IDs.

>

vyvyyvyyvyy

TST1, PROD1, and PROD2 are defined to CSS 0.
TST2, PROD3, and PROD4 are defined to CSS 1.
TST3 and TST4 are defined to CSS 2.

PROD5 and PRODG are defined to CSS 3.
TST55 and PROD?7 are defined to CSS4.

PRODS8 and TST6 are defined to CSS5.
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Specified in
CSSo0 CSS1 CSS2 CSS3 CSS4 CSS5 HCD / IOCP
T T T T T T T T . .
Logical Partition Logical Partition LPAR LPAR LPAR LPAR Specified in
Name Name Name Name Name Name HCD / IOCP
TsT1 | PROD1 | PROD2 | TST2 | PROD3 | PROD4 | TST3 TsT4 | PROD5 | PROD6 | TST55 | PROD7 | PROD8 | TSTé
Logical Partition ID Logical Partition ID LPAR ID LPAR ID LPAR ID LPAR ID
02 04 0A 14 16 1D 22 26 35 3A 44 47 56 5A SpeCIfled In_ HMC
Image Profile
MIF ID MIF ID MIF ID MIF ID MIF ID MIF ID
2 4 A 4 6 D 2 6 5 A 4 7 6 A SpeCIfled in
HCD /10CP

Figure 2-3 CSS and logical partition definition of a z13 server

Notice that PROD1 and TST2 have the same MIFID, although their logical partition IDs differ.

I/O operations for a logical partition are identified as originating from a Channel Image (Cl).
The Channel Image is defined as Cl = CSSID + MIFID.

For IBM FICON 1/O operations, the addressing is Cl (+ CHPID) + S_ID + D_ID + CUI + UA,
where the terms are defined as follows:

S ID Source ID
D_ID Destination ID
Cul Control Unit ID
UA Unit Address

The FICON control unit logical addressing for channel-to-channel connections is
CSSID.MIFID.

2.3 Subchannel sets

20

In z/Architecture, each I/O device is represented by a separate set of controls for each logical
partition that is called a subchannel. The subchannel is used by the operating system to pass
an 1/0O request from the System Control Program (SCP) to the channel subsystem. To a
program, the subchannel is displayed as a device. In the channel subsystem, the primary
control block for an I/O is the Subchannel, which is represented by a control block that is
called the Unit Control Word (UCW). UCWs are part of the HSA.

The number of devices that can be addressed by a logical partition can be a limitation for
some installations. The concept of multiple subchannel sets (MSS) provides relief for this
problem.

Usually, a subchannel represents an addressable I/O device. Therefore, a disk control unit
with 30 drives uses 30 subchannels for base addresses. An addressable device is associated
with a device number and the device number is commonly, but incorrectly, known as the
device address.
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Subchannel numbers are limited to four hexadecimal digits by hardware and software
architectures. Four hexadecimal digits provides up to 64-K addresses, which are known as a
set. IBM reserves 256 subchannels in SS0, leaving 63.75-K subchannels for general use.

For I/O constraint relief, four subchannel sets are available per CSS. This configuration allows
access to a greater number of logical volumes. It also allows improved device connectivity for
parallel access volumes (PAVs), peer-to-peer remote copy (PPRC) secondaries, and IBM
FlashCopy® devices.

The z13 allows you to do an initial program load (IPL) from any subchannel set (SS0-SS3).

The fourth subchannel set was introduced and implemented in each logical channel
subsystem by the IBM z13. Subchannel set 0 (SS0) provides a total of 63.75 K subchannels,
Subchannel set 1 (§S1), subchannel set 2 (SS2) and subchannel set 3(SS3) provide to the
installation the full range of 64 K-1 addresses.

Figure 2-4 shows the CSSs and the associated subchannel sets.

LCSS LCSS LCSS LCSS LCSS LCSS
Logical Channel Logical Channel Logical Channel Logical Channel Logical Channel Logical Channel
Subsystem 0 Subsystem 1 Subsystem 2 Subsystem 3 Subsystem 4 Subsystem 5
Partitions Partitions Partitions Partitions Partitions Partitions
Up to 15 Logical Up to 15 Logical Up to 15 Logical Up to 15 Logical Up to 15 Logical Up to 10 Logical
Partitions Partitions Partitions Partitions Partitions Partitions
Subchannel Subchannel Subchannel Subchannel Subchannel Subchannel
Sets 0-3 Sets 0-3 Sets 0-3 Sets 0-3 Sets 0-3 Sets 0-3

Channels %

-\\Chhan Is

\Qhan els

Six Channel Subsystems Multiple Subchannel Sets (MSS)
Figure 2-4 Multiple subchannel sets

z annels/f

Channels

The current implementation in z/OS allows the use of Subchannel set 0 (SS0) to define any
type of device allowed today as base, alias, and secondary devices. The second, third and
fourth subchannel sets (SS1-SS3) allow you to define disk alias devices (of both primary and
secondary devices), and Metro Mirror secondary devices only.

The appropriate subchannel set number must be included in IOCP definitions or in the HCD
definitions that produce the IOCDS. The subchannel set number defaults to zero.

With the availability of HyperPAV, the requirement for PAV devices is greatly reduced.
HyperPAV allows an alias address to be used to access any base on the same control unit
image per I/O base. It also allows different HyperPAV hosts to use one alias to access
different basis, which reduces the number of alias addresses required. HyperPAV is designed
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to enable applications to achieve equal or better performance than is possible with the original
PAV feature alone, while also using the same or fewer z/OS resources. HyperPAV is an
optional feature on the IBM System Storage® DS8000® series.

Figure 2-6 on page 26 and Example 2-1 on page 27 illustrate the use and definition of
multiple subchannel sets.

2.4 Channels

The CSS communicates with 1/O devices through channel paths between the CSS and CUs.
A channel is the communication path from the CSS to the connected CUs and I/O devices.

2.4.1 Physical Channel ID (PCHID)

A PCHID reflects the physical location of a channel-type interface. A PCHID number is based
on the I/O drawer, or PCle I/O drawer location, the channel feature slot number and the port
number of the channel feature. The physical channel, which uniquely identifies a connector
jack on a channel feature, is known by its PCHID number. They follow the numbering scheme
that is defined for the z13 model. PCHID values are shown in Table 2-7 on page 36 for I/0
drawers, and in Table 2-9 on page 39 for PCle 1/O Drawers.

2.4.2 Channel Path ID (CHPID)

A CHPID is a value that is assigned to each channel path of the system that uniquely
identifies that path. A total of 256 CHPIDs are supported by one CSS. This provides a
maximum of 1536 CHPIDs when six CSSs are defined. Each CHPID within a CSS is
associated with a single channel. A CHPID does not directly correspond to a hardware
channel port. It is assigned to a PCHID in Hardware Configuration Definition (HCD) or
Input/Output Configuration Program (IOCP).

2.4.3 Control unit (CU)

A control unit (CU) provides the capabilities necessary to operate and control an I/O device.
The CU acts as an interface between the CSS and the I/O device, masking the uniqueness of
the I/O device from the CSS. A CU can be housed separately, or it can be physically and
logically integrated with the 1/0O device, the CSS, or within the server itself.

2.4.4 1/0 device
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An input/output (I/O) device is the end point in the “conduit” between a server and a
peripheral device. The channel does not communicate directly with I/O devices (it
communicates with CUs) and subchannels are displayed as I/O devices to programs.

An I/O device has the characteristics of the peripheral device that it represents. In the
simplest case, an I/O device is attached to one control unit and is accessible through one
channel path.
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2.4.5 Adapter ID (AID)

The AID specifies the adapter identifier that is associated with an InfiniBand Host Channel
Adapter (HCA) or an Integrated Coupling Adapter (ICA) SR (PCle-O SR) used for coupling
links. It is determined from the PCHID report when a HCA or ICA is ordered. It reflects the
initial physical location of the fanout card. It is bound to the serial number of the card so if the
fanout is physically moved the AID moves with it.

For HCA cards, the AID is a two-digit hexadecimal number in the range of x’00” to x”’0F”.
A maximum of 16 CIB CHPIDs can be defined for the same AID across both ports.

For ICA cards, the AID is a two-digit hexadecimal number in the range of x”10” to x’37”. A
maximum of 16 PCIE-O SR adapters are supported per z13. A maximum of 8 CS5 CHPIDs
(4 CHPIDs per port) can be defined for the same AID

For more information about InfiniBand coupling links, see IBM z Systems Connectivity
Handbook, SG24-5444.

2.4.6 Channel path sharing

Two possibilities for channel path sharing are available:
» MIF

This configuration enables channel sharing among LPARs that run in one channel
subsystem.

» Spanning

This configuration extends the MIF concept of sharing channels across LPARs in a single
CSS to sharing channels across LPARs and multiple CSSs.

Spanning is the ability for the channel to be configured to multiple CSSs. When defined
that way, the channels can be transparently shared by any or all of the configured LPARs,
regardless of the CSS to which they are configured.

MIF-shared channels

IBM Processor Resource/Systems Manager (PR/SM) allows sharing of resources across
LPARs. MIF enables channel sharing among LPARs, but sharing is limited to partitions
defined to one CSS.

Understanding qualifiers that apply to a LPAR definition is important. The following definitions
for IBM z servers are described in 2.2, “Logical partitions (LPARs)” on page 19:

» LPAR name
» LPAR identifier
» MIFID

Spanned channels

Spanning is the ability of channels to be configured to multiple CSSs, and be transparently
shared by any or all of the configured LPARs that are configured in these CSSs. Figure 2-5
shows an example with two CSSs that use spanned channels. There are spanned external
channels (with associated PCHIDs) and spanned internal channels (no associated PCHIDs).

Note: Certain channels that are commonly used on earlier servers cannot be spanned. For
example, on a z196, IBM ESCON channels can be MIF-shared within one CSS, but cannot
be spanned across multiple CSSs.
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Figure 2-5 MIF-shared and spanned channels

24

IBM z13 Configuration Setup




Table 2-2 shows channels that can be shared and spanned on a z13. The channel types are
described in more detail in Chapter 3, “Configuration planning” on page 41.

Table 2-2 Spanned and shared channels on a z13 server

Channel type CHPID definition MIF-shared | Spanned
channels channels
FICON Express16S External | FC and FCP Yes Yes
FICON Express8S? External | FC and FCP Yes Yes
FICON Express8® External | FC and FCP Yes Yes
OSA-Express5S? External | OSD, OSE, OSC, OSN, Yes Yes
OSM, and OSX°®
OSA-Express4SP External | OSD, OSE, OSC, OSN, Yes Yes
OSM, and OSX°®
PSIFB External | CIB Yes Yes
ICA External | CS5 Yes Yes
IC Internal ICP Yes Yes
IBM HiperSockets Internal IQD Yes Yes

a. This feature is available for new-build and carry-forward.

b. This feature is carry-forward only.

c. Depending on feature code.

Chapter 2. Channel subsystem
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Figure 2-6 shows a server with six CSSs using a fourth subchannel set.

Note: To fit within the page width, only CSSO, CSS1, CSS5 are shown in this figure.

z13 only
)-/ -
csss — CSSOo CSS/ \ CSS5
LPARs —* A01 1 31
Disk _ _} ]| D00O- DOBA- DO9C- DOCE- D8~ DOBA- DO9C- DOCE- o000 D000- DOBANDO9C- DOCE-
Addrs D069 D09B DOCD DOFF |_1D069 DO9B DOCD DOFF D069 DO09B DBCD DOFF
| | | |
ggi’;h' sso| [ss1] |ss2f] ss3 sso| |ss1| |ss2f]ss3 sso| |ss1||ss2f|ss3
CHPIDs 50154 |58 |5C 50 |54 | 58|5C 50 |54 |58 |5C
PCHIDs —f 1A8 | 114 | 264 | 19C
Switches —» 61 62
10 68 10 64
| I I | | addr. D000-D069 = balses
IBM DS8000 (emulated 3390s) addr. DO6A-DO9B = aliases
addr. D0O9C-DOCD = aliases
addr. DOCE-DOFF = aliases

Figure 2-6 Configuration example with CSSs, MSSs, and PCHIDs

» The logical CHPID numbers 50, 54, 58, and 5C are shared channels between the LPARs.
These CHPIDs are defined as spanned channel for each physical FICON (TYPE=FC)
channels, PCHID numbers 1A8, 114, 264, and 19C.

» The four subchannel sets are used to address the same DASD:

SS0 is used to address the base addresses D000-D069,
SS1 is used to address the alias addresses DO6A-D09B.
SS2 is used to address the alias addresses D0O9C-DOCD.
SS3 is used to address the alias addresses DOCE-DOFF.

Example 2-1 on page 27shows an example of IOCDS definitions for six CSSs and four
subchannel sets.

The IOCP statements in Example 2-1 on page 27 are not intended to represent a real server,
but to illustrate the new elements involved. In the past, dummy LPARs needed to be defined in
the IOCP to enable the user to add them dynamically later. Now IOCP automatically reserves
all available CSSs and LPARs that were not explicitly defined.
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Example 2-1 Multiple CSSs and subchannel sets IOCP definition example

ID MSG1='IODFA3',MSG2="'SYS6.I0DFA3 - 2014-11-11 11:58', *
SYSTEM=(2964,1), *
TOK=("'SCZP501',00800001DA872964115822260114315F00000000, *
00000000, '14-11-11","'11:58:22",'SYS6"', ' IODFA3")

RESOURCE PARTITION=((CSS(0), (A01,1),(*,2),(*,3),(*,4),(*,5),(**
56)s(*s7)s(*s8)s(*s9)s(*sA)s(*sB)s(*sC)s(*sD) s(*sE)s(*sF*
)),(CSS(1), (A11,1),(*,2),(*,3), (*,4),(*,5), (*,6), (*,7), (*
*,8),(*,9), (*,A), (*,B), (*,C), (*,D), (*,E), (*,F)), (CSS(2) ,*
(A21,1),(*,2),(*,3),(*,4),(*,5),(*,6),(*,7),(*,8),(*,9),*
(*5A), (*,B), (*,C), (*,D), (*,E), (*,F)), (CSS(3), (A31,1), (*,*
2),(*,3),(*,4),(*,5), (*,6),(*,7),(*,8), (*,9), (*,A) , (*,B)*
o (*,C)5 (*,D), (*,E), (*,F)), (CSS(4), (A41,1), (*,2), (*,3), (**
54),(*s5),(*s6),(*s7),(*s8)s(*sg)s(*sA)s(*sB) s(*sc)s(*,D*
)5 (*,E), (*,F)), (CSS(5), (A51,1), (*,2),(*,3),(*,4), (*,5), (*
*s6),(*s7)s(*98)s(*99)s(*sA) s(*sB)s(*,c)s(*,D)s(*,E)s(*,*

F)))

CHPID PATH=(CSS(0,1,2,3,4,5),50),SHARED,SWITCH=61,PCHID=1A8, *
TYPE=FC

CHPID PATH=(CSS(0,1,2,3,4,5),54),SHARED,SWITCH=62,PCHID=114, *
TYPE=FC

CHPID PATH=(CSS(0,1,2,3,4,5),58),SHARED,SWITCH=61,PCHID=264, *
TYPE=FC

CHPID PATH=(CSS(0,1,2,3,4,5),5C),SHARED,SWITCH=62,PCHID=19C, *
TYPE=FC

CNTLUNIT CUNUMBR=DO00O, *

PATH=((CSS(0),50,54,58,5C), (CSS(1),50,54,58,5C), (CSS(2),*
50,54,58,5C), (CSS(3),50,54,58,5C) , (CSS(4) ,50,54,58,5C) , (*
€SS(5),50,54,58,5C)) ,UNITADD=((00,256)), *
LINK=((CSS(0),10,10,68,64),(CSS(1),10,10,68,64),(CSS(2),*
10,10,68,64),(Css(3),10,10,68,64),(CSS(4),10,10,68,64),(*
€SS(5),10,10,68,64)) ,CUADD=0,UNIT=2107

IODEVICE ADDRESS=(D000,106),CUNUMBR=(D000),STADET=Y, *
PARTITION=((CSS(0),A01),(CSS(1),ALl),(CSS(2),A21),(CSS(3*
),A31),(CSS(4),A41),(CSS(5),A51)),UNIT=3390B

IODEVICE ADDRESS=(D06A,050) ,CUNUMBR=(D000),STADET=Y, *
PARTITION=((CSS(0),A01),(CSS(1),A11),(CSS(2),A21),(CSS(3*
),A31), (CSS(4),A41),(CSS(5),A51)),SCHSET=1,UNIT=3390A

IODEVICE ADDRESS=(D09C,050) ,CUNUMBR=(D000),STADET=Y, *
PARTITION=((CSS(0),A01),(CSS(1),A11),(CSS(2),A21),(CSS(3*
),A31), (CSS(4),A41),(CSS(5),A51)),SCHSET=2,UNIT=3390A

IODEVICE ADDRESS=(DOCE,050) ,CUNUMBR=(D000),STADET=Y, *
PARTITION=((CSS(0),A01),(CSS(1),A11),(CSS(2),A21),(CSS(3*
),A31), (CSS(4),A41),(CSS(5),A51)),SCHSET=3,UNIT=3390A

Note: LPARs B - F in CSS5 show as reserved and available, but see 2.1.2, “Maximum 10

logical partitions in CSS5” on page 18
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The SCHSET parameter in the IODEVICE statement defines the subchannel set used for a
specific address range. If no subchannel set is defined, it defaults to subchannel set 0. The
following devices are defined in the IOCDS:

» Bases D000-D069 CSS0-5 SSO

» Aliases DO6A-D09B CSS0-5 SSt
» Aliases D09C-DOCD CSS0-5 SS2
» Aliases DOCE-DOFF CSS0-5 SS3

2.4.7 Channel program

A channel program is a set of channel command words (CCWs). Channel programs are built
by the requester of the I/0 and then control is passed to the next phase of the 1/0 which is run
by the system assist processor.

2.4.8 System assist processor (SAP)

A system assist processor is a special-purpose processor unit (PU) responsible for handling
I/0O. System assist processors are sometimes referred to as I/0O processors (IOPs).

2.4.9 Hardware system area (HSA)

The HSA is an area of memory in the processor main storage that is used by the hardware. It
is established during power-on reset (POR) using the configuration information from the
IOCDS. The z13 provides a fixed amount of storage that is reserved for HSA and is fenced off
from client purchased memory. The HSA contains the subchannels (UCWs). Table 2-3 shows
the HSA size for the z13, zEC12, z196, and z114 servers.

Table 2-3 Fixed HSA sizes

z Systems platforms Fixed HSA size
IBM z13 96 GB

IBM zEnterprise EC12 32 GB

IBM zEnterprise 196 16 GB

IBM zEnterprise 114 8 GB
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2.5 Defining multiple CSSs and the fourth subchannel set

This section explains the new IODF definition for the z13 processor. For more information,
see Hardware Configuration Definition Planning, GA32-0907 and Input/Output Configuration
Program User’s Guide for ICP IOCFR, SB10-7037.

When the definition of a new processor of type 2964 is added by HCD, the maximum number
of logical partitions is automatically generated in input/output definition file (IODF) as shown
in Figure 2-7.

Processor List Row 1 of 3 More: >
Command ===> Scroll ===> CSR

Select one or more processors, then press Enter. To add, use F11.

/ Proc. ID Type + Model + Mode+ Serial-# + Description

_ SCZp201 2097 E26 LPAR 01DE502097 Eclipse
_ SCzP401 2827 H43 LPAR 00B8D72827 Helix
_ SCZP501 2964 N63 LPAR 08DA872964 Sphinx

B R R R R Bottom Of data B R R R R R

| Definition of processor SCZP501 has been extended to its maximum |
| configuration. |

Figure 2-7 HCD: Adding a z13 processor

Figure 2-8 on page 30 shows an example channel subsystem list for a 2964 (z13). The z13
supports the maximum of six CSSs in a processor and four subchannel sets for each CSS,
with the maximum number of devices in each subchannel set as follows:

» The maximum number of devices is 65280 per CSS for Subchannel set 0.
» The maximum number of devices is 65535 per CSS for Subchannel set 1.
» The maximum number of devices is 65535 per CSS for Subchannel set 2.

The maximum number of devices is 65535 per CSS for Subchannel set 3.

Chapter 2. Channel subsystem 29




30

Channel Subsystem List
Command ===>

Row 1 of 6 More: >

Processor ID . . .

CSS Devices in SSO
/ ID Maximum + Actual

Select one or more channel subsystems, then press Enter.

: SCZP501 Sphinx

Devices in SS1
Maximum + Actual

Devices in SS2
Maximum + Actual

Scroll ===> CSR

To add, use F11.

Devices in SS3
Maximum + Actual

_ 0 65280 106 65535 50 65535 50 65535 50
_ 1 65280 106 65535 50 65535 50 65535 50
_ 2 65280 106 65535 50 65535 50 65535 50
_ 3 65280 106 65535 50 65535 50 65535 50
_ 4 65280 106 65535 50 65535 50 65535 50

5 65280 106 65535 50 65535 50 65535 50

Figure 2-8 Example channel subsystem list for z13 processor

Figure 2-9 shows a sample partition list in a channel subsystem. Initially, all 15 LPARs
supported by a CSS are assigned as “reserved.” This means that all numbers (between x"1"
and x"F") of the partition in each channel subsystem are already defined. This setting is
indicated by an asterisk (*) in the partition name field. The asterisk ensures that the CSS
treats this logical partition as a reserved logical partition. This configuration allows for the
dynamic activation of an LPAR.

Row 1 of 15

Command ===> Scroll ===> CSR

Select one or more partitions, then press Enter. To add, use Fl1.

Processor ID . . . . : SCZP501 Sphinx
Configuration mode . : LPAR
Channel Subsystem ID : 0

/ Partition Name
AO1

Number Usage + Description
CF/0S A0l
CF/0S

CF/0S

CF/0S

CF/0S

CF/0S

CF/0S

CF/0S

CF/0S

CF/0S

CF/0S

CF/0S

CF/0S

CF/0S

CF/0S

*

O G I R R R N N

MM OOmm>>OO00NOOYO B WN -

Figure 2-9 Example partition list for a z13 processor
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Note: Figure 2-9 shows all 15 LPARs on one screen for ease of reference in this book; the
actual panel displays the list over two screens

The partition usage is also defined.

CF/OS means that these reserved logical partitions can be defined as operating system,
coupling facility, or Linux logical partition.

The reserved logical partitions can be seen only as definitions in HCD or in the IOCP deck
that is produced by HCD. The Resource Partition statement in IOCP shows the reserved
partitions with asterisk (*’) in the name field. Space is allocated in the HSA. The reserved
logical partitions will not be visible in the list of LPARs for the CPC in the Hardware
Management Console (HMC).

In the IOCP deck that is produced by HCD, the RESOURCE PARTITION statement shows
the reserved partitions with * in the name field as shown in Example 2-2.

Example 2-2 Sample from IOCP deck showing just RESOURCE PARTITION statement

ID MSG1='IODFA3',MSG2="'SYS6.I0DFA3 - 2014-11-11 11:58', *
SYSTEM=(2964,1), *
TOK=("'SCZP501',00800001DA872964115822260114315F00000000, *
00000000, '14-11-11","'11:58:22"','SYS6"', ' IODFA3")

RESOURCE PARTITION=((CSS(0),(A01,1),(*,2),(*,3),(*,4),(*,5),(**
!6)3(*’7)3(*’8)3(*’9)3(*’A)!(*’B)!(*’C)!(*’D)!(*’E)’(*’F*
)),(CSS(1), (A11,1),(*,2),(*,3), (*,4), (*,5),(*,6), (*,7), (*
*,8),(*,9), (*,A), (*,B), (*,C), (*,D), (*,E), (*,F)), (CSS(2) ,*
(AZl,l)’(*!2)’(*!3)’(*!4)’(*!5)’(*’6)3(*’7)3(*’8)’(*’9)’*
(*5A), (*,B), (*,C), (*,D), (*,E), (*,F)), (CSS(3), (A31,1), (*,*
2),(*,3),(*,4),(*,5), (*,6), (*,7),(*,8), (*,9), (*,A), (*,B)*
s (*%,C), (*,D), (*,E), (*,F)), (CSS(4), (A41,1), (*,2), (*,3), (**
!4)3(*’5)3(*’6)3(*’7)3(*’8)!(*’9)!(*’A)!(*’B)!(*’C)’(*’D*
), (*,E), (*,F)), (CSS(5), (A51,1), (*,2), (*,3), (*,4), (*,5), (*
*)’?i3(*’7)!(*’8)!(*’9)!(*’A)!(*’B)’(*SC)’(*SD)’(*’E)’(*’*
F

For more information about how to manage reserved logical partitions (including dynamic
addition and deletion of LPARs) see Chapter 11, “Logical partitions” on page 573.

2.6 Channel activation

No single component or single part of the CPC completely defines the channel subsystem on
the z13. It comprises many CPC resources (both hardware and IBM Licensed Internal Code
(LIC)). These resources work together to support I/0O operations across the CPC. These
operations include I/O queuing, de-queuing, priority management, and identification of all I/O
operations that are performed by LPARs.

Chapter 2. Channel subsystem 31



2.6.1 Activation processes

During initialization of the server the CSS rules are enforced. Initialization of the server
includes definition and activation of the LPARs. The processes that occur during activation
are as follows:

1. Perform power-on-reset (POR) to activate the z13 CPC (Reset Profile). The POR will
perform the following steps:

a. Build the CSS HSA contents based on the I/O configuration definition in the selected
IOCDS.

b. Initialize all defined channel types.
c. Initialize FICON links.

2. Activate the required LPARs (image profile). LPAR activation will perform the following
steps:

a. Initialize the LPAR as per the LPAR image profile.
b. Assign storage to the LPAR. The storage is never shared with other LPARs
c. For FICON channels, establish logical paths.

3. Perform the initial program load (IPL; load profile or manual load). An IPL involves the
following steps:

a. Perform an I/O system reset for the logical partition for all defined channel paths.
b. The operating system starts the required 1/0 operations.

2.7 CPC drawer: Fanout cards and adapters

A fanout card provides connectivity from the Central Processor Complex (CPC) to the 1/0
drawers or between CPCs (coupling links).

The z13 server can have one to four CPC drawers installed. The PCle Gen 3 and InfiniBand
(IFB) fanouts are in the front of each drawer. Each drawer has 14 fanout slots (10 PCle Gen3
and 4 IFB).

Figure 2-10 shows the layout of a z13 CPC drawer.

213 CPC Drawer Fanout and Flexible Support Processor (FSP) Locations

T W
D =0T
® =0T
® =07

=0T
-0
o -0

T wm

LGO1 LGO2 LGO3 LGO4 LGO5 LGO6 LGO7 LGOS LGOS LG10 LG11 LG12 LG13 LG14 LG15 LG1§
l | 1 | 1 |

\ \Y \Y

PCle interconnect HCAZ-C (conect to 1O drawer) PCle interconnect

(ta PCle 1/0 drawer) or {to PCle 1/0 drawer)

or HCAZ [1x or 12x PSIFB coupling or

PCle-o &R {ICA) coupling links links) PCle-o SR {ICA) coupling links

Figure 2-10 z13 CPC drawer fanout and Flexible Support Processor (FSP) locations
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The fanout cards in the following locations are supported in the CPC drawer by the z13:
» LG02-LGO06, LG11-LG15
— PCle Gen3 Interconnect
This copper fanout provides connectivity to the PCle I/O drawer.
— Integrated Coupling Adapter (ICA) PCle-O Gen3 SR

This optical fanout provides short range coupling link connectivity up to 150 meters
distance to another ICA PCle-O Gen3 SR.

» LGO07-LG10
— Host Channel Adapter (HCA2-C)
This copper fanout provides connectivity to the /O drawer.

Note: HCA2-C can only be carried forward on an upgrade to a z13.

— Host Channel Adapter (HCAS3-O (12xIFB))

This optical fanout provides 12x InfiniBand coupling link connectivity up to 150 meters
distance to an HCA3-O on a z13, zEC12, z196 or z114.

— Host Channel Adapter (HCAS3-O LR (1xIFB))

This optical long range fanout provides 1x InfiniBand coupling link connectivity up to
10 km unrepeated distance to an HCA3-O LR on a z13, zEC12, z196 or z114.

Fanouts that are used for coupling links have an assigned AID. This AID must be used for
definitions in IOCDS to have a relation between the physical adapter location and the CHPID
number. See 2.4.5, “Adapter ID (AID)” on page 23 and for AID number assignment, see
“Adapter ID (AID) and port assignment” on page 111.

2.7.1 1/0 drawer and PCle I/O drawer

I/0O drawer, PCle I/O drawer and their combinations are described in this section.

I/O drawer
I/O drawers can only be carried forward as part of an upgrade to the z13.

I/O drawer carried forward notes:
» The only features in an I/O drawer are FICON Express8.
» Any I/O drawer limits maximum memory or storage in any LPAR in the system to 1TB

» The total fanout slots for PSIFB will be reduced by 2 (independent of whether one or
two I/O drawers are carried forward - there are two HCA2-C fanout cards required in
both cases).

» The maximum number of PCle I/O features will be reduced by 32.
» The number of maximum FICON channel will be reduced by 32.

A maximum of two 1/O drawers for carry forward of FICON Express8 cards is supported. This
represents a maximum of 16 FICON Express8 cards (a total of 64 FICON Express8 ports).
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PCle I/O drawer
For a new build of a z13, a maximum of five PCle I/O drawers can be installed supporting up
to 160 PCle I/O features.

PCle I/O drawers support the following features:

FICON Express16S

FICON Express8S

OSA Express5S

OSA Express4S (Carry forward only)
10GbE RoCE Express

Crypto Express5S

Flash Express

zEDC Express

vyVVyVYyVYVYYVYYvYYyY

I/0 drawer and PCle I/O drawer combinations
A combination of I/O drawers and PCle I/O drawers is only available on upgrades (carry
forward). The z13 supports the following 1/0 drawer and PCle I/O drawers combinations:

» No I/O drawers and a maximum of five PCle I/O drawers
» One I/O drawer and a maximum of four PCle I/O drawers
» Two I/O drawer and a maximum of three PCle I/O drawers

Table 2-4 gives an overview of the number of I/O drawers and PCle I/O drawers that can be
presentin a z13.

Table 2-4 I/O drawer and PCIE I/O drawer summary

Description New build Carry forward MES add
I/O Drawer 0 0-2 02
PCle I/O Drawer | 0-5 0-5 0-5

a. Empty slots in a carried forward I/O drawer CANNOT be filled by a MES

The number of 1/0 drawers, or PCle I/O drawers can be driven by the total number of cards in
a configuration, or by the drawer power budget.

A maximum of 16 1/O features (FICON Express8) can be carried forward. Table 2-5 lists the
number and mix of features in a combination of /O drawers and PCle I/O drawers.

Table 2-5 Number and mix of features in I/O and PCle I/O drawers

Carried forward (FICON | Number of 8 slot I/O Maximum remaining PCle I/O drawers /
Express8 only) features | drawers required slots available for other “l/O” features
0 0 5/160

1-8 1 4/128

9-16 2 3/96

Notes: On new builds of the z13 only PCle I/O drawers are supported.
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2.7.2 1/0 drawer domains, slots and PCHIDs

Each I/0 drawer supports two I/O domains and a total of eight I/O cards (four front, four rear)

with 4 ports per card. Each 1/O domain supports four I/O cards.

Figure 2-11 shows the physical layout of an 1/O drawer.

8 — slot I/O drawer
Front
-
Slot 1 DCA
Slot2 | N /O -A [ _
Slot3 | W /0-B L1
Slot 4 ] I/O-B |
Slot 5 [ ] /0 -A ]
B

Rear
Slot 6 DCA
Slot 7 | /0-B —
Slot 8 ! I/O-A 5U
Slot 9 [ FBMPA | RI | IFBMPB |
Slot 10 5 70 -A -
Slot 11 ] I/0-B N

Figure 2-11  I/O drawer physical layout

I/O slot 9 contains the IFB-MP card that is used to connect to the CPC drawer (via the
HCAZ2-C fanout). Two connections are always provided to allow redundant 1/O interconnect.
Figure 2-12 on page 36 shows the I/O drawer domains and the connectivity to them.
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Figure 2-12 I/O drawer domains

The assignment of slots to domains in each I/O drawer is identified in Table 2-6.

Table 2-6 I/O domain assignment in the I/O drawer

1/0 domains I/O slots in domain
A 2,5,8,and 10
B 3,4,7,and 11

The PCHID number range for each I/O card is determined by the physical location of the I/O
card in an I/O drawer. Table 2-7 lists the PCHID number range for each 1/O slot in each 1/0

drawer.

Table 2-7 PCHID assignments for I/O drawers

1/0 drawer slot PCHID range
Drawer 1 (Z22B) Drawer 2 (Z15B)

2 100 - 1032 180 - 1832
3 110- 1132 190 - 1932
4 120 - 1232 1A0 - 1A32
5 130 - 1332 1BO - 1B3?
7 140 - 1432 1C0 - 1C32
8 150 - 1532 1D0 - 1D32
10 160 - 1632 1E0 - 1E3®
11 170 - 1732 1F0 - 1F32

a. I/0 drawers have only 4 ports per slot and only 8 slots total so the PCHID address ranges used for I/O drawer
slots are the first 4 addresses of the ranges that would have been used if a PCle I/O drawer had been in place
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2.7.3 PCle drawer domains, slots, and PCHIDs

Each PCle 1/O drawer supports up to 4 I/O domains (0,1,2,3) and a total of 32 I/O cards. Each
I/O domain supports eight 1/0 cards.

Figure 2-13 shows the physical layout of a PCle I/O drawer.

PCle /O drawer

pjejuli Ei!g [ l=l
YUY UL LR Y L L L niBgEy 7u
=g~y Domain 3 =il

Figure 2-13 PCle I/O drawer physical layout

The PCle I/O Drawer supports up to 32 1/O cards. They are organized in four hardware
domains per drawer. Each I/0 domain supports up to eight cards which can be FICON, OSA,
RoCE, Crypto, Flash and zEDC Express feature. Each domain is driven through a PCle
interconnect card. These PCle interconnect cards occupy slots 5, 15, 24, and 34. Two PCle
interconnect cards always provide a backup path for each other through the passive
connection in the PCle 1/0 Drawer backplane. During a PCle fanout card or cable failure, all
16 1/O cards in the two domains can be driven through a single PCle interconnect card.
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The PCle I/O drawer domains and the connectivity to them is shown in Figure 2-14.

Note: Figure 2-14 is a “vertical” representation of the layout of a PCle I/O drawer for ease
of reading.

PCle VO drawer — 32 slots
4 1/0 domains

[ T T S A T X Y

11
12
13
14
14
A6
17
18
19

Front - 16 Rear- 16
Figure 2-14 PCle I/O domains

Table 2-8 lists the 1/0 domains and I/O slots per domain.

Table 2-8 I/O domains of PCle I/O drawer

Domain I/0 slot in domain

0 01, 02, 03, 04, 06, 07, 08, 09
1 30, 31, 32, 33, 35, 36, 37, 38
2 11,12, 13, 14,16, 17, 18, 19
3 20, 21, 22, 23, 25, 26, 27, 28

Table 2-9 on page 39 lists the PCHID assignments for slots in the PCle 1/O drawers. Only the
active ports on an installed card are assigned a PCHID. The remainder are unused.
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Table 2-9 PCHID assignments for PCle I/O drawers

PCle I/O PCHID range

drawer slot Drawer 1 (Z22B) | Drawer 2 (Z15B) | Drawer 3 (Z08B) | Drawer 4 (Z01B) | Drawer 5 (A32B)
1 100 - 103 180 - 183 200 - 203 280 - 283 300 - 303
2 104 - 107 184 - 187 204 - 207 284 - 287 304 - 307
3 108 - 10B 188 - 18B 208 - 20B 288 - 28B 308 - 30B
4 10C - 10F 18C - 18F 20C - 20F 28C - 28F 30C - 30F
6 110- 113 190 - 193 210-213 290 - 293 310- 313
7 114 - 117 194 - 197 214 - 217 294 - 297 314 - 317
8 118 -11B 198 - 19B 218-21B 298 - 29B 318 -31B
9 11C - 11F 19C - 19F 21C - 21F 29C - 29F 31C - 31F
11 120 - 123 1A0 - 1A3 220 - 223 2A0 - 2A3 320 - 323
12 124 -127 1A4 - 1A7 224 - 227 2A4 - 2A7 324 - 327
13 128 - 12B 1A8 - 1AB 228 - 22B 2A8 - 2AB 328 - 32B
14 12C - 12F 1AC - 1AF 22C - 22F 2AC - 2AF 32C - 32F
16 130- 133 1B0 - 1B3 230 - 233 2B0 - 2B3 330 - 333
17 134 - 137 1B4 - 1B7 234 - 237 2B4 - 2B7 334 - 337
18 138 - 13B 1B8 - 1BB 238 - 23B 2B8 - 2BB 338 - 33B
19 13C - 13F 1BC - 1BF 23C - 23F 2BC - 2BF 33C - 33F
20 140 - 143 1C0-1C3 240 - 243 2C0-2C3 340 - 343
21 144 - 147 1C4 - 1C7 244 - 247 2C4 - 2C7 344 - 347
22 148 - 14B 1C8 - 1CB 248 - 24B 2C8 -2CB 348 - 34B
23 14C - 14F 1CC - 1CF 24C - 24F 2CC - 2CF 34C - 34F
25 150 - 153 1DO0 - 1D3 250 - 253 2D0 - 2D3 350 - 353
26 154 - 157 1D4 - 1D7 254 - 257 2D4 - 2D7 354 - 357
27 158 - 15B 1D8 - 1DB 258 - 25B 2D8 - 2DB 358 - 35B
28 15C - 15F 1DC - 1DF 25C - 25F 2DC - 2DF 35C - 35F
30 160 - 163 1E0 - 1E3 260 - 263 2EO0 - 2E3 360 - 363
31 164 - 167 1E4 - 1E7 264 - 267 2E4 - 2E7 364 - 367
32 168 - 16B 1E8 - 1EB 268 - 26B 2E8 - 2EB 368 - 36B
33 16C - 16F 1EC - 1EF 26C - 26F 2EC - 2EF 36C - 36F
35 170-173 1F0 - 1F3 270 -273 2F0 - 2F3 370 - 373
36 174 - 177 1F4 - 1F7 274 - 277 2F4 - 2F7 374 - 377
37 178 - 17B 1F8 - 1FB 278 - 27B 2F8 - 2FB 378 - 37B
38 17C - 17F 1FC - 1FF 27C - 27F 2FC - 2FF 37C - 37F
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Configuration planning

This chapter addresses the planning steps to take when you install an IBM z13. These steps
apply whether you are upgrading from an existing server or installing a new z13.
This chapter includes the following topics:

» Tools
» Hardware Management Console and Support Element configuration planning

» Channel considerations
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3.1 Tools

This section summarizes the various tools available for the IBM z Systems platforms.
Table 3-1 lists the machine types for the current z Systems platforms.

Table 3-1 Machine types

Server Abbreviated name Machine type
IBM z13 z13 2964
IBM zEnterprise EC12 zEC12 2827
IBM zEnterprise 196 z196 2817
IBM zEnterprise 114 z114 2818
IBM System z10 Business Class z10BC 2098
IBM System z10 Enterprise Class z10 EC 2097
IBM System z9® Business Class z9BC 2096
IBM System z9 Enterprise Class zZ9 EC 2094

The examples in this book use tools, such as Hardware Configuration Definition (HCD) and
Channel Path Identifier (CHPID) Mapping Tool (CMT), that refer to the machine type as
opposed to server names.

3.1.1 Resource Link

The first step in planning for the installation of the z13 is to access IBM Resource Link®. You
must register with Resource Link by providing a client site number, ID, and a valid email
address. Your IBM representative can assist you with this registration process.

After you have an IBM ID, you can customize your profile to accommodate the servers that
you are responsible for.

After you access Resource Link, you have access to various resources and tools that are
needed for the installation process, and information about the z13. A number of tools are
available to simplify the installation process of a z13. Even if you have worked with most of
them before, be sure to check for the latest versions that are relevant to z13. The tools include
the CHPID Mapping Tool (CMT) and the Coupling Facility Structure Sizer Tool (CFSizer).

The Education and Library tab displays information about the IBM z Systems family and some
online tutorials. Under the Tools tab, you can download the latest frequently used tools and
get system information and configuration.

See the IBM Resource Link web page:

http://www.ibm.com/servers/resourcelink

3.1.2 Hardware Configuration Definition (HCD)

The HCD is a tool that supplies an interactive dialog to generate the input/output definition file
(IODF) and the input/output configuration data set (IOCDS). Generally, use HCD or HCM to
generate the I/O configuration, as opposed to writing your own IOCP statements. The
validation checking that HCD runs as you enter data helps minimize the risk of errors.
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HCD support for the z13 is available on all supported z/OS levels with 2964DEVICE PSP and
z/VVM beginning with Version 6.2. HCD provides the capability to make both dynamic
hardware and software 1/0 configuration changes. For z/OS, HCD is required for Dynamic I/O
reconfiguration.

HCD provides enhancements to the I/O Autoconfiguration function that was introduced in
z/OS V2R1. In addition to switched FICON connected controllers, I/O Autoconfiguration can
now discover FICON direct-attached controllers and devices and proposes point-to-point
connection paths if available.

I/O Autoconfiguration supports the inclusion or exclusion of specific switches or CHPIDs into
the discovery and proposal process that users can explicitly specify with the invocation of an
I/O Autoconfiguration request. For this purpose, HCD introduces four autoconfigurations. The
new policy keywords are as follows:

AUTO_CHPID_INCLUDE
AUTO_CHPID_EXCLUDE
AUTO_SWAD_INCLUDE
AUTO_SWAD_EXCLUDE

vyvyyvyy

The Autoconfiguration policy keyword AUTO_SS_DEVNUM_SCHEME accepts a new value
of NONE. This value bypasses control unit and device number proposals by HCM, and lets
the user manually apply the numbers for detected objects.

For more information, see Chapter 4, “I/O Autoconfiguration function (zDAC)” on page 117.

New hardware might require the application of program temporary fixes (PTFs) to enable
support in HCD.

Get the most updated information about HCD at this web page:

http://www.ibm.com/systems/z/os/zos/features/hcm

3.1.3 Hardware Configuration Manager (HCM)

HCM provides a graphical user interface for HCD and the associated IODF. It can also define
and store more information about the physical hardware to which the IODF is defined.

If your installation requires this feature, or you prefer to build and maintain the IODFs by using
this interface, you might find that HCM is a useful tool.

HCM does not replace HCD. Instead, it is used with HCD and the associated IODF. However,
HCM can be used in a stand-alone mode after an IODF is built and the configuration files
(IODF##.HCM or IODF##.HCR) are created on your HCM workstation.

Get the most updated information about HCM at this web page:
http://www.ibm.com/systems/z/os/zos/features/hcm

3.1.4 Input/output configuration program (IOCP)
ICP IOCP V5 is required for a z13 server. You can define the z13 configuration by using only

IOCP. However, HCD is suggested because of its error detection and management features.
By using ICP IOCP, writing an IOCDS in preparation for a CPC upgrade is possible.
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You can write an IOCDS to a zEC12 or z196, regardless of whether the operating system
supports z13, by using these methods:

» In z/OS or IBM z/VSE®, specify the CHECKCPC=NO keyword in the PARM field of the
EXEC statement.

» From the z/VM Conversation Monitor Program (CMS), use the NOCHKCPC option.
» When you use HCD, tell it to build an IOCDS in anticipation of an upgrade.

» To support the Open System Adapter (OSA) for zBX management network channel paths
(TYPE=OSM) and the OSA for zBX data network channel paths (TYPE=0SX), use ICP
IOCP Version 3 Release 1.0 or later.

The I0CDS cannot be used to power on reset the CPC until it is upgraded to a z13. Write
an IOCDS when you are preparing to upgrade to a z13 from a zEC12 or a z196 to make
the IOCDS ready for your new z13. IOCP can write an IOCDS in preparation for an upgrade
to a CPC for which IBM does not offer an upgrade path. The IOCDS will be unusable on the
earlier CPC.

Stand-alone IOCP

Stand-alone IOCP programs are run in a logical partition (LPAR). When moving from a zEC12
or z196 to a z13 server and running an earlier operating system version that is not supported
on a z13 server, create a stand-alone IOCP for the new environment.

One approach is to upgrade to a level of z/OS or z/VM that supports z13 before the upgrade
then apply the supporting HCD and IOCP PTFs. After that is complete, follow the guidance in
Chapter 5, “Upgrading from an IBM zEC12 to IBM z13” on page 159 about writing an IOCDS
in anticipation of an upgrade.

If you are a z/VM user who does not use HCD or you are a z/VSE user, apply the IOCP PTFs
that support z13. Use IOCP to verify your z13 IOCP input statements and then write an
IOCDS with IOCP by using the write regardless option (CHECKCPC=NO parm).

If these options are not available, the user must have access to an operating system that can
have the supporting IOCP PTFs applied. Generate the user’s IOCP statements, verify they
are correct by using IOCP (WRTCDS=NO parm), and then transfer the IOCP input
statements to a USB flash drive. Provide the flash drive to the installation team so they can
use it as an input for running a stand-alone IOCP during the installation.

For more information about the changes and requirements for ICP IOCP, see the IOCP User’s
Guide, SB10-7037.

3.1.5 CHPID Mapping Tool (CMT)
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The CHPID Mapping Tool (CMT) provides a mechanism to map physical channel IDs
(PCHIDs) to CHPIDs as required on a z13. The CHPID Mapping Tool is optional but is
preferred rather than manually mapping the PCHIDs into CHPIDs. Using the CMT provides
the best availability recommendations for a particular configuration.

HCD and the CMT
The HCD process flow for a new z13 installation is shown in Figure 3-1 on page 45.
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Figure 3-1 Tools: z13 I/O configuration definition flow for a new installation

To download the CMT, log in to the Resource Link site with a registered Resource Link ID:
https://www.ibm.com/servers/resourcelink/hom03010.nsf/pages/chpidmain?0pendocument
After the web page opens, click CHPID Mapping Tool under the Servers column on the Tools
page and complete the following steps:

1. Under Downloads, click CHPID Mapping Tool. You can either download the complete
CMT program or a file that upgrades an existing CMT program that you might already have
installed on your workstation. CHIPID Mapping Tool version 6.17 is the version that is
required to support z13 servers.

2. Click the appropriate link and install or upgrade the CHPID Mapping Tool program.

For more information, see the CHPID Mapping Tool User’s Guide, GC28-6947-00.

CHPID Mapping Tool support in HCM (without HCD)

HCM for z/OS V2.1 interfaces with the CHPID Mapping Tool. It helps export and import an
IOCP and starts the CHPID Mapping Tool. It also creates an IOCP statements file and
transfers the file to your workstation and from your workstation back to the host.

You must be logged on to HCM and using the “work” IODF that contains the server that
requires processing by the CMT. You also must have the CHPID Mapping Tool installed on the
same workstation.

To use the tool, click Utilities — CHPID Mapping Tool Support. Figure 3-2 on page 46
shows the options that you can select:

» Export IOCP File for the CHPID Mapping Tool (CMT)

» Launch the CHPID Mapping Tool (CMT)

» Import IOCP File from the CHPID Mapping Tool (CMT)
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CHPID Mapping Tool (CMT) Support 3
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Figure 3-2 CHPID Mapping Tool Support

1

Remember: Always check the IBM Resource Link website to verify that you have the latest
version of the CHPID Mapping Tool installed:

https://www.ibm.com/servers/resourcelink/hom03010.nsf/pages/chpidmain?0pendocument

I/0 configuration data (Customer Control Number, CCN)
The Customer Control Number (CCN) is generated by your IBM Client Representative when

building your configuration order. This number is entered into Resource Link to download a
CFReport file which is used as input into the CHPID Mapping Tool. Ensure that you have the
most current CCN that incorporates any change that have been made to your z13 order.

To enter the CCN and download the CFReport, complete the following steps:

1. Go to the following address:
https://www.ibm.com/servers/resourcelink/hom03010.nsf/pages/chpidmain?0pendocument
Open the Tools window and, under Servers, select CHPID Mapping Tool.

Under Downloads, click CFReport (I/O Configuration Data).

0D

At the CFReport download page, enter your 8-digit CCN and click Submit.
5. Save the nnnnnnnn.CFR file to your workstation for later input into the CHPID Mapping Tool.

If you have any problems or require more information, click Help about CFReport download.
Availability mapping

When you are planning and configuring the z13 server, plan for maximum server and device
availability in the event of single or multiple channel failures.

To help you configure a z13 to ensure maximum availability based on the characteristics of
the server, the CMT has an Availability Mapping option. This option assigns channel paths to
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avoid a single point of failure. You also have the option of switching to manual mapping. In
addition, you can map CHPIDs with the availability option and change paths manually
afterward.

When you use the availability option, you must first provide a copy of the system’s IOCP
source. Then, using the CHPID Mapping Tool, define priorities for the control units. The CMT
can assign CHPIDs to the I/O ports and produce a new CHPID report that has maximum
availability. This goal is achieved by distributing channel paths across different channel cards
and different host channel adapters (HCAs and ICAs).

When you use the availability option within the CMT, you can assign priorities to control units.
This process is useful when multiple control units provide a common function, such as
multiple OSA control units that attach to the same network, or the control units for the primary
and backup operator consoles. Priorities can also direct the CMT to pick PCHIDs for certain
control units before others.

The CMT does not automatically map AlDs and ports to CIB or CS5 CHPIDs. You must
complete this task manually. However, through the availability function, the CMT provides
intersect information if multiple CIB or CS5 CHPIDs are defined to a control unit on the same
HCA or ICA.

The PCHIDs, which are fixed on the z13, are mapped to CHPIDs by the CMT and
subsequently assigned in the IOCP deck. The modified IOCP deck is an output of the CMT
processing. It must be re-migrated into the validated work IODF that was used to generate the
input IOCP deck used by the CMT. Other outputs of the CMT are tailored reports for your
reference and for your IBM System Service Representative.

Requirement: The IOCP source file that is modified from the CHPID Mapping Tool must
be migrated back into HCD. It cannot be used directly by IOCP. Any attempt to use the
IOCP source that is created by the CHPID Mapping Tool in the IOCP program fails.

3.1.6 Other tools

The following tools might also be useful when you plan a new installation or MES:

Batch Network Analyzer and Compression

Worldwide Port Name (WWPN) Prediction Tool

Coupling Facility Structure Sizer (CFSizer)

Open System Adapter/Support Facility (OSA/SF)
Processor Capacity Reference for IBM z Systems (zPCR)
Power Estimation Tool

Machine information
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Batch Network Analyzer and Compression

IBM z Systems Batch Network Analyzer is a no charge, “as-is” tool that analyzes batch
windows. It is available to customers, IBM Business Partners, and IBMers. This PC-based
tool provides graphical and text reports, including Gantt charts and support for Alternate
Processors.

By post-processing customer-provided SMF records, you can identify jobs and their
BSAM/QSAM data sets, which are zZEDC compression candidates across a specified 24-hour
time window, typically a batch window. This helps you estimate utilization of a zEDC feature
and the number of features required.
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The tool is available from z Systems Washington Systems Center (WSC) CPS Tools team at
the following websites:

» Customers:
http://www.ibm.com/support/techdocs/atsmastr.nsf/WebIndex/PRS5132

» IBM Business Partners:
https://www.ibm.com/partnerworld/wps/servlet/mem/ContentHandler/tech PRS5133

» IBMers:
http://w3.ibm.com/support/techdocs/atsmastr.nsf/WebIndex/PRS5126

Note: This tool replaces the BWATOOL.

Worldwide Port Name (WWPN) Prediction Tool

The Worldwide Port Name Prediction Tool for z Systems Fibre Channel Protocol (FCP)
Channels helps prepare configuration files that are required or generated by the z Systems
platform when FCP Channels are installed. In particular, this tool helps during the installation
of new systems and system upgrades.

One of the most important configuration parameters are worldwide port names (WWPNSs),
which uniquely identify physical or virtual Fibre Channel ports. They are typically used in
Fibre Channel switches to assign the corresponding ports to zones of a SAN. They are used
in storage subsystems to grant access from these ports to specific storage devices which are
identified by logical unit numbers (LUNSs).

The capability of the WWPN Prediction Tool is extended to calculate and show WWPNs for
both virtual and physical ports before system installation.

The WWPN Prediction Tool is available for download at IBM Resource Link' and is applicable
to all FICON channels defined as CHPID type FCP (for communication with SCSI devices) on
218. You can access the tool at the following web page:

https://www.ibm.com/servers/resourcelink/hom03010.nsf/pages/wwpnMain?0penDocument&pathID=

WWPN Persistence

The FCP WWPNSs are determined based on the 1/O serial number of the CPC, the IOCDS
configuration details (for NPIV WWPNs) and PCHID values (for physical WWPNSs). When a
customer purchases a new “replacement” CPC and uses a “push-pull” (maintains current I/O
Configuration definitions), the I/O serial number changes and most likely so do the PCHID
values.

This means that the FCP WWPNs will change and the customer will need to reconfigure
zoning in their storage area network (SAN) switches and LUN masking in their storage
controllers. This is a a tedious, time-consuming, and error-prone process.

A solution was introduced with the z13. This feature in the order and fulfillment process
enables a client to have the option to keep the same 1/O serial number on their replacement
CPC to facilitate WWPN persistence. This feature provides a means to export PCHID values
of new system into .csv file, assign “alias” definitions to them (to match old system PCHID
values) and import the edited file into the order fulfillment process.

1 To access the IBM Resource Link, registration is required.
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Coupling Facility Structure Sizer (CFSizer)

The Coupling Facility Structure Sizer Tool (CFSizer) is used to monitor various aspects of
Coupling Facility partitions. It is useful for gathering information about structure sizes, usage,
potential bottlenecks and coupling link availability.

Use the CFSizer to plan the amount of storage that must be allocated for coupling facility
partitions more accurately.

Open System Adapter/Support Facility (OSA/SF)

The OSA/SF is an application that helps you customize and manage your OSA-Express
features. It also allows you to obtain status and operational information about the
HCD-defined OSA-Express features and helps with problem determination. OSA/SF is
required for configuring the OSA-EXPRESS features on a OSE CHPID type, which
functions in non-queued direct 1/0 (non-QDIO) mode. For more information about OSA/SF,
see 14.1, “Configure OSE channel with Open System Facility (OSA/SF) on the HMC” on
page 654.

Processor Capacity Reference for IBM z Systems (zPCR)

The zPCR is a PC-based productivity tool that runs under Windows. It provides capacity
planning insight for IBM z Systems processors that run various workload environments under
z/0S, z/VM, and Linux. Capacity results are based on IBM Large Systems Performance
Reference (LSPR) data supporting all IBM z Systems platforms and LSPR data.

Power Estimation Tool

This tool estimates the power consumption for the specified configuration. The object of the
tool is to produce an estimate of the power requirements to aid you in planning for your
installation.

Machine information

Machine information is a set of reports that are based on data that the system sends to IBM
as part of its IBM maintenance agreement.

Profiling is done against your Customer Number so be sure that you have it available before
you register for machine information.

To access the machine information, your IBM ID must be authorized first. Do so by clicking
Register for machine information on the Machine information web page:
https://www.ibm.com/servers/resourcelink/hom03010.nsf/pages/machineinformation?0pe
nDocument

Then, complete the following steps:

1. Under Servers in the Tools window, click Machine information.

2. Click View all machines.

If none of your systems are accessible, request access from your IBM Customer
Representative.

If your IBM ID is registered with your Customer Name and Number, you get a list of servers
that have been profiled for your Customer Number. Click the serial number of the server about
which you are inquiring.

Reports that are available include information about client data, system status, engineering
change/microcode change level (EC/MCL) and CHPIDs.
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Further information about tools
Table 3-2 provides references to more detailed descriptions of the tools.

Table 3-2 IBM website addresses for the tools

Tool Website for more information

HCD and HCM http://www.ibm.com/systems/z/os/zos/features/hcm

CMT https://www.ibm.com/servers/resourcelink/hom03010.nsf/pages/chpid
main?0pendocument

WWPN https://www.ibm.com/servers/resourcelink/hom03010.nsf/pages/wwpnM
ain?0penDocument*&pathID=

CFSizer http://www.ibm.com/systems/z/cfsizer/

z/PCR http://www.ibm.com/support/techdocs/atsmastr.nsf/WebIndex/PRS1381

OSA/SF http://www.ibm.com/systems/z/os/zos/zos_elefeat.html#o

Power Estimation Tool | https://www.ibm.com/servers/resourcelink/hom03010.nsf/pages/power
estimationmain?0penDocument

WWPN Prediction Tool | https://www.ibm.com/servers/resourcelink/hom03010.nsf/pages/wwpnM
ain?0penDocument&pathID=

Machine information https://www.ibm.com/servers/resourcelink/hom03010.nsf/pages/machi
neinformation?0penDocument

3.2 Hardware Management Console and Support Element
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The Hardware Management Console (HMC) communicates with each central processor
complex (CPC) through the CPC’s Support Element (SE). When tasks are run at the HMC,
the commands are sent to one or more SEs. The SEs then issue commands to their CPCs.
CPCs can be grouped at the HMC so that a single command can be passed along to all of the
CPCs defined to the HMC. One HMC can control up to 100 SEs and one SE can be
controlled by 32 HMCs.

An HMC can also communicate directly to the SE of a zBX model 004. In this instance, a pair
of HMCs are required (primary and alternate) and are assigned an Ensemble identity. For
more information, see 3.2.11, “Connectivity for the HMC and the SE with ensemble enabled”
on page 91.

The SEs are now two integrated System X servers (x3550 M4 server) that are supplied with
the z13. The SEs are closed systems, as are the HMCs, and no other applications can be
installed on them.

The microcode for the z Systems platform and zBX is managed by the HMC.

The HMC Remote Support Facility (RSF) provides communication to a centralized IBM
support network for hardware problem reporting and service. See 3.2.7, “Remote Service
Facility (RSF)” on page 69.
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http://www.ibm.com/support/techdocs/atsmastr.nsf/WebIndex/PRS1381
http://www.ibm.com/systems/z/os/zos/zos_elefeat.html
https://www.ibm.com/servers/resourcelink/hom03010.nsf/pages/powerestimationmain?OpenDocument
https://www.ibm.com/servers/resourcelink/hom03010.nsf/pages/wwpnMain?OpenDocument&pathID=
https://www.ibm.com/servers/resourcelink/hom03010.nsf/pages/machineinformation?OpenDocument

3.2.1 Support Elements (SEs)

The SEs supplied with the z13 are two integrated 1U x86 servers. Both units are installed at
the top of the A frame. One is a primary SE and the other is an alternate SE. The primary SE
is the active one; the alternate acts as the backup. The SEs are closed systems so no other
applications can be installed on them. See Figure 3-3.

As part of the z13, the SEs now consist of the following components:

>

>

»

DC power supply
Customized keyboard/display for service use only
DVD drive

USB attached Smart Card Reader always present to be used by Flash Express and
Feature on Demand (FoD)

Display/Keyboards: Two IBM 1U 18.5-inch Standard Consoles (1723-8BX) “Gate
mounted”

i

oo |

Figure 3-3 Support Element - Display/Keyboard ‘gate”

3.2.2 Hardware Management Console Application V2.13.0

The z13 server includes version 2.13.0 of the HMC. Table 3-3 on page 52 shows the HMC
version history.
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Table 3-3 HMC and SE: z Systems HMC version history

Machine family Machine type Firmware driver | Version Ensemble Node
Potential

z13 2964 22 2.13.0 Yes

zBX Node 2458 Model 4 22 2.13.0 Required

zBC12 2828 15 2121 Yes

zEC12 2827 15 2,121 Yes

z114 2818 93 2111 Yes

z196 2817 86 2.11.0 Yes

z10 BC 2098 79 2.10.0 Yes

z10 EC 2097 79 2.10.0 No

z9 BC 2096 67 2.9.2 No

z9 EC 2094 67 2.9.2 No

HMC feature code (FC) changes

Available with the z13 are two types of HMCs: FC 0092 standard deskside HMC or 0094,
which is the new rack-mounted HMC. Older HMCs (FC 0091 or FC 0092) can be carried
forward to control a z13.

Order information:

» FC 0094 can be ordered only with the z13, but not older CPCs
» For FC 0094, the customer must supply the rack and appropriate AC power.
» Up to 10 HMCs are orderable.

As with the zEC12, an Ensemble requires a primary and alternate HMC pair to support z13.
An identical pair is required (Two FC 0094, two FC 0092 or two FC 0091).

Notes:

» A service (orderable by IBM) is available to upgrade HMC FC 0092 or FC 0091 features
of another z Systems platform to HMC Driver 22 LIC to support a z13. HMC application
Driver 22 will support z196 (N-4) and later only.

» MES is required for existing HMCs with code at Driver 93 or lower to increase RAM
from 8 GB to 16 GB.

New backup options are available with HMC 2.13. Critical z13 HMC data can be backed up
using USB storage and using FTP/Secure FTP. Critical z13 Support Element (SE) data can
be backed up to the SE, Alternate SE Hard Drive, or by using FTP or Secure FTP.

Older machine’s HMC and SE will have USB storage only. A new, optional 32 GB USB “stick”
(FC 0848) is offered if needed to accommodate the increased data from Unified Resource
Manager, zBX, IBM zAware and other growing code/data needs.

Note: As with the zEC12, 1000BASE-T switches are no longer offered. A preferred
alternative is to use compatible, customer-provided 1000BASE-T switches.
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3.2.3 HMC access

Starting with HMC Version 2.11.0, the Hardware Management Console application offers only
one type of access called full function remote access. This single type of access provides the
full complement of tasks and functions to all users.

If you need occasional monitoring and control of managed objects that are connected to a
single local HMC, a web browser is a good choice. An example of using a web browser might
be off-hours monitoring from home by an operator or system programmer.

Each HMC contains a web server that can be configured to allow remote access for a
specified set of users. If a client firewall exists between the web browser and the local HMC,
use the ports that are listed in Table 3-4. These ports allow the web browser to communicate

with an HMC.
Table 3-4 HMC and SE: Port Numbers for HMC communication
Port Usage
TCP 443 Secure browser to web server communication
TCP 9960 Browser applet communication
TCP 9950-9959 Proxy support for Single Object Operation

With an HTML-based user interface and a supported web browser, a remote user operates in
the same manner as a local user who is working at the HMC itself.

Although the same user interface is used locally and remotely, the sets of tasks available to
local and remote users are not identical. For example, the Format Media task is available only
to a local user because it involves inserting the media into a physical HMC drive. This task is
not available to a remote user in tree style. However, if you are using the classic style, an error
results, as shown in Figure 3-4.

|® Task Error [i]

This task cannot be executed remotely. It can only be run on local
console.

ACT01500

Figure 3-4 HMC and SE: Task Error message

Customize console services

Global enablement of remote access is controlled through the Customize Console Services
task, as shown in Figure 3-5 on page 54. However, individual user level remote access
enablement is managed using the user profiles console actions task that is shown in

Figure 3-6 on page 55.
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@E...Ea Customize Console Services
Remote operation Ernatica:. B
Remote restart [Dicablea . =l
LIC change Enabled !
Optical error analysis E'Di's-a'b'lédw j
Console messenger Enabled A
Fibre channel analysis [Disabled =
Large retrieves from RETAIN [Enabled I

OK | Cancel | Help |

Figure 3-5 HMC and SE: Customize Console Services

The console services can be customized as follows:

»

Remote operation

Use this service to control whether this HMC can be operated by using a web browser
from a remote workstation.

Remote restart

Use this service to control whether this HMC can be restarted by a user who accesses it
from a remote workstation. If this service is Disabled, only local users at this HMC can use
the Shutdown or Restart task.

LIC change

Use this service to control whether this HMC provides change management operations for
its defined objects and for other HMCs. This option must be enabled for an HMC
connected to both the local and remote processors for HCD to be able to write an IOCDS
to a processor on which it is not running.

Optical error analysis

Use this service to control whether this HMC analyzes and reports optical problems for its
defined objects. Optical problems are problems that occur on coupling facility channel
links.

Console messenger

Use this service to control whether the console messenger facility is active on this HMC or
not. The console messenger facility allows users of this HMC to send and receive instant
messages. They can also broadcast messages to other users of this console and remote
consoles.

Fibre Channel analysis

Use this service to control whether this HMC analyzes and reports Fibre Channel
problems.

Large retrieves from IBM RETAIN®

Use this service to control whether this HMC can retrieve internal code changes from
RETAIN for Engineering Change (EC) streams that are expected to contain a large
amount of data.

Check held MCLs during install

Controls whether this console checks RETAIN for any MCLs on hold when an installation
and activation is run. Use Enabled to prevent activation of released fixes that have been
discovered to have problems.
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Note: The tasks that require removable media cannot be run remotely. Also, Remote
Operation and Remote Restart options are not available if you access the HMC remotely.

Customize user profiles

Lightweight Directory Access Protocol (LDAP) support for HMC user authentication allows an
HMC to be configured to use an LDAP server to run user ID and password authentication at
logon. The user ID is defined on the HMC along with the roles to be given to the user ID. HMC
settings that are related to the user ID are on the HMC, and the LDAP directory is used to
authenticate the user. This configuration eliminates the need to store the user ID’s password
locally. Both Secure Sockets Layer (SSL) and non-SSL connections to the LDAP server are
supported.

The LDAP configuration window is shown in Figure 3-6.

-]

Add User

r User Information
User ID: |

Description: |

O Disable user

+ Authentication ————— Details

Local Authentication Enterprise Directory Servers (LDAP):

LDAP Server 1| Define Server...

LDAP User ID (optional):

Select Managed Resource Roles

OO0 All Managed Objects A

O Defined Directors/Timers Managed Objects

O Defined Fiber Saver Managed Objects

Ensemble Managed Objects

O Groups created by haimo .
Select Task Roles

[1 Access Administrator Fiber Saver | asks ~

OO0 Access Administrator Tasks

¥} |Advanced Operator Tasks

0O CIM Actions

[0 Ensemble Tasks

OK | User Properties... | | Cancel | Help |

Figure 3-6 HMC and SE: Add User window
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Individual user remote access enablement is accomplished by selecting Allow remote
access via the web on the User Properties window (Figure 3-7). If you want to use the Web
Services API, Allow access to management interfaces must be selected. For a new user
profile, both check boxes are clear, by default.

I;E User Properties
— Timeout Yalles

Session timeout minutes: |0

Werify timeout minutes: [15

dle timeout minutes: 0

flinimum time in minutes between password changes:|0

~ fvalid Login Aftempt Valles
hlaxi mum failed attempts before disable delay:|g

Disable delay in minutes: |g

~ fnactivity Values
Disable for inactivity in days: |g

[ IMever disable for inactivity
— Disrupiive Confirmations

Require password for disruptive actions
DRequire text input for disruptive actions

L Allow remote access via the web
L Allow access to management interfaces
OK | | cancel | | Help |

Figure 3-7 HMC and SE: User Properties window

3.2.4 Application enhancements

The z13 CPC includes the new HMC application Version 2.13.0. Use the “What’'s New
Wizard” to explore new features available for each release. See Figure 3-17 on page 64.

The application provides enhancements to the following areas:

The SE, HMC, and TKE hardware
Alternative to USB flash drive
uEFI/BIOS enhancements

Additional RSF infrastructure changes

\{

vvyy

System Control Hub

The System Control Hub (SCH) replaces the Bulk Power Hub. It supports 1Gbps and has
redundant physical networks. The SE is always connected to the System Control Hub.
Customer supplied Ethernet switches can be connected to the System Control Hubs (two
switches recommended). Other server's SEs and HMCs may be connected to the Ethernet
switches.

56 IBM z13 Configuration Setup



Alternative to the USB Flash Drive

For z13 and zBX model 004, FTP and Secure FTP can be used instead of using a USB flash
drive. The FTP server must be supplied by the customer. If used, it must be set up in advance
of the backup. A Backup FTP Site Access Information (Figure 3-8) task is added to the HMC.

g Backup FTP Site Access Information
| Enter the backup FTP site address and account access information.
FTP site ||
User ID |
Password |
Directory |
[CUse secure FTP
OK | | Clear | | cancel | | Help |

Figure 3-8 HMC Configure Backup Settings

When backing up the SE Critical Data on the z13 and zBX Model 004, there is no USB option.
The data must be saved to the Primary SE HDD and Alternate SE HDD or to the FTP Server.

See Figure 3-9.

% Backup Critical Data Confirmation - SCZP501

| Select the destination for each system'sbackup. |
| Name Backup Destination

||SCZP501 [Primary and Alternate SE

G e

Figure 3-9 HMC backing up the SE critical data

When backing up console data from the HMC, three options are available (Figure 3-10):

» USB
» FTP server
» USB and FTB server

% Backup Settings
Select your backup destination:;b’éﬁ' N
ok Lcancel | Liep.
FTP server
USB and FTP server

Figure 3-10 HMC backing up the Critical Console Data

For older CPCs (zEC12, 2196 and older), critical data must be saved only to USB. If multiple

CPCs are being backed up, a large 32 GB USB (FC0848) might be required because the
growth and addition of new components such as zBX, IBM zAware, and others.
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All options shown (Figure 3-11) can be a scheduled operation if you want.

| Details - SCZHMC1 T J

| || Backup FTP server
Details | Settings USB and FTP server
Select your backup destination: [|jsp A

ok ]

Figure 3-11 Customize scheduled operations

Firmware: uEFI/BIOS change

With HMC version 2.13, you can disable the ability to boot from removable media. You might
want to protect against unauthorized booting of an OS on bootable removable media. An
admin password can be set for the uEFI/BIOS. This can be accomplished by making a
uEFI/BIOS configuration change by an IBM System Service Representative (SSR). If the
admin password was set, the SSR will need customer input for the service actions where boot
from media needs to be enabled.

Additional RSF infrastructure changes

HMC 2.13.0 will continue the enhanced IBM Support System for Remote Support Facility
(RSF) call-home. HMC 2.13.0 will support the same functions as in HMC 2.12.1. In addition,
the following new functions are supported:

» e-business on demand (eBoD) to support all Capacity on Demand records that can be
ordered from Resource Link (CIU Permanent, On/Off CoD, CPE, CBU)

» Fix delivery with full fix deliverable capabilities
» Problem Management Viewable (PMV) “update” support

For more information about RSF, see 3.2.7, “Remote Service Facility (RSF)” on page 69

Note: Driver 22 on the HMC and SE is required for use of any of enhancement to RSF.

3.2.5 Configuration and services

58

This section summarizes several enhancements to the HMC and SE panels to support Flash
Express, IBM zAware, Server Time Protocol (STP), and other HMC topics.

Flash Express

Flash Express introduces solid-state drive (SSD) technology to the z Systems family. An
operating system, such as z/OS, can access blocks of flash memory as storage locations
within a logical partition. For more information about Flash Express, see 13.1, “Overview of
Flash Express” on page 632

IBM z Advanced Workload Analysis Reporter (IBM zAware)

IBM zAware is an integrated, self-learning, analytics solution for IBM z/OS that helps
identify unusual system behavior in near real time. It is designed to help improve problem
determination for support personnel so they can restore service quickly and improve overall
availability.
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For more information about the configuration and setup of the IBM zAware management
function, see either of these publications:

» Extending z/OS System Management Functions with IBM zAware, SG24-8070
» System z Advanced Workload Analysis Reporter (IBM zAware) Guide, SC27-2623

Server Time Protocol (STP) NTP support with broadband security

HMC level 2.13.0 continues to support the possibility to use HMC NTP authentication. The
SE NTP support is unchanged. To use this option on the SE, configure the HMC as an NTP
server for the SE.

The Network Time Protocol (NTP) client support allows an STP-only Coordinated Timing
Network (CTN) to use an NTP server as an External Time Source (ETS).

Exception: The ETS connection through modem is not supported on the z13 HMC.

Authentication support with a proxy

Some client configurations use a proxy to access outside the corporate data center. NTP
requests are User Datagram Protocol (UDP) socket packets and cannot pass through the
proxy. The proxy must be configured as an NTP server to get to target servers on the web.
Authentication can be set up on a proxy to communicate to the target time sources.

Authentication support with a firewall

Some clients use a firewall. HMC NTP requests can pass through the firewall. If you use this
configuration, use HMC authentication to ensure untampered time stamps.

Symmetric key and autokey authentication

With the symmetric key and autokey authentication, the highest level of NTP security is
available. HMC level 2.13.0 provides windows that accept and generate key information to be
configured into the HMC NTP configuration. You can also issue NTP commands as shown in
Figure 3-12 on page 60.
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Date and Time

Date: *iNovember'& 2014

Time zone: |America/New_York

Time Source

Battery Operated Hardware Management Console Clock

Timex[3:3951 AM

5

@ Network Time Protocol (NTP) ..

2 Selected CPCs ...
© None

Details for Network Time Protocol (NTP)

NTP Servers
W w2 @

‘Select Server
: 1.us.pool.ntp.org 3
2.us.pool.ntp.org 2
3.us.pool.ntp.org 2
0.us.pool.ntp.org 2

ioioloio

Total: 4 Manage Symmetric Keys ..

CceectActon E|

Edit Server _.
Remove Server

Add Server ...
Query Servers

. — Select Action — Authentication

5 none
5 none

5 none |
5 none

[“IEnable as time server Configure Autokey ...
[[1Automatically contact IBM issurgblgi;%nn’a;nands urce cannot be reached
Select All
_Refres | Deselect All
oK | | cancel | | Help | Show Filter Row
Clear All Filters

Figure 3-12 HMC NTP broadband authentication support

Symmetric key and autokey authentication option are as follows:
» Symmetric key (NTP V3-V4) authentication

Symmetric key authentication is as described in RFC-1305 (made available in

NTP Version 3). Symmetric key encryption uses same key for both encryption and
decryption. Users exchanging data keep this key to themselves. Messages encrypted with
a secret key can be only decrypted with the same secret key. Symmetric does support
network address translation (NAT).

Symmetric key autokey (NTP V4) authentication

Autokey uses public key cryptography as described in RFC-5906 (made available in

NTP Version 4). The key generation for the HMC NTP is done by clicking Generate Local
Host Key in the Autokey Configuration window. Doing so issues the ntp-keygen command
to generate the specific key and certificate for this system. Autokey authentication is not
available with NAT firewall.

Issue NTP commands

NTP command support is also added to display the status of remote NTP servers and the
current NTP server (HMC).
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For more planning and setup information for STP and NTP, see Chapter 9, “Server Time
Protocol (STP)” on page 511. In addition, see the following publications:

» Server Time Protocol Planning Guide, SG24-7280
» Server Time Protocol Implementation Guide, SG24-7281
» Server Time Protocol Recovery Guide, SG24-7380

Time coordination for zBX components

With zBX Model 004, separate SEs control CPC and zBX components independently. SEs
managing zBX has no direct tie to any CPC. zBX Model 004 will synchronize time with a
primary NTP-configured HMC or selected CPCs as its time source. zBX SE automatically
retrieves the time from the HMC and then synchronizes the time to the zBX blades and
BladeCenters. This configuration is shown in Figure 3-13.

ngm |
\ /A

NTP server
Backup Time UTC to TOD

Server

zBX resources
can be
NTP clients

CF links

Preferred Time Server
Coordinated Time Server

‘ <+—— TODtoBOC =—>

ﬁ SE=NTP server ﬁ SE=NTP server ‘

Figure 3-13 Time coordination for zBX model 004 +components

Microcode installation by MCL bundle target

A bundle is a set of MCLs grouped during testing and released as a group on the same date.

z13 enhances the support to allow installation and activation to a specific bundle level, as
shown in Figure 3-14.

Specify Bundle to Install - SCZP401

Type the bundle level number to be installed.

Bundle Level :|

OK | cancel | Help |

Figure 3-14 Specify Bundle to Install
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The System Information window is enhanced to additionally show a summary bundle level for
the activated levels. To do so, all applicable Engineering Change (EC) streams information
must have the same bundle level. If they do not match, Not Available is displayed as the
bundle level. An example of the bundle level is shown in Figure 3-15.

‘0 System Information - SCZP501
r Machine Information
EC number:N98155 LIC control level: 9995  Engineering Changes AROM
Type: 2964 Model number: N63  Serial number:00002008DA87
Version:  2.13.0 Bundle level: Not Available

r internal Code Change Information
e, JEC  |Retrieved Installable Activated Accepted |

Description

;Select Number Level Concurrent Level Level |
[ N98155 SE Framework -
N98156 Concurrent Upgrade Sync Point 12
N98157 SE Licensed Internal Code Alerts E
N98158 1390/PU-ML LIC :
N98159 LPAR HV LIC
N98160 CFCC LIC
NI&161 FCS Ficon Expresss LIC
N9&162 Ficon Express 165
N98163 z/VSE IP Assist
NO8167 PCX LIC
| © N95168 CHANNEL DIAGS
| © [N98169 SCSI IPL Machine Loader o
EG Details...
r Pending Actions

Some actions might be pending. Click Query Additional Actions... for more information.
Query Additional Actions.__ |

~ View LIC Alerts
Some alerts might be in effect for License Internal Code (LIC) activation. Click View LIC Alerts... for more information.

View LIC Alerts...
OK | Help

Figure 3-15 System information with bundle level

Removal of modem support from the HMC

This change impacts clients that once used modems for RSF or STP NTP access. For more
information, see 3.2.7, “Remote Service Facility (RSF)” on page 69 and “Server Time
Protocol (STP) NTP support with broadband security” on page 59.

Remove support for the Coprocessor Group Counter Sets

The System z10 GA2 server introduced various counters for use with the CPU Measurement
Facility and Hardware Instrumentation Services. These counters are used to count events for
each central processor (CP) such as cycles used and instructions. The Coprocessor Group
Counter Set was the counter for crypto coprocessors that were shared by CPs. In the z13,
each physical processor has its own crypto coprocessor and no longer must share this
coprocessor with another CP. This removes the need for the Coprocessor Group Counter Set.
All necessary crypto counter information is now available in the crypto activity counter set.
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The check box for the Coprocessor Group Counter Sets was removed from the Image profile

definition and the Change Logical Partition Security task, as shown in Figure 3-16.

u Customize Image Profiles: H32D : LP1 : Security

E-H32D
8 LP1
General
Processor
Security
Storage
Options
0
rypto

'_
2
(=8

|5

save |

artition

[ Global performance data control

[ Input/output (1/O) configuration control

Cross partition authority

Logical partition isolation

Counter Facility Security Options

[ Basic counter set authorization confral

[ Problem state counter set authorization control
Crypto activity counter set autharization control

[] Extended counter set authorization control
Coprocessor group counter sets authorization control

(7]

ecurity Options

asic sampling authorization control

'PACF Key Management Operations
Permit AES key import functions
Permit DEA key import functions

| cancel || Help |

«Deleted

Figure 3-16 Remove support for the Coprocessor Group Counter Sets
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User interface
Miscellaneous user interface enhancements were made in the z13:

» A simple wizard (nhamed What's New) describes new features available on the HMC

(Figure 3-17).

Hardware Management Console

B Welcome
[H Systems Management
E‘% Ensemble Management
H Custom Groups
Q HMC Management
b

()
Al Service Management

Tasks Index

Welcome { HMC Version )

Welcome to the Hardware Management Console (HMC). From here you can manage this HMC as well as servers, images, and other resources. Available with the a

begin.

[ﬁ Systems Management
E% Ensemble Management
Custom Groups

_E';. HMC Management

Hx -

A Service Management
Tasks Index

= Status Bar

Additional Resources
ES What's New

Online information

Manage systems and images. Set up, configure, view current status, troubleshoot, and apy

WManage systems in an Enzemble and its workloads, hypervizors, virtual servers, storage,

Manage user-defined groups of objects.

Perform tasks associated with the management of this HMC.

Perform tasks associated with servicing this HMC.

Perform tagks by =electing them from a ligt including task name, description, permitted cbjeg

Click on the icons in the status bar to display details of status and messages.

Introduces the latest features of the console.

Additional related online information.

Figure 3-17 HMC and SE: What's New task

» Both the Tree Style User Interface and Classic Style User Interface are improved.

» Firefox Version 10 or newer is supported for accessing the HMC remotely. The following

browsers are supported:

— Internet Explorer Version 9 or newer
Firefox Version 10 or newer
Chrome Version 11 or newer

3.2.6 Application programming interface (API) customization

The purpose of the console APIs is to provide an open set of interfaces and a workstation
platform for system management application providers. You can use the interfaces to use
object-based industry-standard programming interfaces to collect the hardware information
that you need to provide an integrated hardware and software system management solution.
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Figure 3-18 shows the integration of system management applications by using the Console
application open programming interfaces to provide a single system image (SSI) and a single
point of control (SPOC).

SSI/SPOC
of Customers
Hardware
and ISVs
Software
w Customer
g and/or
@] ISVs
» Open API
SSI/SPOC
of Console Application
Hardware

Figure 3-18 Console API’s objectives

Simple Network Management Protocol (SNMP)

SNMP describes management data and the protocols for exchanging that data between
heterogeneous systems. The protocols include both the description of the management data
that are defined in the Management Information Base (MIB), and the operations for
exchanging or changing that information. By implementing common protocols, management
data can be exchanged between different platforms with relative ease.

SNMP defines an architecture that consists of these items:

» Network management applications
» Network management agents and subagents
» Network elements, such as hosts and gateways

The SNMP application can ask agents for specific information about network elements.
Conversely, agents can tell the network management application when something happens to
one or more network elements.

An SNMP agent can be configured for an HMC to allow other system management
applications to manage the HMC applications by using HMC APIs. You must enable the
SNMP APIs to support z13 features such as the z/OS Capacity Provisioning Manager (CPM)
or the Active Energy Manager (AEM) that monitors the power and thermal data of a z13.

SNMPV3 is the new industry standard, and provides strong security mechanisms for
authentication and privacy of communications. The new SNMP API client libraries now
support up to SNMPV3 so that they include these strong security features.
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Common Information Model (CIM)

The HMC allows external clients a limited ability to remotely manage system objects by using
the CIM management architecture. CIM is defined and controlled by the Distributed
Management Task Force (DMTF), which is an industry consortium. The DMTF publishes
many white papers and specification documents that describe the many aspects of CIM.
These documents, which include several that are referenced later, can be accessed at the
DMTF website:

http://www.dmtf.org

Web Service API

The Unified Resource Manager is a collection of advanced hardware and virtualization
management functions that are delivered as z Systems firmware. The functions of Unified
Resource Manager are implemented as a cooperating set of components. These
components are hosted on the HMC, the SE, the blades of a zBX, and as extensions to z/VM.
It provides a uniform, integrated, and workload-oriented administrative model for the
heterogeneous computing configuration that is provided by a z13 system. The Unified
Resource Manager provides these functions:

» Hardware inventory, initialization, configuration, monitoring, and problem analysis for both
a z Systems CPC (including both traditional z Systems computing resources) and a zBX.

» Firmware installation and update for the HMC, SE, traditional CPC components, zBX
infrastructure, intraensemble data network (IEDN) elements, and zBX blades.

» Operational control and energy management for these hardware elements.

» Configuration of function-specialized workload accelerators available as blade optimizers
in the zBX.

» Provisioning, configuration, control, and monitoring of virtualized computing systems
(virtual servers) on the firmware-managed IBM blade and z/VM environments.

» Secure management of the IEDN through the provisioning and control of IEDN virtual
networks.

» Automatic and workload-oriented performance optimization of the heterogeneous,
virtualized environment.

The HMC serves as the administrative access point for Unified Resource Manager. In that
capacity, the HMC provides a web-based remote graphical Ul to make the Unified Resource
Manager functions available to users. In addition, it hosts the implementation of Unified
Resource Manager Web Service APl (Web Services API).

The Web Services APl is a web-oriented programming interface that makes the underlying
Unified Resource Manager capabilities available for use through higher level management
applications, system automation functions, or custom scripting. The functions that are
exposed through the API support several important usage scenarios in virtualization
management. These scenarios include resource inventory, provisioning, monitoring,
automation, and workload-based optimization, among others.

To configure the API settings, you must log on to the HMC using the Access Administrator
role, and select HMC Management — Customize API Settings.

Figure 3-19 on page 67 shows the Customize API Settings window, which is used to add
SNMP information.
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Customize API Settings

VWER
SMNMP | Services || CIM

Enable
SHMP agent parameters:
~ Community Names
Select | Mame | Address | Network Waslk f Prefix | Access Type
® |Imcao 91251339 2552552400 write
Add . | Change . | Delete |

r SMNMPYD Users

Select | User Mame | Access Type
® |cacleiming wirite
Add . | Change . | Delete |

- Event Nofification information
Specify any additional locations where SHMP trap messages will
be sent.
Select| TCP/P Address

® (9.125139

Add . | Change. | Delete

0K | Cancel | Help |

Figure 3-19 HMC and SE: Customize API Settings - SNMP

This access allows applications that were not supplied as part of the Hardware Management
Console Application (HWMCA) to communicate with the objects defined to this HMC. You can
use this task to enable or disable an SNMP agent. You can also set up a community name file
and event notification information for an SNMP agent from the SNMP tab. You can enable or
disable the Web Services API from the WEB Services tab. You can also enable or disable the

CIM interface from the CIM tab.

To customize API settings, complete these steps:

1. From the SNMP tab you can enable SNMP APIs and add, change, or delete community
names, SNMPv3 users and event notification information. See Figure 3-19.

To allow applications to request information from the HMC, a community name must be

added. Click Add under the Community Names section to specify one or more community

names to use.

Figure 3-20 on page 68 shows the Community Name Information window that is displayed

after you click Add. The following information is required:

Name Specifies the community name that is used to verify that a request
for SNMP information is valid when a manager makes an SNMP
request.

Address Specifies the IPv4 or IPv6 IP address.

Network mask Specifies a network mask that is logically ANDed with the IP
address of the manager making an SNMP request.

Access Type Specifies the access (read or write) you want to allow for SNMP
requests.
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Community Name Information
Mame: ||mcao

Address: [9.12.5.139
Metwork mask / Prefix |255_255.240_g
Access Type

(O Read anly
(® Readfnrite

OK | cancel | Help |

Figure 3-20 HMC and SE: Community Name Information

Community names and access type are specified by the application. For example, z/OS
Capacity Provisioning Manager requires a defined community name and read/write
access. System Director's AEM requires a defined community name, but read access is
sufficient.

To allow applications to use SNMP APIs, click Enable SNMP APIs. After the SNMP APls
are enabled, the HMC must be restarted.

Specify any additional locations where enterprise-specific SNMP trap messages created
by the Console should be sent in the Event notification information box. Entries can be
added, changed, and deleted throughout by clicking Add, Change, and Delete. Adding
entries to the Event notification information box causes the Console to send the
specified event notifications to TCP/IP port 162 at the locations specified.

. From the WEB Services tab, you can enable or disable the Web Services API and control

the IP addresses and user access as shown in Figure 3-21.

‘ Customize API Settings
WEB

SMMP || Services | CIM

WIEnable

IP Adidress Access Control

@ Allow all IP Addresses
(OIP Addresses
Select |IF Address

ser Access Control

Select | User

ACSADMIN 3
ACSADMIN_20120530-200420

ADVANCED

APIUSER

EMGR

ENSADMIN

ENSADMIN_20120530-200420

ENSOPERATOR

STGMGR 3

[}

I

8]

.

cancel | | Help |

Figure 3-21 Customize API Settings: WEB Services
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3. From the CIM tab, you can enable or disable the CIM interface as shown in Figure 3-22.

Customize API Settings

WER
SHMP || Services | CIM
[V|Enable

OK | cancel | Help |

Figure 3-22 Customer API Settings: CIM

4. Click OK to save the SNMP, Web Services, or CIM configurations and continue.
5. Restart HMC.

Consideration: HMC is not restarted automatically. It must be done manually.

6. Configure the HMC user. In addition to the overall enablement on/off control and the
optional client network address filtering, access to the API is further secured by the
requirement for per-user authorization. By default, remote connections are not allowed for
an HMC user. To enable remote connections, use the User Profiles or Manage Users
Wizard task.

Note: By default, these tasks are available only to the ACSADMIN user.

7. Select the user for the CIM or Web Services clients, then select Modify from the User list.
From the Modify User window, click User Properties as shown in Figure 3-7 on page 56.

If you want to use CIM, select Allow remote access via the web.

If you want to use the Web Services API, select Allow access to management
interfaces.

Click OK. Then, click OK on the main Modify User window.

You can repeat the process for any other users that will be used by CIM or Web Services
API clients.

For more information about SNMP, Web Services, and CIM APIs, see these publications:

— System z Application Programming Interfaces, SB10-7030
— Hardware Management Console Web Service API, SB27-2616
— Common Information Model (CIM) Management Interfaces, SB10-7154

3.2.7 Remote Service Facility (RSF)

The Hardware Management Console RSF provides communication to a centralized IBM
support network for hardware problem reporting and service. The RSF provides these types
of communication:

v

Problem reporting and repairing of data

» Delivering fixes to the service processor and Hardware Management Console
» Hardware inventory data

» On demand enablement (optional)
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You can configure the HMC to send hardware service-related information to IBM by using an
Internet connection. Using an Internet connection provides these advantages:

» Significantly faster transmission speed

» Ability to send more data on an initial problem request, potentially resulting in more rapid
problem resolution

» Reduced client expense (for example, the cost of a dedicated analog telephone line)

» Greater reliability

Unless your enterprise’s security policy prohibits any connectivity from the HMC over the
Internet, use an Internet connection.

The following security characteristics are in effect:

» Remote Support Facility requests are always initiated from the HMC to IBM. An inbound
connection is never initiated from the IBM Service Support System.

» All data that is transferred between the HMC and the IBM Service Support System is
encrypted in a high-grade Secure Sockets Layer (SSL) encryption.

» When it initializes the SSL encrypted connection, the HMC validates the trusted host using
its digital signature that was issued for the IBM Service Support System.

» Data sent to the IBM Service Support System consists solely of hardware problems and
configuration data. No application or client data is transmitted to IBM.

Internet connectivity

When an Internet connection is used, the HMC can be configured to use a second network
card to physically separate a private LAN connection from the Internet-enabled network. The
HMC can be enabled to connect directly to the Internet (Figure 3-23 on page 71) or to
connect indirectly from a client-provided proxy server (Figure 3-24 on page 72). The decision
about which of these approaches to use for your installation depends on the security and
networking requirements of your enterprise.

Note: RSF through a modem is not supported on the z13 HMC. Modems that are on
installed HMC FC 0091 hardware do not work with the HMC version 2.13.0, which is
required to support z13.

All communications are handled through TCP sockets that are initiated by the HMC, and use
a high-grade SSL to encrypt the data that is transmitted. The destination TCP/IP addresses
are listed.

If using IPv4, firewall outbound connectivity must permitted to port 443 to the following
destinations:

> 129.42.26.224 (traditional)
129.42.34.224 (traditional)
129.42.42.224 (traditional)
129.42.56.189 (enhanced)
129.42.58.189 (enhanced)
129.42.60.189 (enhanced)

vyvyyvyyvyy
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If using IPv6, firewall outbound connectivity must permitted to port 443 to the following
destinations:

» 2620:0:6c0:1::1000
2620:0:6¢1:1::1000
2620:0:6¢2:1::1000
2620:0:6¢0:200:129.42.56.189 (enhanced)
2620:0:6¢1:200:129.42.58.189 (enhanced)
2620:0:6¢2:200:129.42.60.189 (enhanced)

vVvyyvyyvyy

If using an SSL Proxy and the plan for it is to resolve host names, it must accept the following
host names:

» www-945.ibm.com (traditional)
» esupport.ibm.com (enhanced)

Remember: HTTPS port 443 is used for all communications.

If your HMC can be connected to the Internet and the external firewall can be set up to allow
established TCP packets to flow outbound to the destination addresses, you can use a direct
Internet connection. The use of Source Network Address Translation (SNAT) and

masquerading rules to mask the HMC'’s source IP address are both acceptable (Figure 3-23).

IBM

Ethernet
Switch Y
HMC IBM
Firewall Firewall IBM Remote
Support Facility
(RSF)

Figure 3-23 HMC and SE: Direct Internet connection

If your installation requires the HMC to be in a private network, you might be able to use an
indirect Internet connection by using an SSL proxy. The proxy forwards requests to the
Internet. One of the other potential advantages of using an SSL proxy is that the proxy can
support logging and audit facilities. To forward SSL sockets, the proxy server must support
the basic proxy header functions (as described in RFC 2616) and the CONNECT method.
Optionally, basic proxy authentication (RFC 2617) can be configured so that the HMC
authenticates before attempting to forward sockets through the proxy server as shown in
Figure 3-24 on page 72.
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Figure 3-24 HMC and SE: Indirect Internet connection with a proxy server

Configuring outbound connections
At a high level, the following procedures are used to configure outbound connections:

1. Customize client information.

2. Customize remote services.

3. Customize outbound connectivity.
4. Customize network settings.

5. Customize console services.

Details for these procedures are provided in the following sections.

Requirement: All steps that are needed to configure outbound connectivity require client
approval.

Configuring an RSF connection

These procedures enable the HMC to connect to the RSF with a direct Internet connection.
Begin at the HMC Settings window and complete the following steps:

1. Select Customize Customer Information and complete these steps:

a. Enter the Administrator information.
b. Enter System information.

c. Enter Account information.

d. Close the window.

Completing these entry fields for each managed system allows your service structure to
record necessary contact information.

2. Select Customize Remote Services.

Remote service is two-way communication between the console and the IBM Service
Support System (commonly known as RETAIN) to conduct automated service operations.
Using remote service reduces the operator interaction that is needed to complete some
service operations. It also provides some console tasks with another source or destination
for sending or receiving service information.
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In the window (Figure 3-25), select these options and then click OK.

a. Enable remote service requests. Remote service is disabled by default. Disabling
remote service does not prevent the console from detecting and analyzing problems.
The console still issues hardware messages to notify console operators of problems.

b. Authorize automatic service call reporting. If this feature is selected, the console
automatically reports problems and requests service.

If service is required to correct a problem, the hardware message includes instructions
for calling a customer service center to report the problem and request service.

ﬁ Customize Remote Service

~ Remote Service Requests

[¥|Enable remote service requests

FSystem z

[ Authorize Automatic Service Call Reporting —‘

Customer Service Center Telephone Number:
+88888889|

oK | | cancel | | Help |

Figure 3-25 HMC and SE: Customize Remote Services

3. Select Customize Outbound Connectivity — Configure and click the Internet tab.
Select Enable the local console as a call-home server and click Test.

— To enable using an SSL proxy to access the Internet, select Use SSL proxy. If you
select Use SSL Proxy Connection to Internet, provide an Internet Protocol address
and port number to direct requests. The Internet Protocol address can be specified as
either a host name or TCP/IP address (IPv4 or IPv6 format).

— If your proxy requires authentication to forward requests, select Use SSL Proxy
Authenticate and enter the user name and password. This name and password are
used for all requests that are called home from this HMC. See Figure 3-26 on page 74.
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| ﬁ QOuthound Connectivity Settings

| [WIEnable the local console as a call-home server

Configure
Internet
Options

[CUse SSL Proxy Connection to Internet
Address: "

Port: [0

Resolve IBM IP addresses on console
Use S5L Proxy Authentication

Password: .
Confirm Password: o
Internet Protocol, [jpyg j -

dest..

OK | | cancel | | Help |

Figure 3-26 Outbound Connectivity Settings

4. The Test Internet window opens. Click Start and wait for the results.

5. Select Customize Network Setting from HMC management to open the Customize
Network Settings window (Figure 3-27).

Requirement: To access the Customize Network Settings window, you must be logged
on with the Access Administrator role.

gf Customize Network Settings

L& Mame _
Identification | Adapters | Services | Routing

| Use the following information to identify your console an the
network. Specify host name, domain name, and a short
description of this computer.

Console name: SCZHMCE

Dormain narne: ITSO IBM.COM
Console description:|

QK | | cancel | | Help |

Figure 3-27 HMC and SE: Customize Network Setting

6. In the Identification tab, enter the console name, domain name, and a brief description.
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7. Select the LAN Adapters tab. Select one of the adapters.
8. Click Details to open the LAN Adapter Details window.

9. Select the IPv4 or IPv6 setting, make the required entries, and click OK. Repeat this
procedure for the second LAN Adapter if necessary. For more information, see “TCP/IP
settings on the HMC and SE” on page 86.

10.Click the Name Services tab in the Customize Network Settings window and complete
these steps:

a. Check the DNS enabled check box, if required.
b. Enter the DNS Server Search Order IP address, if required, and click Add.
c. Enter the Domain Suffix Search Order, if required, and click Add.

11.Select the Routing tab in the Customize Network Setting window.

This information is needed to connect to RETAIN through the Internet. Select Enable
‘routed’ only when there is a request. Click New to add the routing information.

12.Make the appropriate selections and entries on the Route Entry window:

— Route Type
— Destination, Gateway, and Subnet mask to match your network requirements
— Adapter

13.Click OK. You are taken back to the Customize Network Settings window. Enter the
Gateway information and click OK.

A message indicates that the network settings are successfully updated.

Return to step 3 on page 73 to check your changed network settings. Remember that you
must leave the Access Administrator role to go back to the Customize Outbound Connectivity
function.

3.2.8 Capacity on demand

To fulfill unpredictable client needs, market opportunities, and external pressure without
interrupting existing processes, your IT infrastructure must support changing business
objectives. You should have access to the resources you require only when you need them.

This is the basic principle that underlies the Capacity on Demand (CoD) offerings for the z13.
The CoD offerings allow you to perform permanent upgrades and temporary upgrades to a
z13 server.

A permanent upgrade can provide these services:

» Increase model capacity
» Increase the number of specialty engines:

— Integrated Coupling Facilities (ICFs)

— Integrated Facilities for Linux (IFLs)

— System assist processors

Increase memory

Add channels

Add cryptos

Change specialty engines (recharacterization)

vVvyyy
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A temporary upgrade can provide these services on a temporary basis:

» Increase model capacity
» Increase the number of specialty engines:

— Integrated Coupling Facilities (ICFs)
— Integrated Facilities for Linux (IFLs)
— System assist processors

New in SE version 2.13.0: Some panels that had preselected defaults are removed. You
must manually specify each selection.

Use one of the following methods to retrieve and apply (install) a permanent upgrade record
as shown in Figure 3-28 on page 77:

» To retrieve and immediately apply the permanent upgrade record, complete these steps:

a. From the Perform Model Conversion window, click Permanent upgrades, Retrieve
and apply, then Processor/memory upgrade data from IBM Service Support
System.

b. On the Customer Initiated Upgrade Order Activation Number window, enter the order
activation number and click OK.

» To retrieve the permanent upgrade record and apply it later, complete these steps:

a. From the Perform Model Conversion window, click Permanent upgrades then
Retrieve processor/memory upgrade data but do not apply.

b. In the Customer Initiated Upgrade Order Activation Number window, enter the order
activation number and click OK.

The upgrade record is retrieved and stored on the Support Element hard disk drive to
be installed later.

If you decide you do not want to apply the upgrade record, contact IBM support who
will send someone to remove the record.

c. When you are ready to apply the upgrade record you previously retrieved and no
temporary upgrade records are activated, the Perform precheck on staged upgrade
tasks displays in the Perform Model Conversion window. However, it is disabled. This
means that a permanent upgrade record is staged, but no temporary upgrade records
are activated. Therefore, the precheck function is not necessary.

d. When you are ready to apply the upgrade record you previously retrieved and
temporary upgrade records are activated OR if you must verify that a previous conflict
is corrected, the Perform precheck on staged upgrade task displays in the Perform
Model Conversion window. This process allows you to check for any conflicts before
you apply the permanent upgrade record.
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gug Perform Model Conversion - SCZP501

| Use this function to add, remove, or update system hardware and features. The
| system model identification may change if required for a CEC drawer related
| selection.

Select an option:

-- Hardware upgrades
E' Permanent upgrades
| & Retrieve and apply
~ Processor/memory upgrade data from IBM Service Support System

. Display processor upgrade data (installed and staged)
& Temporary upgrades
®- Feature on Demand

Close Help

Figure 3-28 Perform Model Conversion, permanent upgrades

Temporary upgrade

You can activate a temporary upgrade record by using any of the following methods:

Manually activating an upgrade record by using the Support Element

Setting up scheduled operations to activate upgrade records

Using APls

z/0OS Capacity Provisioning (z/OS MVS Capacity Provisioning User’s Guide , SC33-8299)

v

vYyy

For details, see the zEnterprise System Capacity on Demand User’s Guide, SC28-2605.

3.2.9 Server Time Protocol (STP) enhancements

Enhancements and changes in z13 regarding STP are described in this section.

ETR removal

Note: The ETR function is removed from the z13. The ETR function now relies solely on
STP for time STP enhancements. A mixed CTN is no longer supported for z13 and later.

Preventing inadvertent changes
A requirement was fulfilled to make it harder for customers to inadvertently make changes to
local offsets and time zone incorrectly (see Figure 3-29 on page 78):

» Added confirmation messages when setting STP time zone via Adjust Time Zone panel on
the Current Time Server (CTS)

» Listing scheduled switch times for leap seconds and time-zone/daylight saving time on the
Timing Network tab
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(@D System (Sysplex) Time for SCZP501

Timing MNetwork STP ; STP ETS :
Network | Configuration | Configuration || Status | Configuration

— Goordinated Server Time
Time: 11:25:06 AM
Date: 11/5/14

Time zone:(UTC-05:00) Eastern Time (US & Canada) (EST/EDT)
Currently: EST

— Oifsets
Leap second offset: 25

Time zone offset from UTC (hh : mm) :-5:00
Daylight saving time (hh - mm): .00

Scheduled DST: EDT (1:00) at 3/8/15 7:00:00 AM
Scheduled leap second offset: No update scheduled

— Netfwork

Timing network type: STP-only CTN

Coordinated timing network (CTN) ID:ITSOSTPS -

CTN time source: NTP

NTP stratum level 3

Adjustment Steering... | | Adjust Time... | Adjust Leap Seconds... | Adjust Time Zone..
Refresh | | Close | | Help |

Figure 3-29 Sysplex Time Panel

View-only panels

A view-only option was added to give more control as to who can make changes to STP
functionality. By changing an existing role or adding a new user role on an HMC, an
administrator can limit specific users to view STP settings only. To implement the view-only
role, perform the following steps:

1. Create new user task role by copying an existing sysprog role as a template. Select
System (SYSPLEX) Time on the right-side panel, under Current Tasks, and click
Remove. Then, select System (SYSPLEX) Time on the left-side panel under Available
Tasks and click Add. See Figure 3-30 on page 79.
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Figure 3-30 HMC User Role Modification panel

You are presented with the option to allow a view-only option for the Sysplex Time function
(Figure 3-31). If you select No, the task will have full STP control.

o View Only Version Available

Time task?

_Yes | No |

Would you like to add the view only version of the System (Sysplex)

ADMO09

Figure 3-31 Sysplex Time view only option

2. Create or modify a user with that new task role to give attribute to the user.

Moved: Enable for time synchronization check box
The Enable for time synchronization check box was removed from the Add or Change Object
Definition task. The Add or Change Object panel before the check box was removed is shown
in Figure 3-32 on page 80; the panel after the check box was removed is shown in
Figure 3-33 on page 80.

Note: To view or alter the information on the Add or Change Object panel, you must be
logged on as Access Administrator.
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%% Add or Change Object - PELCP01

Network name: USIBMPO

| CPC name:  PELCPO1
— Hardware Management Console Setfings for this CPC

[¥|Enable for time synchronization
YIAct as a call-home server

[¥IReport loss of communication

— Product Information
Machine serial: 00002003A236

CPC senal: 00002003A236
CPC location: A25B

| save | | Cancel | | Help |

Figure 3-32 Pre z13 Add or Change Object

%% Add or Change Object - SCZP501

Network name: USIBMSC

System name: SCZP501
- Hardware ﬂ,-fanagemenr Consale SEFI'."."TQS for this S}-‘Sf&"."ﬁ 7

WIAct as a call-home server
¥IReport loss of communication

— Product Information

Machine serial: 00002008DABT
System serial:  00002008DABT
System location: ASYS

| OK || cancel | | Heip |

Figure 3-33 z13 Add or Change Object

The Selected CPCs option as a time source selection was moved to the Customize Console
Date/Time task (see Figure 3-34 on page 81).

Note: If NTP is used by the HMC, this enhancement is not relevant.
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| Date and Time

Battery Operated Hardware Management Console Clock
Date: *November 5, 2014 Time'+|1:59:18 PM
Time zone’ \merica/New_York E

Time Source
@ Network Time Protocol (NTP) ...

) Selected CPCs ...
) None

Details for Network Time Protocol (NTP)

NTP Servers i _ _
g w2 @ Select Action -— -
fSeie{:t Server Stratum | Source | Status Authentication
| [ D.us.pool.ntp.org 2 198.60.22 240 Success none
[ 1.uspoolntporg 2 10.84 87 146  Success none
| [ 2.us.poolntp.org 2 204954119  Success none g
[ 3.us.poolntporg 2 209.51.161.238 Success none

| Total: 4 Filtered: 4 Selected: 0
|= Enable as time server |
IAutomatically contact IBM Hardware Support if the time source cannot be reached

Refresh

OK | cancel | Help |

Figure 3-34 Customize Console Date and Time

Redesigned: Customized Console Date and Time panel
The panel was redesigned; the following items were added:

» Clear selection of HMC time source
» Manual setting of date and time only when Time Source is set to None.
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Date and Time

Battery Operated Hardware Management Console Clock
Date: +November 5, 2014 Time:+|2-14:38 PM

Time zone: |America/New York 5

Time Source
@ Network Time Protocol (NTP) ..
©) Selected CPCs .
@ None

Refresh

oK | | cancel | | Help |

Figure 3-35 Customized Console Date and Time Panel

Added: Configuration support for time retrieval from selected CPCs
Additional
checks added to promote homogenous time sources when using multiple CPCs as time
ng Network

One location for configuration and checking all CPCs used as a time source.

sources (same STP CTN). A warning is issued if the same Coordinated Timi
(CTN) sources are not selected.

CPC selected for Add or Remove Object Definition task

A panel displayed to allow adding or removing of selected CPCs as a time source if HMC is

not configured for NTP (see Figure 3-36).

Date and Time

Battery Operated Hardware Management Console Clock
Date: *November 5, 2014 Time:x[2:14:38 PM
Time zone: |zmerica/New_York |

Time Source

) Network Time Protocol (NTP) ...
I @ Selected CPCs .

Refresh

OK | Cancel | Help |

) None
Details for SelectedCRGs - - - oo b o e
{ Coordinated Timing
ESelect Name Network 1D Status
[l SCZP501 ITSOSTPS Service required

[JAutomatically contact IBM Hardware Support if the time source cannot be reached

Figure 3-36 STP CPC Time Source selection panel
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A confirmation panel opens when a CPC time source is added or removed (Figure 3-37).

HMCDAILYD2: Add Object Definition - Mozilla Firefox: IBM Edition =)
ﬁ bittps //9.60.15.68/hnc/wdl/T2b9 | -
T — — = T o :
i
‘ ‘0 Obiject Definition Panel - R32 m | |

You added one or more defined CPCs to this HMC. If you want the
defined CPC to be defined as a time source to this HMC or review
the list of current time sources, open the Customize Date/Time T

| oK | _ Launch customize Date/Time | B itps /98015 84 e W TeS

‘ 0 Remove Object Confirmation - R32 (5]
C onfi rm or You removed one or more CPCs that were defined as time sources
. for the HMC_ Click Launch Customize Date/Time to review the list of
launch again. CPC time sources.
ACT20120

Figure 3-37 Confirming Object addition or removal

NTP thresholds

NTP threshold capability function was added with zEC12. You can use this function to specify
threshold settings to suppress generation of hardware and operating system messages
related to changes in the NTP server stratum level or source ID. Operating system messages
are only generated if the operating system supports posting of messages to notify clients of
STP-related hardware messages.
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To configure the NTP thresholds, complete the following steps:
1. In System (Sysplex) Time task, click the ETS Configuration tab (Figure 3-38) and click

NTP Thresholds.

[, System (Sysplex) Time for SCZP501
Timing Netwoaork STP 5TP ETS

MNetwork | Configuration | Configuration || Status | Configuration

~ Note

This CPC has the role of Current Time Server for an STP-only CTN. If you plan to
attach to an ETS device, an ETS configuration is required. Changes made to the
ETS configuration have an immediate effect on the time source for the CTN.

~ External Time Source (ETS)
@ None
@ Use NTP
@ Use NTP with pulse per second (PPS)

- NTP Time Server Information

Select Configured|NTP Time Server | Stratum Source  Status |
| @ @ [0.12672 3 209.118.204.201 Success |
M [0.126.73 2 64.246.132.14  Success |

Apply | | Query | NTP Threshoids... |

Refresh | | Close | | Help |

Figure 3-38 ETS configuration

2. Inthe NTP Thresholds window (Figure 3-39), you can change the following variables:

— Stratum level threshold: Indicates the NTP server stratum level that must be reached
before the system generates a hardware and operating system message. The
threshold can be set as low as 2 and as high as 15.

— Source ID time threshold: Indicates the amount of time that must pass before a
change in the source ID generates a hardware and operating system message. The
messages are issued if the source ID does not return to the original value within the
specific time period. The threshold can be set as low as 0 and as high as 24 hours, in
increments of one half hour.

G@D NTP Thresholds - SCZP501
- NTP Threshold Settings

Stratum level threshold: |4 ' j

Source D fime threshold:;N'a'd'é;'ay'"' —

OK | | Reset | cancel | Help |

Figure 3-39 NTP Thresholds

The HMC can still be used to connect a network time protocol (NTP) server to maintain time
accuracy for the connected CPCs. Details about the setup of the STP are in Chapter 9,
“Server Time Protocol (STP)” on page 511.
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3.2.10 Connectivity for the HMC and the SE without ensemble enabled

Network connectivity options are available for the HMC and SE when the z13 is not part of an
ensemble.

Hardware connectivity

The HMC has two Ethernet adapters, which can be configured to connect to two different
Ethernet LANSs. It is no longer possible to order Ethernet switches that are required by the
HMCs to connect to the z13. You must provide new or existing Ethernet switches.

The Ethernet switch/hub generally has these characteristics:

» 16 auto-negotiation ports

» 10/100/1000 Mbps data rate
» Full or half duplex operation
» Auto-MDIX on all ports

» Port Status LEDs

The SEs on the z13 are connected to the System Control Hub (SCH). The HMC to SCH
communication is possible only through an Ethernet switch. Other z Systems and the HMCs
can also be connected to the switch. To provide redundancy for the HMCs, use two switches.

Note: On zEnterprise CPCs (zEC12, z196), the SEs were connected to a Bulk Power
Head (BPH).

Only the switch (and not the HMC directly) can be connected to the SCH ports JO1 and J02
for the client network 1 and 2. The SE is always connected to SCH port JO5.

Figure 3-40 shows the connectivity between the HMC and the SE.

2 x Support Elements

System Control Hub 1
Ethernet Switch Ethernet Switch

(Customer supplied) (Customer supplied)
[ I I I ] I I I ] [ T T T ][ T T T ]
[ I I I ] I I I

System Control Hub|2

I I ] [ I I I ]

Various methods are available for setting up the network. You must plan and conceive the
HMC and SE connectivity. Select the method based on your environment’s connectivity and
security requirements.

Figure 3-40 HMC to SE connectivity

Chapter 3. Configuration planning 85



86

Plan the HMC and SE network connectivity carefully to allow for current and future use. Many
z Systems capabilities benefit from the various network connectivity options available. For
example, the following functions are available to the HMC that depend on the HMC
connectivity:

» LDAP support that can be used for HMC user authentication

» NTP client/server support

» RSF through broadband

» The HMC remote web browser

» Enablement of the SNMP and CIM APIs to support automation or management
applications such as IBM System Director AEM

These examples are shown in Figure 3-41.

- R

l:lTP rvers LDAP Corporate IBM Systems Director
intranet ! :
server network Active Energy Manager Internet NTP servers
ﬁ* HMC remote E E ﬁ

HMC

Ethernet

web browser /

switch
Internet
§- N
HMC IBM Remote
Do not connect the server Support
Support Element directly to Facility (RSF)
the network

Figure 3-41 The HMC and SE: HMC and SE Connection without ensemble

For more information, see the following publications:

» Hardware Management Console Operations Guide (V2.12.0), SC28-6919
» Installation Manual - Physical Planning 2827, GC28-6914

TCP/IP settings on the HMC and SE

The HMC and SE can communicate by using IPv4, IPv6, or both. Assigning a static IP
address to an SE is unnecessary if the SE has to communicate with only the HMCs on the
same subnet.

To configure the HMC and SE IP settings, use the Customize Network Settings task to
configure LAN adapter, name services, and routing (Figure 3-42 on page 87).

Note: By default, these tasks are available only to the ACSADMIN and SERVICE users.
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gf Customize Network Settings

: . LAMN Marme ;
Identification | Adapters || Services | Routing

- LAN Adapters

Ethernet eth0 SC:F3.FCF
Ethernet eth1 00:1( 8

TADBF (192.168.4.220)

Details...

OK |  Cancel | Help |

Figure 3-42 Customize Network Settings on the HMC

To configure the IP addresses, open the LAN Adapters tab, and click Details for each LAN
adapter.
The HMC can have the following IP configurations:
» Statically assigned IPv4 or statically assigned IPv6 addresses.
» DHCP assigned IPv4 or DHCP assigned IPv6 addresses.
» Autoconfigured IPv6:
— Link-local is assigned to every network interface.

— Router-advertised, which is broadcast from the router, can be combined with a media
access control (MAC) address to create a unique address.

— Privacy extensions can be enabled for these addresses as a way to avoid using MAC
address as part of address to ensure uniqueness.
An SE can have the following IP addresses:
» Statically assigned IPv4 or statically assigned IPv6.
» Autoconfigured IPv6 as link-local or router-advertised.

SE IP configuration cannot be dynamically assigned through DHCP to ensure repeatable
address assignments. Privacy extensions are not used.
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The HMC uses IPv4 and IPv6 multicasting to automatically discover SEs. The HMC Network
Diagnostic Information task (Figure 3-43) can identify the IP addresses (IPv4 and IPv6)
being used by the HMC to communicate to the CPC SEs.

ﬁl Network Diagnostic Information
Ethernet IP Mative

Ping || Interfaces | Settings || Address | Routes | ARP | Sockets | TCP || Tables | UDP | Connections

ethi Link encap:Ethernet HiWaddr S5C:F3:FC:F1l:a9:BF A

inet addr:192.1658.4.220 Beoast:192.168.4.255 Mask:255.255.255.0
inetf addr: fe80::5ef3:feff:fefl:a%f/64 Scope:Link
UP BROADCAST RUMMNING MULTICAST MTU:1500 Metric:1
RE packets:816729 errors:0 dropped:0 overruns:0 frame:0
TX packets:81000Z errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txcgueuslen: 1000
R bytes:635842614 (606.3 MiB) TX bytes:646611216 (616.6 MiB)
Interrupt:19 Memory:939530000-939=a0000

ethl Link encap:Ethernet HiWaddr 00:10:15:C6:ED: 05
inet addr:9.12.6.83 Bosst:9.12.7.255 Mask:255.255.252.0
inetf addr: fed80::210:18ff:fech:ed08/64 Scope:Link
UP BROADCAST RUMNING MULTICAST MTU:1500 Metric:1
RX packets:554519 errors:0 dropped:0 overruns:0 frame:0
TX packets:3435Z6 errors:0 dropped:0 overruns:0 carrier:0
collisions:0 txcgueueslen: 1000
RE bytes:451190698 (430.2 MiB) TX bytes:1447125831 (135.0 MiB)
Interrupt:18 Memory:S0000000-90012800

1n Link enoan:Tocal Laonhark

Fefresh

Cancel Help

Figure 3-43 Network Diagnostic Information

IPv6 address on the HMC and SE
The HMC and SE can use IPv6 link-local addresses to communicate with each other.

IPv6 link-local addresses have the following characteristics:

» Every IPv6 network interface is assigned a link-local IP address.

» Alink-local address is for use on a single link (subnet) and is never routed.

» Two IPv6-capable hosts on a subnet can communicate by using link-local addresses,
without having any other IP addresses (v4) assigned.

IPv6 addresses are easily identified. A fully qualified IPV6 address has 16 bytes, written as

eight 16-bit hexadecimal blocks separated by colons (:), as shown in this example:

2001:0db8:0000:0000:0202:b3ff:fele:8329

Because many IPv6 addresses are not fully qualified, shorthand notation can be used.

Leading zeros can be omitted, and a series of consecutive zeros can be replaced with a
double colon (::). The address in the previous example can also be written as follows:

2001:db8::202:b3ff:fele:8329
For remote operations that use a web browser, if an IPv6 address is assigned to the HMC,

navigate to it by specifying that address. The address must be enclosed in square brackets in
the browser’s address field:

https://[fdab:1b89:fc07:1:201:6cff:fe72:ba7c]

Using link-local addresses must be supported by your browser.
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Network security

Network security is another important concern. The HMC must be attached to a network so
that it can manage the z Systems resources associated with it. In some cases, for the HMCs
located close to the z Systems servers it is managing, this network is a private network that is
fully contained on a single raised floor. However, when a client has multiple data centers or
attaches the HMC to a corporate intranet to allow for remote access, network security is of
utmost importance.

Because the HMC can be a multi-homed system (that is, it has multiple network interfaces), it
can be connected to a private network that contains the z Systems resources and the
corporate intranet at the same time. This is a common client configuration because it provides
a level of physical separation for the z Systems resources, while simultaneously allowing for
the use of advanced HMC capabilities. These capabilities include remote access and Internet
connectivity for remote support.

The HMC Licensed Internal Code includes a full-function firewall that controls network access
to the HMC. By default, the HMC allows virtually no inbound network traffic. As different
features of the HMC are enabled, such as remote access and SNMP-based automation,
more inbound network traffic is allowed. Table 3-5 lists the various TCP/IP ports that the HMC
uses for inbound network traffic.

Table 3-5 TCP/IP port uses for inbound network

TCP/IP source port Use

ICMP Type 8 Ping to and from the HMC and the z Systems resources the HMIC manages.
tcp 58787 Automatic discovery of z Systems servers.

tcp 4455 Automatic discovery of Director/Timer console.

udp 9900 HMC-to-HMC automatic discovery.

tcp 55555 SSL-encrypted communications to and from z Systems servers. The

internal firewall allows only inbound traffic from z Systems servers that are
defined to the HMC.

tcp 9920 HMC-to-HMC communications.

tcp 443 Remote user access to the HMC. Inbound traffic for this port is allowed only
if remote access is enabled for the HMC.

tcp 9950-9954 Proxy Single Object Operations sessions for a z Systems server.

tcp 9960 Remote user applet-based tasks. Inbound traffic for this port is allowed only
if remote access is enabled for the HMC.

tcp 21 Inbound FTP requests. This port is enabled only when an IBM Electronic
Service Agent™ or the Enable FTP Access to Hardware Management
Console Mass Storage Media task is in use. FTP is an unencrypted
protocol so, for maximum security, do not perform these tasks on the HMC.

udp/tcp 161 SNMP automation. Inbound traffic for these ports is allowed only when
SNMP automation is enabled.

tcp 5988 tcp 5989 CIM automation. Inbound traffic for these ports is allowed only when CIM
automation is enabled.

tcp 6794 Web services SSL encrypted automation traffic. Inbound traffic for this port
is allowed only when Web Services automation is enabled.
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Outbound security

The HMC also initiates requests to the z Systems resources that it is managing and to the
other HMCs. Table 3-6 lists the types of outbound network traffic that the HMC initiates.

Table 3-6 . TCP/IP port uses for outbound network

TCP/IP destination Use

port

ICMP Type 8 Ping to and from the HMC and the z Systems resources the HMC manages.

udp 9900 HMC-to-HMC automatic discovery.

tcp/udp 58787 Automatic discovery and establishment of communications with z Systems
servers.

tcp 55555 SSL-encrypted communications to and from z Systems servers. The internal
firewall allows only inbound traffic from the z Systems servers that are
defined to the HMC.

tcp 9920 HMC-to-HMC communications.

tcp 443 Single Object Operations to a z Systems server console.

tcp 9960 Proxy remote user applet-based tasks during a Single Object Operations
session for a z Systems server console.

tcp 25345 Single Object Operations session to an older z Systems server console.

tcp 4455 Communicating with Director/Timer consoles the HMC manages.

udp 161 Communicating with an IBM Fiber Saver that the HMC manages.

tcp 25 Send email events to an SMTP server for delivery by using the Monitor
System Events task, when the HMC is configured. This can be a port other
than 25, but 25 is the default SMTP port that most SMTP servers use.

Browser-based security

Because access to the HMC is provided over an HTML-based user interface, current
browser-based encryption mechanisms are employed for enhanced security. All remote
browser access to the HMC must use SSL encryption. Only the local user interface can use
non-encrypted access because that is inherently a secure environment. With SSL encryption
required for all remote access to the HMC, a certificate is required to provide the keys that are
used for this encryption. By default, the HMC provides a self-signed certificate that allows this
encryption to occur.

For more information about HMC security, see the “IBM System z HMC Security” topic,
available at the IBM Resource Link® website:
https://www-304.1ibm.com/servers/resourcelink/1ib03011.nsf/pages/zHmcSecurity/$file
/zHMCSecurity.pdf

For more information about access and security on the HMC, see Hardware Management
Console Operations Guide (V2.12.0), SC28-6919.

2 To access the IBM Resource Link, registration is required.
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3.2.11 Connectivity for the HMC and the SE with ensemble enabled

An ensemble is a platform systems management domain that consists of up to eight z13 or
zEnterprise nodes. A node can be a z13, zEnterprise CPC or a zBX. The ensemble provides
an integrated way to manage virtual server resources and the workloads that can be
deployed on those resources. The z13 is a workload optimized technology system that
delivers a multi-platform, integrated hardware system. This system spans z Systems, IBM

System p®, and IBM System x blade server technologies.

Management of the ensemble is provided by the IBM zEnterprise Unified Resource Manager.

When you set up an ensemble, start with a pair of HMICs and assign an ensemble identity. For
more information, see Chapter 12, “Preparing IBM z13 for zBX Model 004” on page 595.

Primary and alternate HMC

If a CPC is part of an ensemble, the CPC Details task on the SE and the HMC reflect this
situation in the ensemble name. Two HMCs are required within the ensemble for high
availability ensemble management. The HMC that creates an ensemble (that is. the Create
Ensemble wizard) becomes the primary HMC. An alternate HMC is then selected and paired

with the primary HMC.

Unified Resource Manager actions for the ensemble are conducted from a single, primary
HMC. All other HMCs connected to the ensemble are able to run system management tasks
(but not ensemble management tasks) for any CPC within the ensemble. The primary HMC
can also be used to run system management tasks on CPCs that are not part of the

ensemble.

The ensemble-specific managed objects include these items:

Ensemble
Members

Blades
BladeCenters
Hypervisors
Storage resources
Virtual servers
Workloads

vVVyVYyVYVYYVYYvYYyY

Other HMC

When another HMC accesses an ensemble node’s CPC, the HMC can do the same tasks as
if the CPC were not a part of an ensemble. Some tasks have been extended so you can
configure certain ensemble-specific properties such as setting the virtual network associated
with OSAs for an LPAR. Showing ensemble-related data in certain tasks is allowed.
Generally, if the data affects the operation of the ensemble, the data is read-only on another

HMC. The following tasks can show ensemble-related data on another HMC:

» Scheduled operations: Displays ensemble introduced scheduled operations, but you can

view only these scheduled operations.

» User role: Shows ensemble tasks, and you can modify and delete those roles.

» Event monitoring: Displays ensemble-related events, but you cannot change or delete the

event.
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HMC considerations when used to manage an ensemble

Consider the following information for using Unified Resource Manager to manage an
ensemble:

>

All HMCs at the supported code level are eligible to create an ensemble. Only HMCs with
Feature Code 0094 and Feature Code 0092 are capable of being the primary or alternate
HMCs for a z13 server.

Note: Older HMCs, FC 0091 and FC 0092, can be upgraded to control a z13.

A single HMC pair manages the ensemble: primary HMC and alternate HMC. The primary
and the alternate HMC must be the same machine type/feature code.

Only one primary HMC manages an ensemble which can consist of a maximum of eight
CPCs.

The HMC that ran the Create Ensemble wizard becomes the primary HMC. An alternate
HMC is elected and paired with the primary.

“Primary Hardware Management Console (Version 2.13.0 or later)” and “Alternate
Hardware Management Console (Version 2.13.0 or later)” are displayed on the HMC
banner. When the ensemble is deleted, the titles resort to the default.

A primary HMC is the only HMC that can run ensemble-related management tasks such
as create virtual server, manage virtual networks, and create workload.

A zEnterprise ensemble can have a maximum of eight nodes and is managed by one
primary HMC and its alternate. A node can be a z13 CPC, zEnterprise CPC or an IBM z
BladeCenter Extension (zBX Model 004).

Any HMC can manage up to 100 CPCs. The primary HMC can run all non-ensemble HMC
functions on CPCs that are not members of the ensembile.

The primary and alternate HMCs must be on the same LAN segment.

The alternate role of the HMC is to mirror ensemble configuration and policy information
from the primary HMC.

When failover happens, the alternate HMC becomes the primary HMC. This behavior is
the same as the current primary and alternate Support Elements.

Requirements of z13 for participation in an ensemble
The requirements are as follows:

>

>

Ensemble and quality of service (QoS) features:

— Ensemble Feature, FC 0025, is always required for ensemble participation.
— Choose a QoS selection: either FC 0019-Manage level or FC 0020-Automate level.

Note: All nodes in the same ensemble must have the same QoS feature level.

Intranode management network (INMN) connectivity is always required. Two
OSA-Express 1000BASE-T features are needed to support the two required OSM
CHPIDs. (OSA-Express5S FC 0417 or OSA-Express4S FC 0408: Carry Forward only).
Two TYPE=OSM CHPIDs must be defined for each of the above and are cabled to the z13
internal System Control Hub.

If one or more optional zBX nodes are to be communicated with, an intraensemble data
network (IEDN) connectivity is required. One or more pairs of OSA-Express 10GbE
features are required for the data traffic. (OSA-Express5S 10 GbE LR FC 0415 or
OSA-Express4S 10 GbE LR FC 0406, OSA-Express5S 10 GbE SR FC 0416 or
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OSA-Express4S 10 GbE SR FC 0407). Two TYPE=0SX CHPIDs must be defined for
each of the above pairs and are cabled to a common customer network.

Note: Be sure that SFP optics features ordered for zBX match (SR versus LR) and are
cabled to the matching optics in the IEDN TOR switches in zBX.

» Hardware for both ensemble primary and alternate HMCs must be identical. Two HMC
FCs 0091 or 0092 (deskside) or 0094 (rack mount) and both HMCs must be at Driver
Level 22.

Note: At Driver Level 22, the Ensemble HMCs also support nodes including zEC12,
zBC12, 2196 and z114 with or without managed zBX Model 3 or Model 2.

HMC availability

The HMC is attached to the same subnet as the server’s SE. This LAN is referred to as the
Customer Managed Management Network. The HMC communicates with each CPC and zBX
throughout the network.

If the z13 node is defined as a member of an ensemble, the primary HMC is the authoritative
controlling component for Unified Resource Manager configuration and policies. The scope of
control spans all of the managed CPCs/SEs in the ensemble. The managing HMC has an
active role in ongoing system monitoring and adjustment. This role requires that the HMC is
configured in an primary/alternate configuration and cannot be disconnected from the
managed ensemble members.

Failover: The primary HMC and its alternate must be connected to the same LAN
segment. This configuration allows the alternate HMC to take over the IP address of the
primary HMC during failover processing.

Considerations for multiple HMCs

Clients often deployed multiple HMC instances to manage an overlapping collection of
systems. Until the emergence of ensembiles, all of the HMCs were peer consoles to the
managed systems. In this configuration, all management actions are possible to any of the
reachable systems while logged in to a session on any of the HMCs (subject to access
control). With the Unified Resource Manager, this paradigm has changed. One ensemble is
managed by one primary and alternate HMC pair. Multiple ensembles require an equal
number of multiple primary and alternate HMC pairs to manage them. If a z13 or zEnterprise
System node is added to an ensemble, management actions that target that system can be
done only from the managing (primary) HMC for that ensemble.

The HMC browser session to a primary HMC

A remote HMC browser session to the primary HMC that is managing an ensemble allows a
user who is logged on to another HMC or a workstation to perform ensemble-related actions.
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3.3 Channel considerations

With the introduction of PCle-O SR coupling links for the z13 server, new definitions and rules
were introduced. The planning necessary to implement them is covered in 3.3.6, “Integrated
Coupling Adapter (PCle-O SR) Adapter” on page 103.

Certain types of channels are no longer supported on the z13. Some feature codes can be
carried over to the z13 but are no longer orderable features. If you have critical devices on a
channel type that is no longer supported, make alternative arrangements for connectivity
before you upgrade to the z13 server.

This section introduces the connectivity options available on a z13 server. Table 3-7 lists the
channel types and definitions that are supported on a z13. Details about system-relevant
rules for z13 are described in the sections that follow.

Table 3-7 Supported channel types and definitions

Channel type CHPID definition MIF2-shared Spanned
FICON Express16S | FC and FCP Yes Yes
FICON Express8SP | FC and FCP Yes Yes
FICON Express8© FC and FCP Yes Yes
OSA Express5SP OSD, OSE, OSC, OSN, | Yes Yes
OSM, and OSX
OSA Express4S° OSD, OSE, OSC, OSN, | Yes Yes
OSM, and OSX
PSIFB CiB Yes Yes
ICA (PCle-O SR) CS5 Yes Yes
IC (Internal CHPID) | ICP Yes Yes
HiperSockets IQD Yes Yes
(Internal CHPID)

a. multiple image facility (MIF)
b. This feature is available for new build or carry-forward.
c. This feature is carry-forward only.

3.3.1 Parallel channels

The z13 server does not support the direct attachment of parallel channels. Use a converter
that converts ESCON connections to a parallel protocol enables devices with a parallel
attachment.

Installing an FICON to ESCON converter allows you to attach an ESCON to Parallel channel
converter which enables devices with a parallel attachment to be used (Figure 3-44 on
page 95).
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Figure 3-44 FICON to ESCON and ESCON to Parallel converter

3.3.2 ESCON channels and FICON bridge channels

z13 does not support ESCON Channels (CHPID CNC, CTC, CVC, CBY) and FICON bridge
channels (CHPID FCV). If you have devices that need ESCON channels, use a FICON to
ESCON converter. See Figure 3-44.

The PRIZM Protocol Converter Appliance from Optica Technologies Inc.® provides a FICON
to ESCON conversion function that was qualified for z Systems. Qualification letters are at the
I/O Connectivity website (under the Products tab in the FICON/FCP connectivity section):

http://www-03.1ibm.com/systems/z/hardware/connectivity/products/index.html

For information about the PRIZM Protocol Converter Appliance, see Optica Technologies:
http://www.opticatech.com/

Attention: IBM cannot confirm the accuracy of compatibility, performance, or any other
claims by vendors for products that have not been qualified for z Systems. Address
questions about these capabilities and device support to the suppliers of those products.

IBM Facilities Cabling Services - ESCON to FICON migration services can help take
advantage of high-speed FICON to support an upgraded IBM z Systems environment. Also,
you can keep using ESCON-attached devices to reduce migration costs. For more
information, see this web page:

http://www-935.1ibm.com/services/us/index.wss/offering/its/c337386u66547p02
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3.3.3 FICON channels

96

FICON Express16S and Express8S provides connectivity to storage devices by using Fibre
Connection (FICON) or Fibre Channel Protocol (FCP). FICON Express16S supports auto
negotiation of link data rate and supports 4 Gbps, 8 Gbps, and 16 Gbps link data rates.
FICON Express8S supports auto negotiation of link data rate, and supports 2-Gbps, 4-Gbps
and 8-Gbps link data rates. FICON Express16S and FICON Express8S support System z
High Performance FICON (zHPF). zHPF is an extension to the FICON architecture that
provides performance improvement for single-track and multi-track operations.

Note: FICON Express16S features do not support a data rate of 2 Gbps. FICON
Express8S features support 2 Gbps connectivity.

Previous servers had a 64 KB data transfer limit (that is, 16 x 4 KB) for a zHPF multi-track
operation. From z196, the limit on the amount of data that can be transferred in a single
operation was increased to 256 tracks. This new limit allows the channel to use the bandwidth
of FICON Express16S and FICON Express8S channels when configured as CHPID type FC.
The attached CU must support zHPF to use this enhancement.

A z13 server allows FICON channels to be defined in two ways:
» FICON native mode (FC)

This type of channel allows for connectivity to control units that have native FICON
interfaces. This can be done by point-to-point (direct connection), switched point-to-point
(through a Fibre Channel Director), or cascaded FICON Directors (through two Fibre
Channel Directors). FC channels can be defined as dedicated, MIF-shared, and spanned.
See Figure 3-45 on page 97).
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Figure 3-45 Supported FICON topologies

FC Link

» Fibre Channel Protocol mode (FCP)

This channel type allows for access to FCP devices over a single or multiple Fibre
Channel switches to FCP devices. It also allows access over a single or multiple Fibre
Channel switches to a Fibre Channel-to-SCSI bridge.

The FICON Express16S and the FICON Express8S provide support for Fibre Channel
and SCSiI interfaces in Linux environments. FCP channels can be defined as dedicated,

MIF-shared, and spanned. See Figure 3-46 on page 98.
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Figure 3-46 FCP connectivity topologies

3.3.4 Open System Adapter (OSA)

98

The z13 supports the OSA Express5S and OSA-Express4S features-carry forward.

The following OSA features can be ordered on a z13 server:

» OSA-Express5S 10GbE LR/SR
» OSA-Express5S GbE LX/SX
» OSA-Express5S 1000BASE-T

The following OSA features can be carried forward on an upgrade to z13:

» OSA-Express5S
» OSA-Express4S

The following features are nof supported on a z13 server:

» OSA- Express3 GbE LX/SX
» OSA- Express3 1000BASE-T
» OSA- Express3 10 GbE LR/SR

A typical OSA network is shown in Figure 3-47 on page 99, which shows all the current
supported OSA connectivity across z Systems servers.
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Figure 3-47 OSA supported connectivity

The OSA-Express5S 1000BASE-T Ethernet feature and the OSA-Express4S 1000BASE-T
Ethernet feature can also be used for the OSA-Express Integrated Console Controller
(OSA-ICC). The OSA-ICC provides a system console function when there is an IPL and
operating systems support for multiple logical partitions. The OSA-ICC can be used as a
replacement for any other console controller. The OSA-ICC is a standard feature on the
1000BASE-T Ethernet feature. To use it, code the channel type as OSC in the HCD.

The OSA-Express5S GbE, OSA-Express4S GbE and 1000BASE-T Ethernet features can
provide direct (LPAR-to-LPAR) connectivity to the Communication Controller for Linux (CCL)
on z196 and newer servers. They use the new Open Systems Adapter for Network Control
Program (OSN) CHPID type. When the channel is defined as OSN (OSA-NCP), it can be
used to replace IBM 3745 control units that run NCP. As with OSA-ICC, OSA-NCP is a
standard feature. To use this feature for OSA-NCP, you must use a Linux logical partition that
runs the appropriate application.

Channel type OSM, OSA for Unified Resource Manager requires an OSA-Express5S
1000BASE-T or an OSA-Express4S 1000BASE-T feature. Channel type OSM is used to build
an INMN. The INMN provides control and management functions on a zBX and an z13 server
to build a managed ensemble. It also provides a communication path for an HMC within an
ensemble. For more information about managed ensembles, see 12.2.2, “Intranode
management network (INMN)” on page 604.

Two ports on two different OSA-Express5S 1000BASE-T or OSA-Express4S 1000BASE-T
adapters are used for redundancy. Only Port 0 on an OSA-Express5S 1000BASE-T or an

OSA-Express4S 1000BASE-T card can be defined as channel type OSM. A copper CAT6

Ethernet cable is used to connect to the internal network in the z13 server.

Figure 3-48 on page 100 shows the port assignment of an OSA-Express5S 1000BASE-T
adapter and the occupied ports if an OSM channel type is defined.
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Figure 3-48 OSA-Express5S 1000BASE-T port assignment

For redundancy, two OSM CHPIDs are defined on two different OSA-Express5S
1000BASE-T or OSA-Express4S 1000BASE-T adapters. For each OSM CHPID, both ports
(0 and 1) for the CHPID are used. However only port 0 on each adapter and CHPID is used to
connect to the network.

To build a managed ensemble, an extra channel type OSX must be defined on an
OSA-Express5S 10 GbE or OSA-Express4S 10 GbE feature-carry forward. The OSX channel
type is used to build an IEDN. The IEDN allows communication and data sharing between
z/0OS images and provides a communication path to a zBX. For redundancy, two
OSA-Express5S 10 GbE or OSA-Express4S 10 GbE carry-forward features are required.
The OSX channel type connects to the Top of Rack (TOR) switch in a zBX.
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Figure 3-49 shows the port assignment of an OSA-Express5S 10 GbE adapter and the
occupied ports if an OSX channel type is defined.

OSA Express5S 10 GbE
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Figure 3-49 OSA-Express5S 10 GbE port assignment

For redundancy, two OSX CHPIDs are defined on two different OSA-Express5S 10 GbE or
OSA-Express4S 10 GbE adapters. For each OSX CHPID, one port for the CHPID is occupied
and used to connect to the zBX. For more information, see 12.2.3, “Intraensemble data
network (IEDN)” on page 609.

3.3.5 HiperSockets

HiperSockets provide the fastest TCP/IP communications between z/OS, z/VM, z/VSE, and
Linux logical partitions within an z13. HiperSockets provide internal “virtual” local area
networks that act like IP networks inside a z13 server. This effect is achieved by using the
Licensed Internal Code (LIC) and supporting device drivers on the operating systems.
HiperSockets establishes a network with higher availability, security, simplicity, performance,
and cost effectiveness than can be achieved by using an external IP network.

The HiperSockets function is based on the OSA-Express queued direct input/output (QDIO)
protocol and hence HiperSockets is called internal QDIO (iQDIO). The LIC emulates the link
control layer of an OSA-Express QDIO interface, and uses no physical cabling or external
networking connections. Data access is performed at memory speeds, bypassing external
network delays and provides users high-speed logical LANs with minimal system and network
overhead.

HiperSockets can be defined as MIF-shared in a CSS and as spanned channels across
multiple CSSs. A HiperSockets CHPID can be seen as an “internal LAN” to the server. The
level of sharing is determined by the logical partitions you want to grant access to that LAN.
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HiperSockets is supported by the following operating systems:

»

»
»
»

All in-service z/OS releases
All in-service z/VM releases
All in service z/VSE releases
Linux on z Systems

On a z13, HiperSockets supports the following functions:

>

HiperSockets Broadcast

Supported across HiperSockets on Internet Protocol Version 4 (IPv4) for applications.
Applications that use the broadcast function can propagate the broadcast frames to all
TCP/IP applications that are using HiperSockets. This support is applicable in Linux, z/OS,
and z/VM environments.

VLAN support

Virtual local area networks (VLANS) are supported by Linux on z Systems and z/OS V1R8
or later for HiperSockets. VLANs can reduce overhead by allowing networks to be
organized by traffic patterns rather than physical location. This enhancement allows traffic
flow on a VLAN connection both over HiperSockets and between HiperSockets and
OSA-Express Ethernet features.

IPv6 support on HiperSockets
HiperSockets Network Concentrator

Traffic between HiperSockets and OSA-Express can be transparently bridged by using the
HiperSockets Network Concentrator. This configuration eliminates intervening network
routing overhead resulting in increasing performance and a simplified the network
configuration. This improvement is achieved by configuring a connector Linux system that
has HiperSockets and OSA-Express connections defined to it.

HiperSockets Layer 2 support

HiperSockets supports two transport modes on the z13 Layer 2 (Link Layer) and Layer 3
(Network and IP Layer)

As with Layer 3 functions, HiperSockets Layer 2 devices can be configured as primary or
secondary connectors or multicast routers. These configurations enable high performance
and highly available Link Layer switches between the HiperSockets network and an
external Ethernet.

HiperSockets multiple write facility

HiperSockets performance has been increased by allowing streaming of bulk data over a
HiperSockets link between logical partitions. Multiple writes with fewer I/O interrupts
reduces processor usage of both the sending and receiving logical partitions and is
supported in z/OS.

HiperSockets Completion Queue

The HiperSockets Completion Queue function is designed to allow HiperSockets to
transfer data synchronously if possible, and asynchronously if necessary. This function
combines ultra-low latency with more tolerance for traffic peaks. With the asynchronous
support, during high volume situations, data can be temporarily held until the receiver has
buffers available in its inbound queue. This function provides end-to-end performance
improvement for LPAR to LPAR communication.

HiperSockets Virtual Switch Bridge Support

The z/VM virtual switch is enhanced to transparently bridge a guest virtual machine
network connection on a HiperSockets LAN segment. z/VM 6.2, TCP/IP, and Performance
Toolkit APARs are required for this support. This bridge allows a single HiperSockets guest
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virtual machine network connection to also directly communicate with the following
devices:

— Other guest virtual machines on the virtual switch
— External network hosts through the virtual switch OSA UPLINK port

» HiperSockets integration with the IEDN

The z13 and the zEnterprise systems provide the capability to integrate HiperSockets
connectivity to the IEDN. This configuration extends the reach of the HiperSockets
network outside the CPC to the entire ensemble and is displayed as a single Layer 2.
Because HiperSockets and IEDN are both internal z Systems networks, the combination
allows z Systems virtual servers to use the optimal path for communications.

» zIIP-Assisted HiperSockets for large messages

In z/OS, HiperSockets has been enhanced for zIIP exploitation. Specifically, the z/OS
Communications Server allows the HiperSockets Multiple Write Facility processing for
large outbound messages that originate from z/OS to be run on a zIIP.

z/0OS application workloads that are based on XML, HTTP, SOAP, Java, and traditional file
transfer can benefit from zIIP enablement by lowering general-purpose processor usage.

When the workload is eligible, the HiperSockets device driver layer processing (write
command) is redirected to a zIIP, which unblocks the sending application.

For more information about the technical details of each function, see IBM z Systems
Connectivity Handbook, SG24-5444.

3.3.6 Integrated Coupling Adapter (PCle-O SR) Adapter

The z13 servers now offers the benefit from the high speed and low latency that are offered
by Integrated Coupling Adapter (ICA) PCle-O SR technology. It provides improved reliability,
scalability, and performance which is important for both Parallel Sysplex and 1/0
interconnectivity.

Integrated Coupling Adapter (ICA) is a point-to-point interconnect architecture that was
developed to satisfy contemporary requirements for higher bandwidth and ability to scale with
increasing bandwidth demand. Integrated Coupling Adapter is a PCle-Gen3 fanout card in
the CPC drawer. It is preferred for short distance coupling z13 to a z13. It is not available on
older servers. There is no performance degradation compared to Coupling over InfiniBand
12X IFB3 protocol.

PCle-Gen3 fanout card details:

Short reach adapter, distance up to 150 m

Up to 32 ports maximum

IOCP Channel Type = CS5

Feature code 0172, 2 ports per adapter

Up to 4 CHPIDs per port, 8 per feature, 8 buffers (that is 8 subchannels) per CHPID

ICA requires new cabling for single MTP connector which differs from 12X InfiniBand split
transmit/receive connector

YyVyVYyVvYVvVYYy

Software requirements are z/OS V2.1, V1.13 or V1.12 with PTFs for APARs OA44440 and
OA44287

The advantage to using ICA connectivity is that it provides more ICA coupling fanouts per

CPC drawer when compared to 12X Coupling over InfiniBand on either z196, zEC12 or z13.
A single z13 CPC drawer supports up to 20 ICA links versus 16 12X on z196/zCE12, 8 12X
on z13. Utilizing ICA frees HCA slots for essential Coupling over InfiniBand during migration.
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For z13 to z13 connectivity using ICA in place of Coupling over InfiniBand might enable
clients to remain in the same CPC footprint as their z196 or zEC12 enterprises.

3.3.7 InfiniBand (PSIFB) Adapter

104

The z13 servers continue to benefit from the high speed and low latency that are offered by
InfiniBand technology. It provides improved reliability, scalability, and performance, which is
important for both Parallel Sysplex and I/O interconnectivity.

InfiniBand is a point-to-point interconnect architecture that was developed to satisfy
contemporary requirements for higher bandwidth and ability to scale with increasing
bandwidth demand. The InfiniBand specification defines the raw bandwidth of one lane
(referred to as 1x) connection at 2.5 Gbps. Two more lane widths are specified, referred
to as 4x° and 12x, as multipliers of the base link width.

Like Fibre Channel, PCI Express, Serial ATA, and many other contemporary interconnects,
InfiniBand is a point-to-point, bidirectional serial link. It is intended for the connection of
processors with high-speed peripheral devices, such as disks. InfiniBand supports various
signaling rates and, as with PCI Express, links can be bonded together for more bandwidth.

The serial connection’s signaling rate is 2.5 Gbps on one lane in each direction, per physical
connection. Currently, InfiniBand also supports 5 Gbps or 10 Gbps signaling rates.

InfiniBand links use 8b/10b encoding (every ten bits sent carry eight bits of data). Therefore,
the useful data transmission rate is four-fifths of the signaling rate (signaling rate equals raw
bit rate). Thus, links carry 2, 4, or 8 Gbps of useful data for a 1x link.

InfiniBand links can be aggregated in units of 4 or 12, indicated as 4x3 or 12x. A 12x link
therefore carries 120 Gbps raw or 96 Gbps of payload (useful) data. Larger systems with 12x
links are typically used for cluster and supercomputer interconnects, as implemented on the
z13, and for inter-switch connections.

For more information and the standard for InfiniBand, see the InfiniBand website:
http://www.infinibandta.org
Exception: Not all properties and functions that are offered by InfiniBand are implemented

on the z13. Only a subset is used to fulfill the interconnect requirements that were defined
for z13.

InfiniBand currently defines several link speeds at the physical layers:

» Single Data Rate (SDR), delivering 2.5 Gbps per physical lane
» Double Data Rate (DDR), delivering 5.0 Gbps per physical lane
» Quadruple Data Rate (QDR), delivering 10.0 Gbps per physical lane

Combining link speeds with interface widths gives the link or signaling rates that are listed in
Table 3-8.

Table 3-8 Interface width and link ratings

Width Single Data Rate Double Data Rate Quadruple Data Rate
1X 2.5 Gbps 5.0 Gbps 10 Gbps (1 GBps)
12X 30.0 Gbps (3 GBps) 60.0 Gbps (6 GBps) 120 Gbps (12 GBps)

3 713 does not support this data rate.
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InfiniBand coupling links

InfiniBand (IFB) coupling links are high-speed links on z13, zEC12, z196 and z114. The IFB
coupling links originate from these types of fanouts:

» HCAS3-O (FC 0171) for 12x IFB links on zEnterprise CPCs
» HCAS-O LR (FC 0170) for 1x IFB links on zEnterprise CPCs

PSIFB links are supported from z/OS V1.12 and later. The information necessary to identify
the required service is available in the Preventive Service Planning (PSP) buckets named
2817DEVICE, 2827DEVICE, and 2964DEVICE for z196, zEC12 and z13 respectively.
Review the PSP information thoroughly early in the planning process to allow time for
ordering and installing any necessary software.

IFB
z13 supports one type of 12x InfiniBand coupling link: FC 0171 HCAS3-O (12xIFB) fanout.

The HCA3-O fanout support IFB coupling link operates at 6 GBps (12x IFB). IFB coupling
links use a fiber optic cable that is connected to a HCA3-O fanout. The maximum distance for
an IFB link is 150 meters. The fiber cables are industry standard OM3 50/125 micrometer
multimode optical cables with Multifiber Push-On (MPO) connectors. IFB coupling links are
defined as CHPID type CIB. Up to 16 CHPIDs across two ports on one HCA-O fanout.

12x IFB3 protocols

The HCA3-O feature that supports 12x InfiniBand coupling links is designed to deliver
improved services times. When you use the 12x IFB3 protocol, synchronous service times
are 40% faster than when you use the 12x IFB protocol.

IFB LR
z13 supports one type of 1x InfiniBand coupling link: FC 0170 HCAS3-O LR (1xIFB) fanout.

Each connection supports a link rate of 5 Gbps if connected to a z13, zEC12, z196, or a
z114 server, or to a z Systems qualified Dense Wave Division Multiplexing (DWDM). The
connections support a data link rate of 2.5 Gbps when connected to a z Systems qualified
DWDM. The link rate is auto-negotiated to the highest common rate. 1x IFB coupling links use
a fiber optic cable that is connected to a HCA3-O LR fanout. The maximum unrepeated
distance is 10 km, and up to 100 km with z Systems qualified DWDM. The fiber cables that
are used for 1x IFB links are standard 9-uym single mode fiber optic cables with an LC Duplex
connector.

The HCA3-O LR fanout has four ports for optical link connections. It supports up to 16
CHPIDs across all ports on a fanout. IFB LR coupling links are defined as CHPID type CIB,
supporting 7 or 32 subchannels per CHPID.

Note: All types of Integrated Coupling Adapter (PCle-O SR) and PSIFB coupling links
support STP.

Host Channel Adapter (HCA2-C) (Carry Forward Only)

z13 supports the connectivity to the 1/O drawer when carried over from z196 or zEC12. The
connectivity to the I/O drawers (/O domains) in the z13 server is supported by InfiniBand
technology. This connection provides a data rate of 6 Gbps.

An HCA2-C fanout in the front of a CPC drawer connects over a 12x InfiniBand copper cable
of 1.5 - 3.5 meters long to the IFB-MP card in the I/O drawer. There is a passive connection in
the IFB-MP to provide the redundancy for the I/O interface. This setup allows for concurrent
repairs against the cabling, the HCA-2C fanout, or the CPC drawer.
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The use of InfiniBand for the 1/O interconnectivity is entirely internal to the z13 server and
requires no further planning or actions.

Note: I/O cages cannot be carried forward to z13.

3.3.8 Fanouts

106

The z13 server uses fanout cards to connect the I/O hardware subsystem to the processor
drawers. They also provide the Integrated Coupling Adapter and InfiniBand coupling links for
Parallel Sysplex. All fanout cards support concurrent add, delete and move.

Internal z13 I/O infrastructures are established by PCle fanout cards and InfiniBand fanout
cards:

» The PCle Generation3 fanout card is a one port card and connects to a PCle I/O drawer
supporting an eight slot I/O domain. This one port card is always installed in pairs in order
to support an I/0 domain.

» The InfiniBand HCA2-C fanout card is available for carry forward of FICON Express8
features.

The PCle and InfiniBand fanouts are on the front of each processor drawer. Each processor
drawer has ten PCle Generation3 slots and four InfiniBand fanout slots. The PCle slots are
named LG02 through LG06 and LG 11 through LG 15, left to right. The InfiniBand fanout slots
reside in the middle of the processor drawer and are named LGO07 through LG 10, left to right.
Slots LG01 and LG 16 are not used for I/O infrastructure. Five types of fanout cards are
supported by z13. Each slot can hold one of the following five fanouts:

» PCle Generation3 fanout card: This copper fanout provides connectivity to the PCle switch
card in the PCle 1/O drawer.

» Host Channel Adapter (HCA2-C): This copper fanout provides connectivity to the IFB-MP
card in the 1/0O drawer. This is a carry forward only option.

» Integrated Coupling Adapter (ICA): This adapter provides coupling connectivity between
two z13 servers.

» Host Channel Adapter (HCA3-O (12xIFB)): This optical fanout provides 12x InfiniBand
coupling link connectivity up to 150-meter (492-ft) distance to a z13, zEC12, zBC12, 2196,
and z114.

» Host Channel Adapter (HCA3-O LR (1xIFB)): This optical long range fanout provides 1x
InfiniBand coupling link connectivity up to a 10 km (6.2 miles) unrepeated (or 100 km (62
miles) when extended by using z Systems qualified DWDM equipment) distance to z13,
zEC12, zBC12, z196 and z114.

The PCle Generation3 fanout card includes one port; the HCA3-O LR (1xIFB) fanout includes
four ports; other fanouts include two ports.

Figure 3-50 on page 107 illustrates 1/O interconnectivity for PCle I/O drawers and 10 drawers.
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Figure 3-50 PCle and InfiniBand I/O infrastructure

Fanout considerations

Fanout slots in each processor drawer can be used to plug different fanouts, where each
fanout is designed for a special purpose. One drawer can hold up to ten PCle fanouts and
four InfiniBand fanout cards.

For migration purposes, the number of available HCA3 or HCA3 LR cards in the z13 can be
very important (for coupling connectivity to zEC12, zBC12, z196, and z114). The carry
forward of FICON Express8 features reduces the number of available InfiniBand fanout slots
by two. This limitation can be important for Coupling connectivity planning. There are only two
fanout adapter slots for HCA3 or HCA3 LR features available. For a three or four processor
drawer the IFB fanout capability is relieved because the total number of IFB fanout slots
increases with each additional processor drawer.

3.3.9 Coupling links

The z13 server supports two types of external coupling links: Integrated Coupling Adapter
(PCle-O SR) and PSIFB coupling links:

» Integrated Coupling Adapter (PCle-O SR)

— Maximum distance up to 150 m

— Up to 32 ports maximum

— OM4 (24 fiber, 4700 MHz-km 50/125 micron fiber with MTP connectors-150 meters
OMB3 (24 fiber, 2000 MHz-km 50/125 micron fiber with MTP connectors-100 meters

— Channel Type = CS5

— Requires new cabling for single MTP connector (differs from 12X InfiniBand split
Transmit/Receive connector)
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>

PSIFB

— HCAS-O fanout

Maximum distance of 150 m (492 feet)

50 micron OM3 (2000 MHz-km) multimode fiber cable
MPO connector

Channel Type = CIB

Maximum of 32 links per server

Link data rate 6 GBps

— HCAS-O LR fanout

Maximum distance of 10 km (6.2 miles) or 100 km (62 miles) with DWDM
9 micron single-mode (SM) fiber cable

LC duplex connector

Channel Type = CIB

Maximum of 64 links per server

Link data rate 5 GBps or 2.5 Gbps with DWDM

Notes: ISC-3 coupling links are not supported on the z13. The zEC12 was the last
platform to offer ISC-3 coupling links.

The following channel types can be defined for coupling links:

>

PCle-O SR (CS5): This CHPID type is used to identify a coupling over Integrated Coupling
Adapter channel path. The CHPID can be DED, REC, SHR, or SPAN. The PCle-O SR link
supports point-to-point up to 150 m.

PSIFB (CIB): This CHPID type is used to identify a Coupling over InfiniBand (CIB) channel
path. The CHPID can be DED, REC, SHR, or SPAN. The HCA3-O link supports
point-to-point up to 150 m. The HCA3-O LR link supports point-to-point up to 10 km.

Internal Coupling links in peer mode (ICP): Internal Coupling channels are linkless
connections (controlled by Licensed Internal Code) that do not need any cabling. They
provide connectivity between a Coupling Facility and logical partitions that run on the
same CPC.

The following are high-level configuration guidelines for CS5 CHPIDs:

>

>

No PCHID can be specified for a CS5 channel path; instead an AID and PORT are used.

A spanned CS5 CHPID requires the same AID and PORT to be specified for all channel
subsystems where it is defined.

Up to 8 CS5 CHPIDs can be defined to the same AID (4 CHPIDs per port). This
configuration is verified at the HCD level. You cannot define more than four CHPIDs per
port.

All CS5 CHPIDs must be connected within HCD/HCM before a production IODF can be
built.

A CS5 CHPID can be connected only to another CS5 CHPID.

Note: A configuration that connects two CS5 CHPIDs within the same system using the
same AID and port is not supported.

The following high-level configuration guidelines are for CIB CHPIDs:
» No PCHID can be specified for a CIB channel path. An AID and PORT are used.
» A spanned CIB CHPID requires the same AID and PORT to be specified for all channel

subsystems where it is defined.
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» Upto 16 CIB CHPIDs can be defined to the same AID. This configuration is verified at the
HCD level, meaning all 16 can be defined on one port. For optimum performance,
especially when you use HCAS3-O links, do not define more than four CHPIDs per port.
However, if the link is being used to provide connectivity for sysplexes with low levels of
Coupling Facility activity, you can assign more than four CHPIDs per port.

» A combination of CIB and ICP CHPIDs are allowed on the same control unit (CF image),
up to the maximum of eight paths per CU.

» All CIB CHPIDs on a single control unit must have the same connecting system
(CSYSTEM).

» A CIB CHPID can be connected only to another CIB CHPID.

» All CIB CHPIDs must be connected within HCD/HCM before a production IODF can be
built.

» A processor that has a connected CIB channel path must have an established local
system name (LSYSTEM). This is handled by HCD.

Note: A configuration that connects two CIB CHPIDs within the same system using the
same AID and port is not supported. Although prior versions of IOCP/HCD allow this
type of configuration, the current version of IOCP/HCD prevents such a definition.

All the supported coupling link types can coexist on a single server and between two systems.

For z13, the maximum number of coupling CHPIDs is 256 and the maximum number of
Coupling Facility Image CHPIDs remains at 128.

Support for multiple CHPIDs per port

With PCle-O SR and PSIFB coupling technology, you can define multiple CHPIDs on a single
port. HCA3-O fanout has two ports and HCA3-O LR fanout has four ports. You can define 16
CHPIDs on one card in any combination

PCle-O SR fanout has two ports and you can define a maximum of 4 CHPIDs on each port.

Use this new support for the following reasons:

» PCle-O SR and PSIFB links can be shared by multiple Sysplexes. For PSIFB links,
multiple CHPIDs can share a physical link (up to 16 per adapter). For PCle-O SR links,
multiple CHPIDs can share a physical link (up to 8 per adapter).

» Defining more coupling link CHPIDs provides more subchannels for CF communication.
Each peer-mode coupling link CHPID defines seven subchannels that support seven
concurrent I/O operations to the coupling facility. If the volume and duration of CF
accesses are high enough to cause subchannel busy conditions, defining more CHPIDs
can improve CF communication performance. This action might also provide significant
relief when multiple z/OS images on a single system share a coupling link CHPID over a
MIF. For heavily used systems, this is often a source of subchannel busy conditions.

Consideration: Defining multiple CHPIDs on a single physical coupling link does not
satisfy the condition of having multiple coupling links between coupled systems.
Configure multiple physical links, on different HCAs or ICAs, to avoid single points of
failure.
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Coupling link maximum values

Both ICA and PSIFB links connect a port on an HCA over a physical cable to the equivalent
one on a different server. The z13 supports up to 128 coupling link CHPIDs. The maximum
number of coupling links that are allowed for each type is summarized in Table 3-9.

Table 3-9 Coupling link server support

Link type Maximum supported links
z13 2EC12 2196 z114
M10 Mo05
IC 32 32 32 32 32
ICA 32 N/A N/A N/A N/A
HCA3-O LR (1x IFB) 64 64 48 32 16
HCAS3-O (12x IFB) 32 32 32 16 8

The maximum number of coupling links in a particular server is affected by many factors
including the number of I/O drawers and CPC drawers installed. PSIFB links (HCA3-O 1x IFB
and HCAB3-O 12x IFB) contend for adapter space. Total port counts vary depending upon mix
of 1x and 12x links configured and will never exceed the single 1x maximum of 64 ports.
PSIFB and ICA links type do not contend with each other for adapter space. The maximum
number of external links that are supported on z13, PSIFB and PCle-O SR combined, is 96.

No combined limit on physical coupling links exists, but the maximum number of coupling
CHPIDs defined is 128 per LPAR. Defining IC links, and defining multiple CHPIDs over the
installed PSIFB and PCle-O SR ports might reach the limit on the number of CHPIDs before
using all the physical links. Even though these maximums have increased from 128 to 256 on
z13, consider them when you are planning to use the flexibility allowed by the PSIFB links.

CIB CHPIDs can be shared or spanned across logical partitions and channel subsystems on
the z13, zEC12, and z196. CS5 CHPIDs can be shared or spanned across logical partitions
and channel subsystems on a z13.

Coexistence

When you implement PCle-O SR or PSIFB, the requirements for z13 server coexistence must
be considered. The z13 can coexist only with zEnterprise zEC12 and z196 servers in a
Parallel Sysplex. Any earlier servers (such as z800, z900, z890, z990, z9 and z10) in the
Parallel Sysplex environment must be removed or replaced by a supported server before the
z13 can be added.

PCle-O SR coupling links are available only on z13. PSIFB coupling links are available on
zEC12 and z196 servers. Table 3-10 on page 111 lists the supported coupling link options for
connecting a z13 server to another z13, zEC12 and z196 server.
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Table 3-10 Coupling link options to connect z13 to a z13, zEC12 and z196

Connect to z13
PCle-O SR PSIFB PSIFB LR
12x IB DDR 1x 1B SDR
z13 Yes Yes Yes
zEC12 No Yes Yes
z196 No Yes Yes

The coupling link configuration options are as follows:

» z13to0z13
» z13tozEC12
» z13toz196 and z114

On a z13 server, up to 96 physical external coupling links can be ordered. A maximum of 128
CHPIDs can be configured across the physical links.

Note: The InfiniBand link data rates do not represent the performance of the link. The
actual performance is dependent upon many factors that include latency through the
adapters, cable lengths, and the type of workload.

When you configure a z13 in a Parallel Sysplex configuration, ensure that the other servers
have the correct channel type and definition to connect to a z13.

Adapter ID (AID) and port assignment

Unlike channels that are installed in an I/O drawer which are identified by a PCHID number
related to their physical location, PCle-O SR and PSIFB fanouts and ports are identified by an
AID. The AID is used to define CHPIDs for PCle-O SR and PSIFB links just as PCHIDs are
used to define CHPIDs for other types of definitions. The assignment of AIDs is covered in
“Adapter ID (AID) assignment” on page 112.

The AID assigned to an adapter can be found in the PCHID report that is provided for a new
server or for MES upgrades on existing servers. This is the same report that provides the
PCHID information for other types of definitions. Example 3-1 on page 112 shows part of a
PCHID report for a z13 model N63. In this example, eight adapters are installed: four in the
first CPC drawer (location A19) and the other four in the second CPC drawer (location A15).
The adapters are installed in individual slots in each drawer. Note the four HCA3-O 12X
features (FC0171), two HCA3-O 1X features (FC0170), and two PCle-O SR features
(FC0172) in this CPC.
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Example 3-1 Sample PCHID REPORT showing AID assignments

CHPIDSTART
21751417 PCHID REPORT Aug 05,2014
Machine: 2964-N63 SN1
Source Cage Slot F/C PCHID/Ports or AID Comment
A19/LGO7 A19A LGO7 0171 AID=08
A19/LG09 AI9A LGO9 0171 AID=0A
A19/LG10 AI19A LG10 0170 AID=0B
A15/LG07 Al15A LGO7 0171  AID=0C
A15/LG09 A15A LGO9 0171 AID=0E
A15/LG10 A15A LG10 0170 AID=0F
A19/LGO5 A19A LGO5 0172  AID=27
A15/LG12 Al15A LG12 0172 AID=34

Remember: When a PCle-O SR or PSIFB HCA fanout card is moved from one slot
location on a processor book to another, the AID moves also (that is, the AID is retained).

LSYSTEM, CSYSTEM, and CPATH

A local system name (LSYSTEM in the IOCP) is required on every server that uses PCle-O
SR and PSIFB links. The LSYSTEM unique keyword is on the ID statement. The local system
name is used by the CPC to identify itself when it establishes a coupling facility connection
using CIB and CS5 channel paths. Generally, use the same CPC name that is specified for
the processor on the Hardware Management Console. This action helps avoid naming
conflicts.

CSYSTEM is on the CHPID statement. This is the name given to the attached system by the
LSYSTEM value in the IOCP of the system with which this CHPID is going to connect.

The CPATH is also defined on the CHPID statement. The value of this keyword, similar to ICP,
identifies the CSS and CHPID on the connecting system (CSYSTEM) to which this channel
path is to communicate. The CPATH keyword is valid only for ICP, CIB and CS5 channel
paths, and is required for all ICP, CIB and CS5 definitions. An ICP, CIB or CS5 channel path
must connect to another channel path of the same type. It can connect to only one path. A
channel path cannot connect to itself. The CPATH keyword has extra syntax rules when the
connected channel paths belong to the same CPC (that is, they are internal connections).
Channel paths cannot connect to each other if they both have candidate lists with the same,
single logical partition. This prevents the definition of ICP, CIB and CS5 channels in a
configuration with only one logical partition defined.

Adapter ID (AID) assignment

The Adapter ID (AID) is a number that is assigned to every PCle and PSIFB fanout at
installation time. It is unique for the system. There is only one AID assigned per fanout so all
the ports on the fanout share that AID. In the IOCP, the AID must be used to connect the
physical location of the fanout with the logical assigned CHPID. For assignment and handling,
the AID is bound to the serial number of the fanout. If the fanout is moved, the AID moves with
it so it is not necessary to readjust the IOCDS. The assignments of the AlDs are found in the
PCHID Report for new servers (or MES upgrades) and in the HMC and SE windows after
installation.
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For new z13 system builds and newly installed books, the AID can be determined by using
the data in Table 3-11.

Table 3-11 Initial AID number assignments

CPC drawer Location Fanout slot AID
First A15A LG02-LGO06 (PCle) 2E-32
LG07-LG10 (IFB) 0C-OF
LG11-LG15 (PCle) 33-37
Second A19A LG02-LGO6 (PCle) 24-28
LG07-LG10 (IFB) 08-0B
LG11-LG15 (PCle) 29-2D
Third A23A LG02-LGO06 (PCle) 1A-1E
LG07-LG10 (IFB) 04-07
LG11-LG15 (PCle) 1F-23
Fourth A27A LG02-LGO6 (PCle) 10-14
LGO07-LG10 (IFB) 00-03
LG11-LG15 (PCle) 15-19
STP links

Integrated Coupling Adapter (PCle-O SR) and PSIFB links can be used to pass time
synchronization signals by using STP. The same coupling links can be used to exchange
timekeeping information and Coupling Facility messages in a Parallel Sysplex.

STP provides a coordinated time source for systems that are connected over coupling links. It
replaces the Sysplex Timer as a time source for interconnected systems. STP uses coupling
links to transmit time signals between interconnected systems. Integrated Coupling Adapter
(PCle-O SR) and PSIFB links are supported for STP timing signals between systems that
support Integrated Coupling Adapter (PCle-O SR) and PSIFB, including timing-only links
where required. Coexistence with other types of coupling links that are used for STP is also
supported. For more information, see the Server Time Protocol Planning Guide, SG24-7280.

Consideration: Use at least two physical coupling links between any two servers that
exchange STP messages to prevent a single point of failure.

Coupling links are designed to send a reliable unambiguous “going away signal.” This signal
indicates that the server on which the coupling link is running is about to enter a failed (check
stopped) state. When the “going away signal” sent by the Current Time Server (CTS) in an
STP-only CTN is received by the Backup Time Server (BTS), the BTS can safely take over as
the CTS. It does not have to rely on the previous offline signal (OLS) in a two-server CTN or
the Arbiter in a CTN with three or more servers.

This enhancement is exclusive to zEnterprise CPCs and z13. It is available only if you have
an PCle-O SR or HCA3-O (12xIFB) or HCA3-O LR (1xIFB) on the CTS communicating with
an PCle-O SR or HCAS3-O (12xIFB) or HCAS3-O LR (1xIFB) on the BTS. The already available
STP recovery design is still available for the cases when a going away signal is not received
or for other failures besides a server failure.
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Coupling Facility Control Code (CFCC)

The new Coupling Facility Control Code (CFCC) level 20 is introduced by the z13 server.
CFCC level 20 allows allocation of up to 2047 structures. CFCC level 20 can coexist with
previous CFCC levels on zEC12 and z196 servers. The minimum CFCC level is 19 for zEC12
and CFCC level 17 for z196.

To calculate structure sizes, use the Coupling Facility Structure Sizer (CFSizer) tool. The
CFSizer returns structure sizes that are based on CFCC level. The CFSizer tool is available at
the following web page:

http://www.ibm.com/systems/z/cfsizer

3.3.10 Configuration rules
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Table 3-12 summarizes the maximum number of CHPID types supported on a z13 server.

Table 3-12 z13 maximum number of supported CHPIDs

Maximum channel paths (CHPID type) z13
Channel path total 1536

FC and FCP (assuming no FICON Express 8) 320

OSC, OSD, OSE, OSN, OSM?, and OSX 96

CS5, ICP, and CIB combined 128 or 256
CS5 128

ICP 32

CiB 128 or 256
QD 32

a. Only two OSM CHPIDs are required to configure an ensemble.

The following configuration rules are implemented and enforced by using the HCD and IOCP.
All control units and I/O devices that attach to the server must be defined to the channel
subsystem. When you define the 1/O configuration for the server CSS over HCD/IOCP, you
must specify these items:

» For logical partitions, the logical partition name, CSS ID, and MIF ID
Channel paths and their assignment to CSSs and logical partitions
FICON Director, where appropriate

Control units that are attached to the channel paths

>
>
>
» 1/O devices that are assigned to the control units
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Table 3-13 lists the z Systems platform attributes.

Table 3-13 z Systems server attributes

Constant machine attributes 213, zEC12, z196 and z114

Maximum PCUs per CVC?, CBY? 48

configurable

physical PCUs per OSD 16

?ggtg’s')“”‘ts PCUs per OSE, OSC, OSN 1
PCUs per OSM, OSX 16
PCUs per CFP, CBP®, ICP, CIB, CS5 1
PCUs or link addresses per CNC2, CTC 120
PCUs or link addresses per FC 256
PCUs per FCP 1
CUs per IQD 64

Maximum Per CFP, ICP, CIB 7

configurable

devices Per CS5 8
CIB (1x IFB for zEnterprise CPCs only) 32
Per CNC 1024
Per CTC 512
Per OSC® 253
Per OSD 1920
Per OSE 254
Per OSM, OSX 1920
Per OSN 480
Per FCP 480
Per FC (FICON Express 16S) 32K
Per FC (FICON Express 8S) 24K
For all IQD channel paths 12K

a. Not supported on z13 and zEC12.
b. Not supported on z13, zEC12, 2196, and z114.

c. A limit of 120 sessions can be defined at the HMC/SE.
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I/0 Autoconfiguration function
(zDAC)

In this chapter, we describe how to use the 1/0 Autoconfiguration function with the IBM z13
and z/OS Version 2 Release 1.

I/O Autoconfiguration is also known as z/OS Discovery and Autoconfiguration (zDAC).

With the I/O Autoconfiguration function, Hardware Configuration Definition (HCD) and
Hardware Configuration Manager (HCM) allow you to discover undefined FICON storage
devices on a direct access storage device (DASD) or an enterprise tape solution connected to
the platform either direct attached, or using a switch.

You can define policies before using I/O Autoconfiguration, or use the defaults provided with
HCD/HCM. Depending on these policies, /O Autoconfiguration function can automatically
define a control units devices and include them into a specified target work input/output
definition file (IODF), or propose definitions. The user can accept the proposed definition
without changes, or update the proposed definitions before committing them to the specified
target work IODF.

HCD and HCM provide these capabilities:

» A dialog to define auto configuration policies
» A dialog to run the discovery and definition process

The 1/0 Autoconfiguration function is available on z196, zEC12, and z13.

This chapter includes the following topics:

Description of I/O Autoconfiguration

Enhancements introduced with z/OS Version 2 Release 1

Prerequisites and operational considerations for using /O Autoconfiguration
Overview of the I/0 Autoconfiguration process

I/O Autoconfiguration using HCD

I/O Autoconfiguration using HCM

vVvyYvyvyYyy
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4.1 Description of I/0 Autoconfiguration

You can use the Hardware Configuration Definition (HCD) 1/O Autoconfiguration function to
run automatic configuration tasks to define switched FICON connected DASD and tape
control units and devices. These must not be defined in either the active or currently
accessed IODF. HCD can start the 1/0O subsystem to discover I/O hardware in the current
configuration that is accessible to the system. Proposed definitions are automatically written
into a specified target work IODF that is created as a copy of the active or accessed IODF.

During I/0O Autoconfiguration processing, HCD presents the discovered controllers, control
units, and devices to the user and proposes way to configure them. You can accept or change
these definition proposals. The configuration definitions are then written into the specified
target IODF.

HCD provides a series of panels to run the automatic 1/0 configuration. These discovery
panels are scoped by policies, and the parameters for these policies are accessed with HCD
option 0 or HCM. You must have an HCD profile data set (HCDPROF) allocated to your HCD
session or HCM session for these policy parameters to take effect and retained for future
discoveries.

I/O Autoconfiguration is available starting with the z196. It requires the same access
authorization as used for dynamic IODF activation.

4.2 Enhancements introduced with z/OS Version 2 Release 1
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HCD and HCM (HCD/HCM) provide the I/O Autoconfiguration function in z/OS. In addition to
switched FICON connected controllers, I1/O Autoconfiguration in z/OS V2R1 can discover
FICON directly attached controllers and devices, and proposes point-to-point connection
paths if available.

I/O Autoconfiguration supports the inclusion or exclusion of specific switches or CHPIDs

into the discovery and proposal process, which users can explicitly specify with the invocation
of an I/0 Autoconfiguration request. For this purpose, HCD/HCM introduce four
autoconfiguration keywords.

AUTO_CHPID_INCLUDE
AUTO_CHPID_EXCLUDE
AUTO_SWAD_INCLUDE
AUTO_SWAD_EXCLUDE

v

vYyy

The Autoconfiguration policy keyword AUTO_SS_DEVNUM_SCHEME accepts a new value
NONE. This value bypasses control unit and device number proposals by HCD/HCM and lets
the user manually apply the numbers for detected objects.

I/O Autoconfiguration allows discovery by controller serial number and filters the discovered
controllers accordingly. HCD/HCM can process an I/O Autoconfiguration request that is
partially directed against unavailable systems of an LPAR group or a sysplex, or against
systems that are not capable of supporting I/O Autoconfiguration. Users can specify that the
request applies to appropriate systems only, and that unavailable/incapable systems are
tolerated but ignored. HCD/HCM allows users to change certain I/O Autoconfiguration
policies between two subsequent controller discoveries without the need to make a new fabric
discovery. This enables I/O Autoconfiguration to perform each new controller discovery with
changed policies.
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4.3 Prerequisites and operational considerations for using
I/0 Autoconfiguration

Consider the following information when you use the 1/0 Autoconfiguration function of HCD:

>

The 1/0 Autoconfiguration process minimally requires that the LPAR (LP) groups are
running on z196, zEC12, or z13 platforms with z/OS.

Consider creating a new target work IODF based on the active IODF. During the inclusion
of new devices failures might occur and the result would be an inconsistent target IODF. In
such a case the user can easily start over by discarding the previously created target
IODF and the active IODF always remains consistent.

All active IODFs for the systems in a sysplex should be the same. This however, is not
enforced. Consistent active IODFs allows IOS to avoid running some phases of discovery
on every system. Tokens should be in sync and prior activates should be completed.

Without indicating force full mode discovery, there is a limit on the number of successive
failures. Unless force full mode discovery is requested, processing assumes that CUADD
(logical address for a control unit) values start at 00 and continue through nn, with no
missing CUADDs. Discovery for a controller ends after several successive failures occur
and force full mode discovery is not indicated.

For DASD, all newly discovered devices are assumed to be of type 3390 (either 3390B or
3390A types).

If port restrictions (zoning or Prohibit Dynamic Connectivity Mask (PDCM)) exist within a
switch (that is, they limit the ability of a CHPID to connect to a destination port for a control
unit interface), I/0O Autoconfiguration might configure paths that cannot be used. If a portis
discovered on a controller, the assumption is that it has access to all configured logical
control units on that controller.

All CHPIDs, switches, and ports should be configured online and be accessible when
discovery is attempted. With z/OS V2.1 you can exclude switches and CHPIDs from 1/O
Autoconfiguration.

At least one system per CPC must be able to run dynamic I/O configuration changes and
be part of the current sysplex. It must be able to make 1/0 configuration changes on behalf
of the LP group systems on the CPC. This system does not have to be in the target LP
group.

A logical control unit that contains only secondary devices in an active peer-to-peer
remote copy (PPRC) relationship might not be able to be discovered. The 1/O used to
determine the devices that are configured on a logical control unit cannot be run on
secondary devices.

I/O Autoconfiguration is a configuration tool that configures for availability. You can use
Dynamic CHPID Management (DCM) for performance management. CHPID/path
selection is run to minimize or even eliminate single points of failure to newly discovered
logical control units. DCM manages for performance by adding CHPIDs and managing
paths to the logical control units as needed.

Within a target LPAR Group, I/O Autoconfiguration allows only controllers that are
consistently defined (or absent) for the target LP group systems in the target IODF. If a
controller is partially defined in the LP group (some systems have logical control units and
devices configured that others do not have), /O Autoconfiguration does not attempt to
propose definitions for the systems within the LP group that do not have the definitions.
You should control the discovery scope using LP groups with systems requiring the
definition (that is, group systems in LP groups that share similar I/O requirements).
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» If candidate access lists exclude an LPAR from accessing a control unit that is already
defined on a CSS, I/O Autoconfiguration cannot discover and add that control unit.
Therefore, all systems in the participating LP groups should have a homogeneous view of
the devices and control units. If not, update the device candidate lists in HCD to add
devices and control units to the LPARs.

» If switches are connected such that you can have three or more switches in a path to a
control unit, this path can be chosen if no viable alternative exists.

» Run discovery attempts during times where changes are minimal. Do not make dynamic
I/O configuration changes using HCD/HCM or the ACTIVATE IBM MVS™ command during
the discovery process. ACTIVATE processing and CONFIGURE CHP commands will
likely affect discovery processing.

For the most recent information, see the z/Z0S HCD User’s Guide in the IBM Knowledge
Center:

http://www-01.ibm.com/support/knowledgecenter/SSLTBW 2.1.0/com.ibm.zos.v2rl.cbdul0
0/iorules.htm%23iorules

4.4 Overview of the I/0 Autoconfiguration process

This section provides an overview of the /0 Autoconfiguration process.

The Fabric discovery process

The 1/0 Autoconfiguration function is started from the HCD Primary Task Selection panel.
This action causes HCD to start IOS to run the Fabric discovery process. You can define the
scope of discovery by searching all controllers, new controllers only, or search for the
controller that contain a specific control unit.

Remember: The scope of the discovery is limited to the active sysplex.

The controller discovery

From the discovered controllers, HCD retrieves and proposes control unit and device types
and numbers, channel path assignments, partition access, and OS device parameters. You
can choose whether HCD runs the definition without user interaction, or whether the panel
displays the proposed definitions so that you can confirm or change these values.

I/0 Autoconfiguration makes temporary changes to the I/O configuration by adding devices
that are used exclusively for discovery on the targeted systems to search for attached
devices.

4.5 1/0 Autoconfiguration using HCD
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Running the I/0 Autoconfiguration process using HCD involves these tasks, which are
described in this section:

» Defining autoconfiguration policies

Specifying profile options that are related to the zDAC process
Defining logical partition groups for autoconfiguration

Defining OS configuration groups for autoconfiguration

Setting keywords for autoconfiguration policies

Running the automatic I/O discovery process

vyvyyvyyvyy
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Applying updates to the autoconfiguration proposals

Excluding a specific switch from the discovery and proposal process
Excluding specific CHPIDs from the discovery and proposal process
Before and after captures of the example

vvyyvyy

These instructions assume that you have a working knowledge of HCD.

4.5.1 Defining autoconfiguration policies

Before you use HCD to discover and define control units and I/O devices, specify your
autoconfiguration policies. This task contains the following subtasks, which can be accessed
from the HCD Primary Task menu, option 0, as shown in Figure 4-1:

» Option 0.1: HCD profile options
» Option 0.2: Autoconfiguration policies
» Option 0.3: LP groups for autoconfiguration

» Option 0.4: OS groups for autoconfiguration

z/0S V2.1 HCD
LT EEEEEEEE PR Profile Options and Policies --------=------- +

Select type of data to define.

|
|
|
|
HCD profile options |
Autoconfiguration policies |
LP groups for autoconfiguration |
0S groups for autoconfiguration |

|

|

|

S ww N

Fl=Help F2=Split F3=Exit F9=Swap F12=Cancel

Figure 4-1 HCD - Profile Options and Policies: options

Tip: If you want to restrict your discovery to a particular logical partition or group of logical
partitions, define a Logical Partition Group first.

Similarly, with OS configurations define an OS Group first.

4.5.2 Specifying profile options that are related to the zDAC process

When I/O Autoconfiguration discovers and adds new device numbers to an OS configuration,
HCD uses default OS config parameter values according to the device’s unit information
module (UIM).

These parameter default values can be overridden and set to your own preferences by
selecting from the HCD Primary Option menu, option 0 - Edit profile options and policies,
then selecting option 1 - HCD profile options.

Figure 4-2 on page 122 shows the parameter default values for device type 3390B.
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Command ===>
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Configuration I
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DYNAMIC Yes
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F9=Swap
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Generic / VM device type

ue.

e

F2=Split
F12=Cancel

Sysplex systems
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Row 1 of 6
===> PAGE

Device considered online or offline at IPL
Device supports dynamic configuration

UCB can reside in 31 bit storage
Device supports work load manager
Device shared with other systems
Shared when system physically partitioned

F3=Exit
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Figure 4-2 HCD - View Device Parameter: Default UIM values for device type 3390B

You might prefer to define your 3390B devices with LOCANY=Yes or WLMPAV=No, for example.

To set these definitions, complete the following steps:

1. Select HCD option 0.1. HCD Profile Options.
2. Page down until you find the profile option that says 0S_PARM DEFAULT (Figure 4-3).

Command ===>

Scroll

HCD Profile :

/ Profile keyw
MAP_CUTYPE
MCF_EXTENSIO
MCF_VOL
MIGRATE_EXTE
MIXED_ESOTER
0S_PARM_DEFA
RCALL_LOG

H = I H=|

S = I = I

SHOW_IOCP_DE

Edit or revise profile option values.

PBRESA.HCD.PROFILE

ord
N
NDED

IC
ULT

RCALL_TIMEOUT
SHOW_TO_CHANGES
SHOW_CONFIG_ALL

FAULTS

===> (SR

30

NO
NO

NO
60
YES
NO
NO

Figure 4-3 HCD - HCD Profile Options: OS_PARM_DEFAULT not set
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3. To enter an overriding value, type the OS parm you want to override, then press Enter

4.

(Figure 4-4).

Command ===>

Scroll ===> CSR

Edit or revise profile option values.

HCD Profile :

/ Profile keyword
MAP_CUTYPE
MCF_EXTENSION
MCF_VOL
MIGRATE_EXTENDED
MIXED_ESOTERIC
0S_PARM_DEFAULT
RCALL_LOG
RCALL_TIMEOUT
SHOW_I0_CHANGES
SHOW_CONFIG_ALL
SHOW_IOCP_DEFAULTS

H F= I W=

T I o I

A
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
N

PBRESA.HCD.PROFILE

Value +

30

NO
NO
LOCANY, YES
NO
60
YES
NO
NO

Figure 4-4 HCD - HCD Profile Options: OS_PARM_DEFAULT set

If you want to add more OS_PARM_DEFAULT changes, enter the letter a next to the
existing 0S_PARM_DEFAULT keyword entry and press Enter. An extra entry is added.
Figure 4-5 shows entering WLMPAV , NO.

Command ===>

Scroll ===> CSR

Edit or revise profile option values.

HCD Profile :

/ Profile keyword
0S_PARM_DEFAULT
0S_PARM_DEFAULT
RCALL_LOG
RCALL_TIMEOUT
SHOW_I0_CHANGES
SHOW_CONFIG_ALL
SHOW_IOCP_DEFAULTS
TSO_NOPREFIX
UNCOND_GENERATE_DROS
UIM_LIBNAME
UIM_VOLSER

S S I S I I R I I

=Z2E=2<<Z=Z2Z<<<<=<<2>I

PBRESA.HCD.PROFILE

Value +
LOCANY, YES
WLMPAV,NO
NO

60

YES

NO

NO

NO

NO
SYS1.NUCLEUS

Figure 4-5 HCD - HCD Profile Options: extra OS_PARM_DEFAULT set
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5. If you now define new 3390B devices, the OS parameter defaults will now be overridden
with what you specified in the HCD Profile Options (Figure 4-6).

---------------- View Device Parameter / Feature Definition --------—eeeuo--
Row 1 of 6

Command ===> Scroll ===> PAGE

Configuration ID . : LO6RMVS1 Sysplex systems

Device number . . : 1000 Device type . . . : 3390B

Generic / VM device type . . . . : 3390

ENTER to continue.

Parameter/

Feature Value R Description

OFFLINE Yes Device considered online or offline at IPL

DYNAMIC Yes Device supports dynamic configuration

LOCANY Yes UCB can reside in 31 bit storage

WLMPAV No Device supports work load manager

SHARED Yes Device shared with other systems

SHAREDUP  No Shared when system physically partitioned

*hkkkhkhkhkhhhkhhhkhhhhkhddhhhhrrhhkkik Bottom Of data Khhkhkhkkkkkhkhkhdhhhhhhhhhhhddhdhhhhirxx

Figure 4-6 HCD - View Device Parameter: default UIM values for device type 3390B overridden

Note: Default values cannot be set differently for different device types. Additionally, the
assignment of devices to esoteric names cannot currently be controlled with an 1/O
Autoconfiguration (zDAC) dialog.

4.5.3 Defining logical partition groups for autoconfiguration

A logical partition group (LP group) is a collection of logical partitions in the same sysplex
used by 1/0 Autoconfiguration to determine which partitions the discovered devices are
assigned to.

To define LP groups for autoconfiguration, complete the following steps:

1. Select option 3. LP groups for autoconfiguration from the Profile Options and Policies
menu. This action starts the Autoconfiguration LP Group List, which displays a list of LP
groups. In this example, no lists are defined.

2. Enter add in the command line and press Enter (Figure 4-7).

Command ===> add Scroll ===> (CSR

To view assigned partitions, select one or more LP groups,
then press Enter. To add an LP group, use F11.

/ LP group name Description
khkkkkkkkhkhkhkhkhkhkhkkkkkkik Bottom Of data kkkkkkkhkhkhkhkhhkkkkkkkkkik*k

Figure 4-7 HCD - Autoconfiguration LP Group List: adding an LP group
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Use the Autoconfiguration LP Group List panel to define or delete LP groups, to assign

logical partitions to a group, or unassign partitions from a group.
3. Enter your LP group name and description, and press Enter (Figure 4-8).

Specify name and description for new LP group.

LP group name . . . . . P501LPGP
Description . . . . . . Test LP Group for SCZP501

Figure 4-8 HCD - Add Autoconfiguration LP Group panel: defining new group name

4. Enter s next to the LP group name to add processors and partitions, and press Enter

(Figure 4-9).

Row 1 of 1
Command ===> Scroll ===> CSR

To view assigned partitions, select one or more LP groups,
then press Enter. To add an LP group, use F11.

/ LP group name Description
s P501LPGP Test LP Group for SCZP501

Kkkkkkhkkkhkkkkhkhkkhkikkhkhk*k Bottom of data kkkkhkkkkhkkkhkkkhkkkhkkkhkk*k

Figure 4-9 HCD - Autoconfiguration LP Group List: adding partitions

5. Enter add in the command line and press Enter or press PF11 (Figure 4-10).

Command ===> add Scroll ===> CSR

Select one or more logical partitions, then press Enter. To
add, use F11.

LP group name : P501LPGP Test LP Group for SCZP501

/ Partition Name Description
kkhkkkkhkkkhkkhkkkhkkhkkkhkkhkkx*k Bottom Of data kkhkkkkhkkkhkkhkkkhkkhkhkkhkkhkkk*x

Figure 4-10 HCD - Autoconfiguration LP Group Assignment List: adding processors and partitions
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6. Enter the Processor ID and Partition Name and press Enter. For a list of Processor IDs

and Partitions that are defined in the IODF, press PF4 in the data fields (Figure 4-11).

Specify the following values.

LP group name . . . . . : P501LPGP Test LP Group for SCZP501
Processor ID . . . . . . . SCZP501 +
Partition Name . . . . . . A0l +

Figure 4-11 HCD - Add Partition to LP Group: specifying a Processor ID and Partition Name

Processor SCZP501 and LPAR A01 of CSS.0 are added to the LP Group P501LPGP
(Figure 4-12).

Row 1 of 1
Command ===> Scroll ===> CSR

Select one or more logical partitions, then press Enter. To
add, use F11.

LP group name : P501LPGP Test LP Group for SCZP501

/ Partition Name Description
_ SCZp501.0.A01 SC76

Xhkkkkkhkkkkhkhkkhkhkk ik khkkkx Bottom Of data Khkkhkkkkhkkkhkkkhkkhkhkkhkhkkkhxk%

Figure 4-12 HCD - Autoconfiguration LP Group Assignment List: Processor and partition added
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7. More processors and partitions for this sysplex can be added by entering add in the
command line or by entering the letter a next to an existing entry (Figure 4-13).

Row 1 of 2
Command ===> Scroll ===> CSR

Select one or more logical partitions, then press Enter. To
add, use F11.

LP group name : P501LPGP Test LP Group for SCZP501

/ Partition Name Description
_ SCZP401.0.A08 WTSCPLX8 SC80
SCZP501.0.A01 SC76

;********************** Bottom Of data Khkkhkkkkhkkkhkkhxkkhkhkkhkhkkkhxk%

Figure 4-13 HCD - Autoconfiguration LP Group Assignment List: adding more processors and
partitions

You can now return to the Profile Options and Policies menu.

4.5.4 Defining OS configuration groups for autoconfiguration

An OS group is a collection of OS configurations. It is used by I/O Autoconfiguration to
determine to which operating systems of type “MVS” the auto-defined devices are assigned.
To define OS configuration groups for autoconfiguration, complete the following steps:

1. Select option 4. OS groups for autoconfiguration from the Profile Options and Policies
menu (Figure 4-14). This action starts the Autoconfiguration OS Group List, which
displays a list of operating system groups (OS groups).

2. Type add in the command line and press Enter or press PF11.

Command ===> add Scroll ===> CSR

To view assigned 0S configurations, select one or more 0S
groups, then press Enter. To add an OS group, use FI1.

/ 0S group Description

khkkkkkhkkkhkkkhkhkkhkhkkhkhkk Bottom Of data kkkkhkkkkhkkhkhkkkhkkhkhkkkhkkk

Figure 4-14 HCD - Autoconfiguration OS Group List: adding a OS group

Use the Autoconfiguration OS Group List to view, add, or delete OS groups, or to assign
autoconfigured devices to operating systems.
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3. Type your group name and description, and press Enter (Figure 4-15).

Specify name and description for new 0S group.

0S group name . . . . . P5010SGP
Description . . . . . . Test 0S Group for SCZP501_

Figure 4-15 HCD - Add Autoconfiguration OS group: OS group name added

4. Enter s next to the OS group name to add one or more OS configuration groups
(Figure 4-16).

Row 1 of 1
Command ===> Scroll ===> CSR

To view assigned 0S configurations, select one or more 0S
groups, then press Enter. To add an OS group, use FI1.

/ 0S group Description
s P5010SGP  Test 0S Group for SCZP501

Xkkkkkhkkkhkkkkhkhkkhkikkhkhk*k Bottom of data kkkkhkkkkhkkhkhkkkhkkkhkkkhkk*k

Figure 4-16 HCD - Add Autoconfiguration OS group: select an OS group to add an OS Config to

5. Enter add in the command line and press Enter (Figure 4-17).

Command ===> add Scroll ===> CSR

Select one or more 0S configurations, then press Enter. To
add, use F11.

0S group name : P5010SGP Test 0S Group for SCZP501

/ 0S Configuration ID Description

kkhkkkhkkhkhkkhkkhkhhkhkkkhkkhkk*k Bottom of data kkhkhkkhkkhkhhkhkkhkhhkhkhkhkhhkhkkk*x

Figure 4-17 HCD - Add Autoconfiguration OS group: adding an OS Config to an OS group
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6. Enter your OS config ID, or press PF4 in the OS configuration ID data field to be prompted
for the OS configurations that are defined in the IODF and press Enter (Figure 4-18).

Specify the following values.

0S group name . . . . : P5010SGP Test 0S Group for SCZP501

0S configuration ID . . LO6RMVS1 +

Figure 4-18 HCD - Add Operating system Configuration to OS Group: selecting the OS Config

The OS configuration ID LO6RMVS1 has been added to the OS group (Figure 4-19).

Row 1 of 1
Command ===> Scroll ===> CSR

Select one or more 0S configurations, then press Enter. To
add, use F11.

0S group name : P5010SGP Test 0S Group for SCZP501

/ 0S Configuration ID Description
_ LO6RMVS1 Sysplex systems

Xhkkkkkhkkkhkhkkhkhkk ik khkkk%x Bottom Of data Khkkhkkkkhkkkhkkhkkhkhkkkhkkkhxk%

Figure 4-19 HCD - Autoconfiguration OS Group Assignment List: OS Config added to OS group

7. More OS configuration IDs for this sysplex can be added by entering add on the command
line or entering a next to the existing entry.

You can now return to the Profile Options and Policies menu.

4.5.5 Setting keywords for autoconfiguration policies

To set the autoconfiguration policies by using keywords, select option 2. Autoconfiguration
policies from the Profile Options and Policies menu. This action opens the Autoconfiguration
Policies panel (Figure 4-20 on page 130).

This panel lists the current value settings for autoconfiguration policy keywords as they are

either explicitly set in the HCD profile data set or defaulted by HCD. Use this panel to revise or
change the displayed keyword values.
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----------------------- Autoconfiguration Policies --------=--=---mmcumu-
Row 1 of 13 More: >
Command ===> Scroll ===> CSR

Edit or revise autoconfiguration policies.

HCD Profile : PBRESA.HCD.PROFILE

/ Policy keyword P Value +

_ AUTO_CHPID_EXCLUDE N

_ AUTO_CHPID_INCLUDE N

# AUTO_MATCH_CU_DEVNUM Y YES

# AUTO_SS_ALTERNATE Y1

# AUTO_SS _DEVNUM_SCHEME Y PAIRING

# AUTO_SUG_CU_RANGE Y 0001-FFFE

# AUTO_SUG_DEV_RANGE Y 0001-FFFF

# AUTO_SUG_DYN_CHPIDS Y 2

# AUTO_SUG_LPGROUP N

# AUTO_SUG_OSGROUP N

# AUTO_SUG_STAT_CHPIDS Y 6
AUTO_SWAD_EXCLUDE N

_ AUTO_SWAD_INCLUDE N

kkhkkkhkkhkhkkhkhkhkhhkhkhkkhhkhkhkkhkhkkhkkx* Bottom of data kkhkhkkhkkhkhkkhkhkhkhhkhkhkkhhkhkhkkhkhkkkk*

Figure 4-20 HCD - Autoconfiguration policies: default values

You must set the following policy keywords:

» AUTO_MATCH_CU_DEVNUM: This policy specifies whether, for autoconfiguration
definitions, a control unit number must match the starting base device number.

If you specify YES (which is the default), the first base device is set to the same number as
the control unit. If NO is specified, the device number of the first base device and the
control unit number do not necessarily need to match.

» AUTO_SS_ALTERNATE: This policy specifies the ID of the subchannel set in which newly
discovered parallel access volume (PAV) alias devices are defined during an
auto-definition process. Free device numbers must be available in this subchannel set,
and processors that have access to the device range must support alternate subchannels.

The default subchannel set ID is 1.

» AUTO_SS_DEVNUM_SCHEME: This policy defines the scheme for assigning device
numbers to PAV alias devices in an alternate subchannel set. The following schemes are
supported:

— CONSECUTIVE: The alias device numbers in an alternate subchannel set are
consecutive to the base device numbers.

— DENSE: The device numbers in an alternate subchannel set are densely assigned,
that is, the next free device numbers in the assigned device number range are used.

— PAIRING: This is the default. Base and alias device numbers are assigned alternatively
starting with, for example, device numbers xx00 and xx80 versus xx80 and xx00.

— NONE: The control unit and device number proposals by HMC are bypassed. This lets
the user manually apply the numbers for detected objects. (new with z/OS V2R1).
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» AUTO_SUG_CU_RANGE: This policy specifies the range of control unit numbers from
which numbers for auto-defined control units are taken. If no value is specified, the range
0001 - FFFE is taken as default. Specify the range according to the following syntax:

nnnn-mmmm
Where:

— nnnn is the lower range boundary.
— mmmm is the upper range boundary.

» AUTO_SUG_DEV_RANGE: This policy specifies the range of device numbers from which
device numbers for auto-defined devices are taken. If no value is specified, the range
0001 - FFFF is taken as default.

Consideration: 1/0O Autoconfiguration avoids using device and control unit numbers in
the 0000-00FF range in Subchannel set 0. If you have no alternative number ranges
available, you must configure the CUs or devices manually in this range.

» AUTO_SUG_DYN_CHPIDS: This policy specifies the number of dynamically managed
channel paths that are allowed on a control unit definition, if it is auto-defined. A maximum
number of seven dynamic channel paths is allowed. The default is 2.

» AUTO_SUG_LPGROUP: This policy specifies the name of a group of logical partitions to
which discovered devices are assigned. If no name is set, devices are assigned to all
eligible partitions of the active sysplex. The reserved group name ALL signals this setting
during the autoconfiguration processing.

» AUTO_SUG_OSGROUP: This policy specifies the name of a group of OS configurations
to which discovered devices are assigned. If no name is set, devices are assigned to all
OS configurations that correspond to the active LP group.

» AUTO_SUG_STAT_CHPIDS: This policy specifies the number of static channel paths to
be assigned to a control unit definition, if it is auto-defined. At least one and not more than
eight static channel paths can be defined. The default is 6.

The next four keywords became available with z/OS V2R1.

» AUTO_CHPID_EXCLUDE: This policy specifies the exclusion of CHPIDs in the discovery
and proposal process. To add a CHPID for exclusion enter the letter a next to the keyword
to add a CHPID, or remove a previously added CHPID with the letter d. This applies also
for all four keywords.

» AUTO_CHPID_INCLUDE: This policy specifies the inclusion of CHPIDs into the discovery
and proposal process.

» AUTO_SWAD_EXCLUDE: This policy specifies the exclusion of switches in the discovery
and proposal process.

» AUTO_SWAD_INCLUDE: This policy specifies the inclusion of switches into the discovery
and proposal process.
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4.5.6 Running the automatic I/O discovery process

After you specify the policies, start the /O Autoconfiguration process for HCD to discover and
automatically define control units and 1/O devices into a specified target IODF.
Start the 1/0 Autoconfiguration process from HCD by completing the following steps:

1. Select option 1. Define, modify, or view configuration data from the Primary Task
Selection menu.

2. Select option 6. Discovered new and changed control units and I/O devices.
These steps open the Discovery and Autoconfiguration Options panel (Figure 4-21). Use this

panel to select processing options for discovery and autoconfiguration. Input to all fields is
required, and the initial defaults are supplied.

Specify autoconfiguration options. Then, press Enter to start the
discovery process.

Autoconfiguration is based on 2 1. Active IODF
2. Currently accessed IODF

Scope of discovery . . . . . 1 1. New controllers only
2. A11 controllers
3. Controller containing CU +
4, Controller with S/N

Show proposed definitions . . 1 1. Yes 2. No

Force full mode discovery . . 2 1. Yes 2. No

Tolerate incapable systems 2 1. Yes 2. No

Target IODF name . . . 'SYS6.IODFC5.WORK' +

Figure 4-21 HCD - Discovery and Autoconfiguration Options: setting discovery options

You must set the following autoconfiguration options:
» Autoconfiguration is based on

Choose whether the active production IODF or the currently accessed IODF is used as the
base for new configuration definitions that result from the discovery process.

HCD checks the discovered devices accessible to the system against this selected IODF,
whether they are already defined or not. If they are found to be new or changed, the
resulting configuration proposals are also adopted to fit into this IODF.

HCD copies this IODF to the selected target IODF, which receives all changes that are
made to the configuration during autoconfiguration processing.

Remember: Any IODF that you select as the base for I/O autoconfiguration must be
enabled for full dynamic activation. If you select a work IODF that is not enabled, base it
on a production IODF.
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Scope of discovery
In this selection, you decide which controllers are discovered:

— New controllers only: HCD discovers and returns only new controllers that are not yet
known in the chosen target IODF.

— All controllers: HCD discovers and returns all new controllers and all changed
controllers (a full discovery).

— Controller containing CU : HCD runs a discovery that is limited to the controller
containing the control unit with the specified number. The referenced control unit must
be a DASD or tape CU, and must be defined in the target IODF.

— Controller with S/N: HCD runs a discovery that is limited to the controller containing the
serial number with the specified number.

Show proposed definitions

You can decide whether the panel displays proposed definitions for possible configuration
changes. Select Yes if you want to work in an attended operation mode. In this mode, HCD
starts a subsequent series of panels in which you can revise and change the proposed
settings.

Select No if you want to run the unattended fast path of I/0O Autoconfiguration. In this case,
HCD does not offer a possibility to revise the proposals, or to update or add definitions.
Instead, the HCD definitions are saved in the target IODF immediately.

Force full mode discovery

Decide when discovery processing should stop. If set to No, which is the default,
processing stops after several consecutive unused CUADD values that do not exist on the
target controller. With this option set to Yes, for each discovered controller, all unused
logical control unit addresses (CUADD values) and unit addresses are checked for
changes.

Tolerate incapable systems (This definition became available with z/OS V2R1)

Select Yes to decide to tolerate incapable systems. I/O Autoconfiguration allows discovery
by controller serial number and filters the discovered controllers accordingly. HCD can
process an I/O Autoconfiguration request that is partially directed against unavailable
systems of an LPAR group or a sysplex, or against systems that are not capable to
support I/0O Autoconfiguration. Users can specify that the request applies to appropriate
systems only, and that unavailable/incapable systems are tolerated but ignored.

Target IODF name

Type the name of a work IODF to receive the configuration definitions for all discovered
new or changed controllers, according to your selected scope of discovery.

This input is required. The specified IODF can either be an existing work IODF, or created
by HCD. In any case, the IODF specified in the Autoconfiguration is based on field is
copied to the specified target IODF.

The target IODF must not be enabled for multi-user access.

Tip: As soon as you accepted any proposals into your target IODF, it becomes the new
currently accessed IODF.
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3. Press Enter and observe the status message at the bottom of the panel (Figure 4-22).

Figure 4-22 HCD - Fabric Discovery in progress message

4.5.7 Applying updates to the autoconfiguration proposals

134

After a successful discovery, HCD displays the result in the Discovered New or Changed
Controller List (Figure 4-23). Only discovered controllers are returned, which are reachable
from all target systems that have partitions that are defined in the LP group referenced by the
AUTO_SUG_LPGROUP policy keyword.

e Discovered New or Changed Controller List --------- +
Policy Backup Query Help

Row 1 of 3
Command ===> Scroll ===> CSR

Select one or more controllers to be defined, then press

Enter.
Manufacturer
/ Type Model Name Plant Serial-# New Processed
2107 932 IBM 75 FBAZ1 Yes No
_ 3590 J70 IBM 78 C4146 Yes No
3590 CO06 IBM 78 5367 Yes No

kkkkhkkkhkhkkkhkhkkhkhkkhkhkkkhx* Bottom Of data KhkkXkkkkkkhxkkhkkk ik khkk%

Figure 4-23 HCD - Discovered New or Changed Controller List: discovered controllers

This panel lists all discovered controllers that are either not yet defined in the IODF or whose
definition in the IODF differs from discovered controller characteristics.
To apply updates to the autoconfiguration proposals, complete the following steps:

1. Enter the action code “/” next to one or multiple controllers that you want to be defined or
changed in the target IODF. HCD then processes each selected controller in the way that
is described below.

2. Press Enter and note the status message at the bottom of the panel (Figure 4-24).

Figure 4-24 HCD - Controller discovery in progress
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3. In this example, HCD issued msg CBDG721l, indicating that the serial number field for the
following control units has been updated in the IODF with the serial number that was
discovered (Figure 4-25). Press PF3 to continue.

Row 1 of 4
Command ===> Scroll ===> CSR

Messages are sorted by severity. Select one or more, then press Enter.

/ Sev Msg. ID Message Text
I CBDG721I Discovery provided serial number FBAZ1 for controller.

# The serial numbers of the following control units are

# changed accordingly: 6100, 6300, 6500, 6700, 6000, 6200,
# 6400, 6600

*

R R Rk R Rk Rk R Rk Rk Rk R Rk Bottom Of data KKAXKAXRKRARKRA RKR Xk kkkhkhkhkkk,x*%

Figure 4-25 HCD - Proposed Control Unit List: CBDG721] message for serial number changes

4. As a result of the discovery process, the Proposed Control Unit List (Figure 4-26) offers
definition proposals for the control units that are found in the currently processed
controller.

Row 1 of 8
Command ===> Scroll ===> CSR

Control unit type . . : 2107-932 Serial number : FBAZ1
Proposed switch.ports : 62.85 62.58 61.08 62.0C 61.0C 61.58 62.08 61.85
To accept the proposed values, press Enter. To modify them, edit the

fields, or select one or more control units to change, exclude or include
the corresponding definitions, then press Enter.

CuU Cu # of LPAR
/ ADD number+ devices Access+ New Description I
_ 00 6000 42 ALL No YY CUO Y
_ 01 6100 42 ALL No YY CU1 Y
_ 02 6200 42 ALL No YY CU 2 Y
_ 03 6300 42 ALL No YY CU 3 Y
_ 04 6400 42 ALL No YY CU 4 Y
_ 05 6500 42 ALL No YY CU 5 Y
_ 06 6600 42 ALL No YY CU 6 Y
_ 07 6700 42 ALL No YY CU 7 Y
Khhkkkhkhkkkhkhkkhkhkkkhkhkkkhkhkhkhkikk* Bottom of data Khhkkkhkhkkkhkhkhhkhkkkhkhkkkhkhkkkhkhkk,k

Figure 4-26 HCD - Proposed Control Unit List: accept, modify or not
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You can accept the proposed control unit definitions, or make the following modifications:

— For control units that show Yes in column New (which indicates whether the control unit
is not yet defined in the IODF), you can overwrite the values in column CU number.

— Also, you can overwrite the LPAR Access and Description fields by entering values in
the panel.

— In the forward slash (/) column, you can enter an action code (i, €, or c) for the given
control unit:

* With action code 1, you can include the corresponding control unit definition in
the IODF.

* With action code e, you can exclude the control unit from being defined in the IODF.

¢ Your selection is reflected in column I. Y denotes included and N denotes excluded
control units.

¢ Action code c leads you to the Select Processor / CU panel. On this panel, HCD
displays a list of all defined processors. You can define how the control unit is to be
attached to one or more processors.

Rules for discovered control units:

— For each discovered control unit that is already defined with the same CUADD value,
the existing control unit definition is checked for the same serial number. If the serial
numbers match, or the IODF definition does not contain a serial number, the control
unit number of the existing control unit is used. If the serial numbers do not match, a
warning message is given, and the discovered control unit is proposed with a new
number.

— For each discovered control unit that is not yet defined in the IODF, a new serial
number is proposed.

— When a new control unit number is proposed, its value is taken from the preferred
range that is specified by the AUTO_SUG_CU_RANGE policy. If there is no free
control unit number in the IODF within that range, a warning message indicates that
the policy cannot be followed. A free control unit number outside of the range is then
proposed.

— Proposed existing control units are updated with the discovered serial number. If the
type of a discovered control unit differs from its definition in the IODF, the definition is
updated.

Rules for discovered devices:

— For each discovered device that is already defined with the same unit address on an
existing control unit, the existing device number is proposed. For non-existing devices
on the control unit, the existing device numbering scheme is applied if possible.

— For new devices on new or existing control units where the existing device number
scheme cannot be applied, the device numbers are determined based on the
AUTO_SUG_DEV_RANGE and AUTO_MATCH_CU_DEVNUM policies.

For PAV alias devices, the numbers are additionally determined based on the
AUTO_SS_ALTERNATE and AUTO_SS_DEVNUM_SCHEME policies. If a policy
cannot be applied because no free numbers are available for the active LP group and
OS groups, a warning message is given. Free device numbers outside the policies can
then be used.
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5. Apply the modifications and press Enter when you finish, or you can accept the proposed
definitions without changes and press Enter. In both cases, HCD displays the Proposed
Control Unit / Device List (Figure 4-27).

Proposed Control Unit / Device List Row 1 of 23
Command ===> Scroll ===> (CSR

Control unit type . . : 2107-932 Serial number : FBAZ1

To accept the proposed values, press Enter. To modify them, edit the
fields, or select one or more device ranges to change, exclude or include
the corresponding definitions, then press Enter.

—————— Device----- S CU UA 0S
/ Number  Type+ Num Range Access+ N Description
5F3A,10 3390B 6000 00-09 ALL N

5F45,8  3390B
5F55,2  3390B
5F58,12 3390B
5F65,5  3390B
5F70 33908
5F72,4  3390B
5F78,12 3390B

6000 0A-11 ALL
6000 12-13 ALL
6000 14-1F ALL
6000 20-24 ALL
6000 25-25 ALL
6000 26-29 ALL
6100 00-0B ALL

_ 5F85 33908 6100 0C-0C ALL
_ 5F8F,4  3390B 6100 0D-10 ALL
5F94 33908 6100 11-11 ALL

6100 23-24 ALL
6100 25-29 ALL
6100 12-22 ALL
6200 00-08 ALL
6200 11-13 ALL
6200 09-10 ALL
6200 14-29 ALL
6300 00-29 ALL
6400 00-29 ALL
6500,42 3390B 6500 00-29 ALL
6600,42 3390B 6600 00-29 ALL
6700,42 3390B 0 6700 00-29 ALL N

B R R Bottom of data R R

5FA7,2  3390B
5FAA,5  3390B
5FB8,17 3390B
5FAF,9  3390B
5FC9,3  3390B
5FCC,8  3390B
6214,22 3390B
6300,42 3390B
6400,42 3390B

O OO OO OO OO ODOODODOODODODOCDOOOOCOWm
=Z2E=Z2=2=2=2=2=2=2=2=2=2=2Z2=2=2=2=2=2=2=2=2=2

I
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
Y
*

Figure 4-27 HCD - Proposed Control Unit / Device List: proposed values

This list proposes definition details for existing or new devices accessible by the currently
processed discovered control units (in the example, 6000 - 6700). In the header of this
panel, you can see the control unit type and serial number of the discovered controller.

You can accept the proposed device definitions without changes by pressing Enter. Also,

you can narrow the proposed device definitions by overwriting one or more of the device

ranges. You can only overwrite devices with a Y in column N (abbreviation for New), which
indicates that the device range is not yet defined in the IODF.

Furthermore, for one or more of the listed device ranges with Y in column N, you can
change the OS Access and the Description fields by overwriting the values in the panel.
Again, a changed OS group must be a subset of the initial OS group.
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For further available actions on devices, select one or more devices using the forward
slash (/) action code:

— Selecting action code i includes the corresponding devices from autoconfiguration,
Similarly, action code e excludes them.

— Using action code c leads you to the Device / Processor Definition panel. This panel
displays a list of all defined processors that have one or more channel paths to the
control unit to which the device being added or changed is attached. Here you can
select the processor and channel subsystem for which you want to change the
device-to-processor definition.

In both cases, either with modifications applied or with accepting the unchanged
propositions, pressing Enter returns you to the Discovered New or Changed Controller
List.

. In the example, accept the discovered devices and press Enter.

For each successfully processed controller, its Processed field is now turned to Yes
(Figure 4-28).

-------- Discovered New or Changed Controller List --------
Policy Backup Query Help
Row 1 of 3
Command ===> Scroll ===> CSR

Select one or more controllers to be defined, then press
Enter.

Manufacturer
/ Type Model Name Plant Serial-# New Processed
_ 2107 932 IBM 75 FBAZ1 Yes Yes
_ 3590 J70 IBM 78 C4146 Yes No
3590 C06 IBM 78 C5367 Yes No

;******************** Bottom Of data kkhkkkhkhkkhkkhkhkhkhkkhkhkkhkhkkkkx

Figure 4-28 HCD - Discovered New or Changed Controller List: discovered controller added

You can select the next controller to be autoconfigured, or press PF3 to exit the panel.
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4.5.8 Excluding a specific switch from the discovery and proposal process

In this section, we describe how to work with the keyword AUTO_SWAD_EXCLUDE in the
Autoconfiguration Policies panel.

Figure 4-29 is an excerpt showing proposed switch ports for switch 61 and switch 62 of the
previous controller discovery on control unit 2107-932 with serial 75-FBAZ1.

Row 1 of 8
Command ===> Scroll ===> CSR

Control unit type . . : 2107-932 Serial number : FBAZ1

Proposed switch.ports : 62.85 62.58 61.08 62.0C 61.0C 61.58 62.08 61.85

Figure 4-29 HCD - Proposed Control Unit List: switch ports for switch 61 and switch 62

Figure 4-30 shows the Autoconfiguration Policies panel with the AUTO_SWAD_EXCLUDE keyword
and a value of 61 to exclude all proposed switch ports related to switch 61.

------------------------ Autoconfiguration Policies -----=--=--=mmcmmcmmummn
Row 3 of 13 More: >
Command ===> Scroll ===> CSR

Edit or revise autoconfiguration policies.

HCD Profile : PBRESA.HCD.PROFILE

/ Policy keyword P Value +

# AUTO_MATCH_CU DEVNUM Y YES

# AUTO_SS_ALTERNATE Y1

# AUTO_SS_DEVNUM SCHEME Y PAIRING

# AUTO_SUG_CU_RANGE Y 0001-FFFE

# AUTO_SUG_DEV_RANGE Y 0001-FFFF

# AUTO_SUG_DYN_CHPIDS Y 2

# AUTO_SUG_LPGROUP N

# AUTO_SUG_OSGROUP N

# AUTO_SUG_STAT CHPIDS Y 6

_ AUTO_SWAD_EXCLUDE N 61
AUTO_SWAD_INCLUDE N

Figure 4-30 HCD - Autoconfiguration Policies: AUTO_SWAD_EXCLUDE set for switch 61
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You can add multiple AUTO_SWAD_EXCLUDE entries for more than just one switch to be
excluded. To enter the next value type a before the keyword press enter and add the next
value to the new line. See Figure 4-31

Row 1 of 8
Command ===> Scroll ===> CSR

Control unit type . . : 2107-932 Serial number : FBAZ1
Proposed switch.ports : 62.85 62.58 62.0C 62.08
To accept the proposed values, press Enter. To modify them, edit the

fields, or select one or more control units to change, exclude or include
the corresponding definitions, then press Enter.

Cu Cu # of LPAR
/ ADD number+ devices Access+ New Description I
_ 00 6000 42 ALL No YY CUO Y
_ 01 6100 42 ALL No YYCU1 Y
_ 02 6200 42 ALL No YY CU 2 Y
_ 03 6300 42 ALL No YY CU 3 Y
_ 04 6400 42 ALL No YY CU 4 Y
_ 05 6500 42 ALL No YY CU5 Y
_ 06 6600 42 ALL No YY CU G Y
_ 07 6700 42 ALL No YY CU 7 Y
Khhkhkhkkkkhkhkhdhdhhhhhhkhhkhhddhdhhhirxx Bottom Of data Khhkhkhkkkkhkhkhkhdhhhhhhhhhhkhdhdhdhhhrhrxkkx

Figure 4-31 HCD - Proposed Control Unit List: without switch port related to switch 61

This Autodiscovery is based on the same starting conditions (work IODF) as the two
discovery sequences shown in this section.

4.5.9 Excluding specific CHPIDs from the discovery and proposal process

In this section, we describe how use the AUTO_CHPID_EXCLUDE keyword in the
Autoconfiguration Policies panel.

Figure 4-32 on page 141 shows the Autoconfiguration Policies panel with a new setup.
The exclusion of switch 61 was removed. Instead, all CHPIDs attached to switch 62 are
excluded now.

The syntax for the value is Processor.CSS,CHPID. In our example SCZP501.0,41 for the first
CHPID 41 in channel subsystem 0. In addition, a wildcard with asterisk (*) and a range are
allowed also.
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Command ===>

Autoconfiguration Policies ----=--=-=--cmommmmmmo

Row 1 of 21 More: >
Scroll ===> (CSR

/ Policy keyword

_ AUTO_CHPID_EXCLUDE
_ AUTO_CHPID_EXCLUDE
_ AUTO_CHPID_EXCLUDE
_ AUTO_CHPID_EXCLUDE
_ AUTO_CHPID_EXCLUDE
_ AUTO_CHPID_EXCLUDE
_ AUTO_CHPID_EXCLUDE
_ AUTO_CHPID_EXCLUDE
_ AUTO_CHPID_EXCLUDE
AUTO_CHPID_INCLUDE
AUTO_MATCH_CU_DEVNUM
AUTO_SS_ALTERNATE
AUTO_SS_DEVNUM_SCHEME
AUTO_SUG_CU_RANGE
AUTO_SUG_DEV_RANGE
AUTO_SUG_DYN_CHPIDS
AUTO_SUG_LPGROUP
AUTO_SUG_OSGROUP
AUTO_SUG_STAT CHPIDS
AUTO_SWAD_EXCLUDE
AUTO_SWAD_INCLUDE

SeoWe ¥R W SR SR S ¥ 3|

Z<Z=Z<<<<<<ZZZZ=Z=Z=Z=Z=Z=2T

N

Edit or revise autoconfiguration policies.

HCD Profile : PBRESA.HCD.PROFILE

Value +
SCzP501.0,41
* %43

* %45

*,47
*,4E-4F
.*,54-57
.*,5C-5F
.*,63

.*,65

* OF X X X X

YES
1

PAIRING
0001-FFFE
0001-FFFF
2

kkhkkkkhkkhkhkkhhkhhkkhkhkkhkkhkhkkhkhkkhkk*k Bottom of data kkhkkkhhkhkhkkhhkhhkkhkhkhkhkkhkhkkhkhkkkkhk*x

Figure 4-32 HCD - Autoconfiguration Policies: AUTO_CHPID_EXCLUDE for all CHPIDs attached to

switch 62

4.5.10 Before and after captures of the example

The following panels of the control unit list (Figure 4-33 on page 142) and control unit
definition (Figure 4-34 on page 142) are used in the example before the 1/0 Autoconfiguration
process. They show the control unit definitions that are currently connected to processors
other than the processor in the LP Group.

Note the following items:

» The CSS column indicates 6.

» The MC column is blank.
» The Serial # is blank.
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Figure 4-33 shows the control unit list before the changes.

Control Unit List Row 718 of 904
Command ===> Scroll ===> (SR
Select one or more control units, then press Enter. To add, use F1l.
e
/ CU  Type + CUADD CSS MC Serial-# + Description
_ 6000 2107 0 6 YY CU O
_ 6100 2107 1 6 YY CU 1
_ 6200 2107 2 6 YY CU 2
_ 6300 2107 3 6 YY CU 3
_ 6400 2107 4 6 YY CU 4
_ 6500 2107 5 6 YY CU 5
_ 6600 2107 6 6 YY CU 6
_ 6700 2107 7 6 YY CU 7

Figure 4-33 HCD - Control Unit List: example before I/O Autoconfiguration

Figure 4-34 shows the definition before the changes.

----------------------- View Control Unit Definition ------=----—cmmcme-

Row 1 of 6 More: >
Command ===> Scroll ===> (CSR
Control unit number . : 6000 YY CU O
Control unit type . . : 2107 Serial number .

Connected switch.ports: 61.08 61.58 62.08 62.58

ENTER to continue.

Proc.CSSID 1------ R  S— — T—— 6------ yZ— I
SCZP201.0 40.08 42.58 41.08  43.58
SCZP201.1 40.08 42.58 41.08 43.58

SCZP401.0 61.08 64.58 62.08 65.58
SCZP401.1 61.08 64.58 62.08 65.58
SCZP401.2 61.08 64.58 62.08 65.58

SCZP401.3 61.08 64.58 62.08 65.58

kkhkkkhkkhkhkkhkhkhkhhkhkhkkhhkhkhkkhkhkkhkkkkx Bottom of data kkhkkkhkkhkhkkhhkhhkkhkhkkhkkhkhkkhkhkkkkhkkx

Figure 4-34 HCD - View Control Unit Definition: example before I/O Autoconfiguration

Figure 4-35 on page 143 shows the panel of the control unit list that is used in the example
after the I/O Autoconfiguration process that shows the CU definitions.
Note the following changes:

» The CSS column now indicates 7.
» The MC column now indicates 2.
» The Serial # now indicates the Serial Number of the controller.
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Control Unit List Row 718 of 904
Command ===> Scroll ===> CSR

Select one or more control units, then press Enter. To add, use F1l.

e
/ CU  Type + CUADD CSS MC Serial-# + Description
_ 6000 2107 0 7 2 FBAZl YY CU O
_ 6100 2107 1 7 2 FBAZl YY CU 1
_ 6200 2107 2 7 2 FBAZ1 YY CU 2
_ 6300 2107 3 7 2 FBAZl YY CU 3
_ 6400 2107 4 7 2 FBAZl YY CU 4
_ 6500 2107 5 7 2 FBAZl YY CU 5
_ 6600 2107 6 7 2 FBAZl YY CU 6
6700 2107 7 7 2 FBAZl YY CU 7

Figure 4-35 HCD - Control Unit List: example after I/O Autoconfiguration with values changed

In the View Control Unit Definition panel (Figure 4-36), note the following changes:
» The Serial-# now indicates the Serial number of the controller.
» Processor SCZP501 is now connected with six static CHPIDs and two dynamic CHPIDs.

----------------------- View Control Unit Definition ------=----—ccmcm-

Row 1 of 7 More: >
Command ===> Scroll ===> CSR
Control unit number . : 6000 YY CU O
Control unit type . . : 2107 Serial number . . . : FBAZ1

Connected switch.ports: 61.08 61.0C 61.58 61.85 62.08 62.0C 62.58 62.85

ENTER to continue.

Proc.CSSID 1------ 2------ 3--—-- L B 6------ 7------ 8------
SCZP201.0 40.08 42.58 41.08 43.58

SCZP201.1 40.08 42.58 41.08 43.58

SCZP401.0 61.08 64.58 62.08 65.58

SCZP401.2 61.08 64.58 62.08 65.58

SCZP401.3 61.08 64.58 62.08 65.58

SCZP501.0 65.85 63.58 64.08 5D.0C 60.0C 51.58 * *

KKAXKAKRKRAXRKRARKA Xk kkkhkhkhkkkhxk% Bottom O-f—' data R R R R Rk Rk Rk Rk Rk Rk

Figure 4-36 HCD - View Control Unit Definition: example after I/O Autoconfiguration showing processor
SCZP501 now connected
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4.6 1/0 Autoconfiguration using HCM

Running the I/0 Autoconfiguration process using HCM involves these tasks:

Defining autoconfiguration policies

Defining logical partition groups for autoconfiguration
Defining OS configuration groups for autoconfiguration
Setting keywords for autoconfiguration policies
Completing the automatic I/O discovery process
Applying updates to the autoconfiguration proposals

vyvVvyVvYyvYyYyvyy

These procedures assume that you have a working knowledge of HCM.

4.6.1 Defining autoconfiguration policies

To define the autoconfiguration policies, complete the following steps:
1. Click Utilities — Autoconfiguration (Figure 4-37).

Utilities | Options  Help

Autoconfiguration..,

Mowe Port Connections..,

Aggregate CHPIDs..,

Convert ESCOMN Part to FC..

Prirme the IODF with "Sensed” data..,
Change CHPID Link &Address Format..,

CHPID Mapping Tool Support..,

ExportIOCP or /O Configuration staternents
Check Configuration File...

Export Master Configuration File

WAVYPMN Prediction Tool Suppart..

Browvse Perforrmance Data..,

Figure 4-37 HCM - Utilities: Autoconfiguration

2. The first window (Welcome) of the Autoconfiguration wizard opens (Figure 4-38 on
page 145). Click Next.
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Autoconfiguration - Welcome

‘wielcome to the Autoconfiguration wWizard.

You can either let the wizard configure the devices [unattended mode).

af pou cah update the proposed configuration definitions (attended mode).

The process has 4 steps:
1. Select options
2. Discover contrallers
3. Auto-define control units and devices based on user-defined policies

4. Dizplay & summary of step 1 -3

Click Next to begin,

This wizard automatically discovers FICON storage devices [DASD and Tape] connected to & switch.

MNext > | Cancel Help

Figure 4-38 HCM - Autoconfiguration: welcome

As described in the HCD examples, set up the LP groups and OS groups. Click Policies

under Specify autoconfiguration policies (Figure 4-39).

Autoconfiguration - Options

S pecify autoconfiguration options:

Scope of discovery
& Mew contollers only

" &l controllers

" Controller containing CU: |

" Conroller with serial number:

Full made discovery

[” Force exhaustive search for CUADDs configured on controllers

MNon-capable systems

[7 Tolerate uncapable and unavailable spstems

Specify autoconfiguration policies:

Palicies...

< Back Mext > I Cancel Help

Figure 4-39 HCM - Autoconfiguration: options
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The next HCM panel opens (Figure 4-40).

Autoconfiguration Policies @

Prafile Options | LF Groups | 05 Groups

Autoconfiguration policies in HCD profile; 'PERESAHCD PROFILE!

agﬂove Kepward Help  “alue Description Explanation
j J AUTO_CHPID_EXCLUDE j | | CHFID [range) excluded from propozal i‘
j J AUTO_CHPID_INCLUDE j | | CHFID [range] included in propozal
* AUTO_MATCH_CU_DEYNUM j & es o | CU number should match baze device number
* AUTOL55_ALTERNATE j |‘I j | Alternate subchannel set for propozed aliaz devices
* AUTO_S5_DEYNUM_SCHEME j |F'A|FHNG ﬂ | Subchannel zet device numbering scheme
* AUTO.SUG.CL_RANGE j |DDD‘I FFFE | Control unit number range for auto proposal
* AUTO_SUG._DEY_RANGE j |DDD‘I FFFF | Device number range for auto proposal
* AUTO_SUG.DYN_CHPIDS j |2 j | M arimurn number of dynamic CHPIDs
AUTO_SUG.LPGROUP j | j | LP Group for auto propozal
AUTO_SUG_0SGROLP j | j | 05 Group for auto proposal j

QK | Cancel | Help |

Figure 4-40 HCM - Autoconfiguration Policies: default settings

The default settings are shown in some of the fields for Profile Options:

» If this is the first time you are setting your Profile Options and Policies, the defaults are set
and displayed.

» If you previously updated your Profile Options and Policies, they are stored in
and retrieved from your userid.HCD.PROFILE data set. This example uses the
PBRESA.HCD.PROFILE data set.

4.6.2 Defining logical partition groups for autoconfiguration

To define logical partition group for autoconfiguration, complete the following steps:

1. Click the LP Groups tab (Figure 4-41 on page 147). This window shows that no LP
groups are currently defined in this policy. Then, click Add.
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Autoconfiguration Policies @

" Profile Options  LP Groups | as Groups]

LP Group Hame | Description Aszigned Logical Partitions

Add

QK | Cancel Help

Figure 4-41 HCM - Autoconfiguration Policies: LP Groups with nothing defined

2. In the example, enter an LP Group Name and Description, and then select the
Processor ID menu to show a list of all defined processors in this IODF (Figure 4-42).

Add LP Group
LP Group Marne: |p5|:|1 LPGP
Diescription: | Test LP group for SCZP501
|Ukassigned Partitions Agzzigned Partitions
Processor ID E ﬂ
= |
SCZP201

Processar SCZP401 AOe D escription Frocessor
SCZP20] SCePalT 5 WTSCZYMT R
SCZP201 o AD2 0s WTSCHET

SCZP201 0 AD3 0s ITS0S514 .
SCZP201 o Add os WTSCMA, 7
SCZP201 0 A5 os WRLINLEZ

SCZP201 0 ADB 0s DST2vH0

SCZP201 0 AD7 0s WRLINUG

SCZP201 o A8 os WHLINUKE

SCZP201 o A03 os WTSCPOK,

SCZP201 0 AdA 0s ITS02WM2

SCZP201 0 ADB 0s ITS0S513

SCZP201 0 AdC os

SCZP201 0 ADE CF/05 CHFID holder

SCZP201 0 ADF CF/05 CHFID holder

SCZP201 1 AN 0os China SCC1

SCZP201 LY os Chine SCC2

SCZP201 1 A13 CF China CHCF1

SCZP201 1 Ald CF China CHCF2

SCZP201 1 Al5 os China CHZ2vM1

SCZP201 1 AlE os DST2VH1 %

Figure 4-42 HCM - Add LP Group: selecting Processor Ids to add to an LP Group
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This option is set to an asterisk (*) by default to show all defined processors and partitions
in the box in the lower left corner. You can filter this list by selecting a processor in the
Processor ID window. Alternatively, scroll through the list of processors and partitions.

3. Highlight the processor and partition that you want to add to the LP Group and click Add.
In the example, select processor SCZP501 and partition AO1 (Figure 4-43).

Description:

LP Group Mame:

Add LP Group

PEOLPGF

| TestLP Group for SCZF501

Unassigned Partitions

Processor |0 j
Processar C55  Partition Usage D escription
SLZP2] 0. A0l 05 WAL HPS
SCeP201 0 A2 05 WTSCMET
SCZF201 o A3 05 ITS05514 E
SCZP201 o Al4 05 WWTSCMeS
SCZP201 o AlS 05
SCZF201 o ADG 05 DSTZYMO
SCZP201 o AD7 05
SCZP201 o Alg 05
SCZF201 o AN 05 WTSCPOE
SCZP201 0 A& 05
SCZP201 0 AR 05 ITS05513
SCZF201 o AlC 05
SCZP201 0 ADE CF/O05 CHPID holder
SCZP201 o ADF CF/0% CHPID holder
SCzF201 1 AN 05
SCZP201 1 A2 05
SCZP201 1 A1z CF
SCzF201 1 Al4 CF
SCZP201 1 AlS 05
SCZP201 1  AlE 0s DSTZW1 o

e
|

=5

Azsigned Partitions

Processar C55 Partition Usage D escription
SC2Pa01 0 A 05 SC76

gk | Cancel Help

Figure 4-43 HCM - Add LP Group: adding processor ID and partition to an LP Group

4. Click OK or add more processors and partitions to the LP Group.

5. Click OK (Figure 4-44).

Autoconfiguration Policies

" Profile Options  LP Groups | as Groups]

LP Group Hame
PEO1LPGP

| Description

Aszigned Logical Partitions

TestLP Group for SCZP50T

SCZPE0.0.A00

Add

QK Cancel Help

Figure 4-44 HCM - LP Groups: processor ID and partition now added to an LP Group
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4.6.3 Defining OS configuration groups for autoconfiguration

To define OS configuration groups for autoconfiguration, complete the following steps:

1. Click the OS Groups tab (Figure 4-45). This window shows that there are currently no OS
groups defined in this policy. Click Add.

Autoconfiguration Policies

(-2l
" Profile Options | LP Groups 05 Groups |
05 Group Hame | Description Azzigned 05 Config
Add

QK | Cancel Help

Figure 4-45 HCM - Autoconfiguration Policies: OS Groups with nothing defined

2. In the example, enter an OS Group Name and Description and highlight the OS
configuration that you want to add to your OS Group (Figure 4-46).

Add 05 Group

05 Group Mame: PEO1OSGP

Description: |Test 05 group for 5CZP501

Unassigned 05 Configurations Assigned 05 Configurations

05 Configuration  Type  Description 0S Configuration  Type  Description

ALLDEY
SHT Ay Lab Services N
b Sha1 Production systems
TRAINER MWS  Trainer - Local Site Onl..
Add >

ak. | Cancel Help

Figure 4-46 HCM - OS Groups: OS configuration list

3. Click Add to add the unassigned OS configuration to the assigned OS configuration list
and to the OS Group.
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4. Click OK or add more OS configurations.
5. In the example, add only the LO6GRMVS1 OS configuration and click OK (Figure 4-47).

Autoconfiguration Policies @

" Profile Options | LP Groups 05 Groups |

05 Group Hame Description Azszi d 05 C
F50105GP 0

Delete

Add

Copy
Edit

QK | Cancel Help

Figure 4-47 HCM - OS Groups: OS configuration added

4.6.4 Setting keywords for autoconfiguration policies

To set keywords for autoconfiguration policies, complete the following steps:
1. Click the Profile Options tab (Figure 4-48).

Autoconfiguration Policies @

Profile Optians | LF Groups | 05 Groups

Autoconfiguration policies in HCD profile; 'PERESA HCD.PROFILE'

agﬂove Keyword Help  ‘alue Description Explanation
j J AUTO_CHPID_EXCLUDE j | | CHFID [range] excluded from propozal i‘
j J AUTO_CHPID_INCLUDE j | | CHFID [range] included in propozal
* AUTO_MATCH_CU_DEYNUM j & es o | CU number should match baze device number
* ALTO_SS_ALTERNATE j |‘I j | Alternate subchannel zet for propozed aliaz devices
* ALTO_SS_DEVNUM_SCHEME j |F'AIF|ING j | Subchannel et device numbering scheme
* AUTO_SUG_CL_RANGE j |DDD‘I FFFE | Control unit number range for auto proposal
* ALTO_SUG_DEY_RANGE j |DDD‘I FFFF | Device number range for auto proposal
* AUTO_SUG_DYN_CHPIDS j |2 j | Marimurm number of dynamic CHPIDs
AUTO_SUG. LPGROLP j | j | LP Group for auto propozal
AUTO_SUG_DSGROUP j | j | 05 Group for auto proposal j

QK | Cancel | Help |

Figure 4-48 HCM - Autoconfiguration Policies: default settings
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2. For the example, set the following keywords (Figure 4-49); these values are also found in
the pull-down menus next to each data box. Then, click OK.

— AUTO_SS_ALTERNATE: Set to 1 (SS1).

— AUTO_SUG_DYN_CHPIDS: Set to 2 (dynamic CHPIDs).
— AUTO_SUG_LPGROUP: Set to P501LPGP (LP Group).
— AUTO_SUG_OSGROUP: Set to P5010SGP (OS Group).
— AUTO_SUG_STAT_CHPIDS: Set to 6 (static CHPIDs).

Autoconfiguration Policies

Profile Optians | LF Groups | 05 Groups

Autoconfiguration policies in HCD profile:

Add/
Femove Kepward

+| | auTo_cHPID_INCLUDE
* AUTO_MATCH_CU_DEVNUM
= AUTO_55_ALTERNATE
* AUTO_55_DEVNUM_SCHEME
* AUTO_SUG_CU_RANGE
* AUTO_SUG_DEV_RANGE
* AUTO_SUG_DYN_CHPIDS
AUTO_SUG_LPGROUP
AUTO_SUG_OSGROUP

* AUTO_SUG_STAT_CHPIDS

bl §

‘PBRESAHCD.PROFILE

Walue Description
I |
* ‘Yes " Mo [
[ =
|PAIRING ~
| oo -FFFE [
| oo -FFFF [
2 =
|PSIILPGP ~
|PEMOSGP ~
5 =

Explanation
CHFID [range] included in proposal ﬂ

CU number should match base device number
Alternate subchannel set for proposed alias devices
Subchannel zet device numbering scheme J
Contral unit number range for auto proposzal

Device number range for auto proposzal

M aximum number of dynamic CHRID

LP Group for auto proposal

05 Group for auto proposzal

Mumber of static CHFIDs to be assigned

=

=]

Cancel | Help |

Figure 4-49 HCM - Autoconfiguration Policies: changed from defaults

4.6.5 Completing the automatic I/O discovery process

Now that the profile options and policies are set, start the automatic I/O discovery process. In

this example, we search for New controllers only.

In the Autoconfiguration - Options window, click Next (Figure 4-50 on page 152).
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Autoconfiguration - Options

Specify autoconfiguration options:

Scope of discovery
& New controllers only

Al controllers

" Controller containing CU: | J

" Contraller with serial number:

Full mode discovery

[~ Force exhaustive search for CUADDs configured on contrallers

Mon-capable systems

[ Tolerate uncapable and unavailable spstems

Specify autoconfiguration policies:

Falicies...

< Back ‘

Nest »

Cancel Help

Figure 4-50 HCM - Autoconfiguration Options: beginning the search

The Fabric discovery process starts. When complete, the next window opens (Figure 4-51).

Autoconfiguration - Discovered Controller List

Scope of dizcovery: Mew controllers only
Full mode discovery: Mo

Tolerate uncapable and unavailable systems: Mo

Autoconfiguration operation mode
+ Show proposed definitions

" Automatically configure contral units and devices

Select one or maore controllers to be defined:

To enable button Mest, include at least one controller

< Back

Include Type Model Manufacturer Plant Serial Humber Hew * Processed Policies...
2107 932 IBM 7a FBAZT Yes Mo
3530 Coe IBM 78 CH367 Yes Mo
3590 470 IEM 78 C41465 Yes No i 2

[T

Mumber of objects
lizted: 3

Cancel Help

(sl

Figure 4-51 HCM - Autoconfiguration: discovered controller list
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4.6.6 Applying updates to the autoconfiguration proposals

To apply updates to the autoconfiguration proposals, complete the following steps:

1. Highlight the controller and click Include to include that controller for the controller

discovery process. Note the check mark in the Include column (Figure 4-52). Click Next.

EXS

Autoconfiguration - Discovered Controller List

Scope of dizcovery:
Full mode discovery:

Tolerate uncapable and unavailable systems:

Mew controllers only
Mo
Mo

Autoconfiguration operation mode
+ Show proposed definitions

" Automatically configure contral units and devices

Select one or more controllers to be defined:

Include Manufacturer Serial Number Processed

Policies...
Columts...

Exclude...
Include...

Mumber of objects
listed: 3

78
78

1B
IBM

CH367
Ca14e

es
es

Mo
Mo

Cancel Help

< Back | Mest > |

Figure 4-52 HCM - Autoconfiguration: include discovered controller

In the example, HCM issues the CBDG7211 message, indicating that the serial number
field for the control units has been updated in the IODF with the serial number that was
discovered (Figure 4-53).

=3

Message
Sewverity: |
Meszage ID; CBDGT2I

Discovery provided serial number FBAZT for controller. The serial numbers of the
following control units are changed accordingly: 5100, 5300, 6500, 6700, 6000, 5200,
G400, GBO0

Explain...

Figure 4-53 HCM - Autoconfiguration: CBDG721] message for serial number changes

Click OK to continue.

As a result of the discovery process, the Proposed Control Unit List offers definition
proposals for the control units found in the currently processed controller. All eight Control
Unit entries are selected as “Include” by default (Figure 4-54 on page 154).
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Autoconfiguration - Proposed Cantral Unit List

Controller Type: 2107 - 932
Controller Serial Mumber:  FBAZT
Connected Switch Ports: [g2 a5 62z 58 sz 0C 62z.08 6l.08 61.58 61.0C 61.85 =

Include / | CUADD | cu Numher| Type | Serial Numbe| # Devices: | LPAR Acces4 Hew | Deszcription

v oo E000 2107 FBAZT 42 PE0TLPGP Mo Y CU 0 M
v o1 E100 2107 FBAZT 42 PE0TLPGP Mo Y CU
v 02 6200 2107 FBAZT 42 PSOTLPGP Mo Yy Cu 2
v 03 6300 2107 FBAZT 42 PSIILPGP Mo Yy CU 3
v 04 £400 2107 FBEAZT 42 PE01LPGP Mo Y CU 4
v 05 £500 2107 FBEAZT 42 PE01LPGP Mo Y CU S
v 0& EE00 2107 FBEAZT 42 PE01LPGP Mo Y CU 6
v 07 £700 2107 FBEAZT 42 PE01LPGP Mo Y CU7?
Mumber of objects
listed: 8
| Meut » | Cancel Help

Figure 4-54 HCM - Autoconfiguration: proposed control unit list

2. If you want to edit the proposed control units, highlight the control unit entry and click Edit.
You can change the Control Unit Number, LPAR Access, and Description. In the example,
keep the discovered definitions unchanged (Figure 4-55).

Autoconfiguration - Proposed Control Unit List

Controller Type: 2107 - 932
Controller Serial Number:  FEAZ1
Connected Switch Parts: [e2 s 62 52 e2.00 6z.08 6l.08 61.58 sl.0C 6l.85 =
Edit Proposed Contral Unit
CUADD: uli]
Contral Unit Murmber: G000
Include / CUADD | CU Humber | Type c |
- ——f ance
v 0 5000 Cortral Urit Type: 2107
v m E100 2107
v te cat 210 Serial Number. FBAZI Help
v 03 E300 2107
v 04 E400 2107 :
v 05 £500 2107 e e
v 0g EEOO 2107
5 07 5700 2107 LPAR Access: | DEOLLICD LJ
Drescription: |W cun
e Mo

Columnns...

Edi...

Exclude...

Include...

a4

Mumber of objects
ligted: 8

Mext »

Cancel Help

Figure 4-55 HCM - Autoconfiguration: edit proposed control unit list
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Click Next to continue to the Proposed Control Unit / Device List (Figure 4-56).

Autoconfiguration - Proposed Device List

Controller Type: 2107 - 932

Controller Serial Mumber: — FBAZ1

Include / Device Humber | Type | S5CHS | CU Humber | UA Range | 05 Access Mew Description

v 5F70.1 33908 i} £000 2525 PEOT10SGP Mo -
v SFF2.4 33908 0 £000 26-29 PEO105GP Mo

v BF7e12 33908 0 E100 an-oe PEO10SGP Mo

v 5FE5.1 33908 0 E100 0c-oc PEOT10SGP Ma

v GFEF .4 33908 0 6100 ap-10 PSO105GP Mo

v 5F34.1 33908 0 6100 11 PSOT05GP Mo

v SFAT.2 33908 0 £100 2324 PEO105GP Mo

v SFAA 5 33908 0 £100 2529 PEO105GP Mo

v SFAFA 33908 0 6200 a0-0s PEO10SGP Mo

v SFBBI7 33908 i} £100 1222 PEO105GP Mo

v BFCa.2 33908 0 E200 1113 PEO10SGP Mo =
v SFCC.A 33908 0 E200 0310 PEOT10SGP Ma

v £214.22 33908 0 6200 14-29 PSO105GP Mo

v £300.42 33908 0 6300 a0-23 PSOT05GP Mo

v £400.42 33908 0 £400 00-29 PEO105GP Mo

v 650042 33908 0 E500 00-29 PEO105GP Mo

v EE00.42 33908 0 EEO0 a0-29 PEO10SGP Mo

v 6700.42 33908 0 E700 00-29 PEO105GP Mo -

| Mest > |

Columns...

[EE I

Mumber of objects
listed: 23

Cancel Help

Figure 4-56 HCM - Autoconfiguration: proposed device list

3.

Again, all entries are selected as ‘Include’ by default. If there are any device numbers that
you do not want to add to the discovery proposal, highlight them and click Exclude.

In the example, include all the device numbers there were discovered. Click Next.

HCM issues an Autoconfiguration - Summary report that can be saved to your
workstation. Click Accept to include these discovered control unit and device definitions
into the IODF, or Reject if you want to cancel the inclusions (Figure 4-57 on page 156).

For this example, click Accept.
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Autoconfiguration - Surnmary

Comntroller FEAZ1l was selected for autoconficuration: -

Type Model Manufacturer Plant Serial Number New Processed
£107 Elchd IEM 75 FBAZ1 T T

m

The following switch ports are connected to controller FBAEL:

EZ.88 EBZ.EB EZ.0OC EZ.08 £1.08 €158 £1.0C £1.85

The following control units were proposed for controller FBAZL:

CUADD CU Numbher Type Serial Number # Dewices LPAR Access MNew Description
oo &000 2107 FBAZ1 4z DPEOLLPGP N TY CU O

Commected CHPIDs:

CHPID Link Address

SCEPZ01.0.40 og

SCEPZ01.0.4Z2 3:}

SCEPZ01.0.41 og

SCEPZ01.0.43 £g

SCEPZ01.1.40 og -

Sawve Summary ...

Accept | Feject | Help

Figure 4-57 HCM - Autoconfiguration: summary report

All discovered and processed controllers now have a Yes value in the Processed field
(Figure 4-58).

Autoconfiguration - Discowvered Contraller List @
Scope of discoveny: Mew controllers anly
Full mode discovery: Na

Tolerate uncapable and unavailable spstems. Mo

Autoconfiguration operation mode
* Show proposed definitions

" Automatically configure control units and devices

Select one or more controllers to be defined:

Include Type Model M anufacturer Plant Serial Humber Mew * Processed Paolicies... |
2107 932 IBM 78 FBAZT Yes es
3590 CO6 IBM 78 CH3ET Yes Mo

3590 J70 IEM 75 C4146 Yes Mo Columns...

[T

Mumber of objects
listed: 3

To enable button Nest, include at least one controller

| Cloze | Help

Figure 4-58 HCM - Autoconfiguration: discovered controller processed
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6. Click Close to complete the Autoconfiguration Wizard process or highlight and select
Include for one or more unprocessed controllers.

Figure 4-59 shows the updated serial number FCAZ1 and discovered paths (six static and
two dynamic) added to the control unit definitions for processor SCZP501.

Contral Unit List 2%l

List of control units for 2107 #2 reaching Sting 5F34-5F 43 String BF45-5F4C .

1D Serial number Description / | CHPIDs Connections...
E000

2107 o1 w0 1/0 Devices...
£200 2107 FBAZ1 0z Y CU 2 SCZP201.0.40 5CZP201.0.41 SCZP201.0.42 . B
6300 2107 FBAZT 03 Y CU 3 SCZP201.0.44 SCZP201.0.45 SCZP20M.0.46 . B3 Edit...
6400 2107 FBAZ1 04 Y CU 4 SCZP201.0.40 SCZP201.0.41 SCZP201.0.42 .. 64
6500 2107 FBEAZ1 05 Y CU B SCZP201.0.44 SCZP201.0.45 SCZP201.0.46 .. B Shatus...
BE00 2107 FBEAZ1 0E Y CUE SCZP201.0.40 SCZP201.0.41 SCZP201.0.42 . B
6700 2107 FEAZ1 07 YW CUTF SCZP201.0.44 SCZP201.0.45 SCZP201.046 . B

Performance... I

Processor and CHPID Connections @

|SCZP201.0 SCZP201.1| SCZP401.0| SCZP401.1 | SCZPAM 2| SCZP401.3 | SC2PSI.0| SCZP50L | SCZPSM.2| SCZPS013 Summar |

Processor definitions for control unit G000

Log
Frocessor Addr. CHRID:
SCZP201.0 00 4061.08 41.6208 426168 436258 ——
SCZP2011 00 4061.08 416208 426158 436258
SCZP401.0 00 616108 E26208 G46158 B55258 :
SCZP4011 00 G161.08 626208 646158 E56258 Group Edit...
SCZP401.2 00 G161.08 626208 646158 E55258

[ E5,

4. b

Colurmns. .. SCZPS01.2 Yiew
_— SCZPS01.3 * CHPID=
 UNITADDs
7 Attributes
Order CHPIDs

¢ BylD " ByDLA

QK | Cancel Help

Figure 4-59 HCM - Autoconfiguration: controller with discovered paths added
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Upgrading from an IBM zEC12 to
IBM z13

This chapter describes how to upgrade an existing IBM zEC12 to an IBM z13.

You can also upgrade from a z196 to a z13. However, only examples of upgrading or
replacing a zEC12 are shown in detail. An upgrade includes all frames, drawers, and new 1/O
features.

Because a wide variety of environments exists, the results that are achieved in your
environment might differ from those that are described here. Nevertheless, the steps in this
chapter can provide enough information for you to replicate the approach in your own
environment.

This chapter includes the following topics:

Scenario overview

HCD: Migrating the existing 2827 IODF

OSA: Saving and restoring configuration data
HCD: Validating the 2964 work IODF

CMT: Assigning PCHIDs to CHPIDs

HCD: Updating the 2964 work IODF with PCHIDs
HCD: Building the 2964 production IODF
HCD/HMC: Loading the 2964 processor IOCDS
HMC: Creating Reset Profile for activation

vyVVyVYyYVYVYVYVYYVYY

© Copyright IBM Corp. 2015. All rights reserved. 159



5.1 Scenario overview

This overview describes the upgrade scenario including the configuration process, migration
path and planning considerations, and the MES upgrade scenario.

5.1.1 The configuration process

The ten I/O configuration steps that are described in the “I/O configuration process” topic of
I/O Configuration Using z/0S HCD and HCM, SG24-7804 are used for the example scenario.

Figure 5-1 shows the general process flow that is followed in this example. The numbered
steps are described after the figure.

m "Initiation"

Cus.tomer.'s n "Define"
Configuration \Available"

Design

m l zEC12 work IODF

with zEC12 PCHIDs

IBM Order to o
Manufacturing
z13 work IODF

E "Design" m “Check” I

"Apply’
"Create"

o !

validated IOCP m “Commiunicate
4 ) statements as
new devices,
Manufacturing performance, SPoF, CMT Input m
file to naming standards I
ResourceLink updated IOCP
statements and
E "Prerequisites” CMT output
PSP Bucket, I
latest CCN and
PCHID report
d| L5 ,

m l-" | CHPID Mapping Tool

Resource Link CFR File

m Reports

Figure 5-1 Overall configuration process flow

The steps in the figure are as follows:
1. Initiation

a. When planning to migrate to an IBM z13, the IBM Technical Support team can help you
define a configuration design that meets your needs. The configuration is then used
during the ordering process.

b. The IBM order for the configuration is created and passed to the manufacturing
process.
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c. The manufacturing process creates a configuration file that is stored at the IBM
Resource Link website. This configuration file describes the hardware being ordered.
This data is available for download by the client installation team.

d. A New Order report is created that shows the configuration summary of what is being
ordered along with the Customer Control Number (CCN). The CNN can be used to
retrieve CFReport (a data file that contains a listing of hardware configuration and
changes for a central processor complex (CPC)) from Resource Link.

2. Prerequisites

Ensure that you have the current PSP Bucket installed. Also, run the SMP/E report with fix
category (FIXCAT) exceptions to determine whether any program temporary fixes (PTFs)
must be applied. Ensure that you have the most current physical channel ID (PCHID)
report and CCN from your IBM System Service Representative.

3. Design
When you plan your configuration, consider this information:
— Naming standards
— FICON switch and port redundancy
— Adequate I/O paths to your devices for performance

— OSA channel-path identifier (CHPID) configuration for network and console
communications

— Coupling facility connections internally and to other systems.

Because the IBM z13 server does not support attachment to the IBM Sysplex Timer, you
must consider how the IBM z13 will receive its time source. An IBM z13 cannot join a
Coordinated Time Network (CTN) that includes a z10 or earlier as a member. Because the
z10 was the last server that supported the IBM Sysplex Timer (9037) connectivity, the z13
cannot be configured as a member of a mixed CTN. The z13 can only join an STP-only
CTN.

When you are planning to replace a z196 or zEC12 with a new z13, plan the replacement
of channels that are not supported on IBM z13. You must carefully plan how to replace
those, for instance, ISC-3 to HCAS3-O or ICA SR for connectivity between z13 and z13.

You might need to increase CF storage size when you replace z196 or zEC12 with z13.
Coupling Facility Control Code (CFCC) level 20 requirements might differ from CFCC level
19 and earlier. Use the CFSizer Tool to get the new CF storage requirements.

4, Define

The existing z196 or zEC12 1/O configuration is used as a starting point for using
Hardware Configuration Definition (HCD). The z196 or zEC12 production input/output
definition file (IODF) is used as input to HCD to create a work IODF that becomes the
base of the new IBM z13 configuration.

When the new IBM z13 configuration is added and the obsolete hardware is deleted, a
validated version of the configuration is saved in an IBM z13 validated work IODF.

5. Check

a. From the validated work IODF, create a file that contains the IBM z13 IOCP statements.
This IOCP statements file is transferred to the workstation used for the CHPID
Mapping Tool (CMT). Hardware Configuration Manager (HCM) can also be used here
to transfer the IOCP deck to and from the CMT.

b. The configuration file that is created by the IBM Manufacturing process in step 1d is
downloaded from Resource Link to the CMT workstation.
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The CHPID Mapping Tool (CMT) uses the input data from the files to map logical
channels to physical ones on the new IBM z13 hardware.

You might make decisions in response to the following situations, among others:

i. Resolving situations in which the limitations on the purchased hardware cause a
single point of failure (SPoF). Consider purchasing more hardware to resolve some
SPoF situations.

ii. Prioritizing certain hardware items over others.

c. After the CMT processing finishes, the IOCP statements contain the physical channels
to logical channels assignment that is based on the actual purchased hardware
configuration.

The CHPID Mapping Tool (CMT) also creates configuration reports to be used by the
IBM System Service Representative and the installation team.

The file that contains the updated IOCP statements created by the CMT, which now
contains the physical channels assignment, is transferred to the host system.

d. Use HCD, the validated work IODF file created in step 5a, and the IOCP statements
updated by the CMT to apply the physical channel assignments created by the CMT to
the configuration data in the work IODF.

6. Create

After the physical channel data is migrated into the work IODF, an IBM z13 production
IODF is created and the final IOCP statements can be generated. The installation team
uses the configuration data from the IBM z13 production IODF when the final power-on
reset is done, yielding an IBM z13 with an 1/O configuration ready to be used.

7. Test

IODFs that are modifying existing configurations can be tested in most cases to verify that
the IODF is making the intended changes.

8. Available

a. If you are upgrading an existing z196 or zEC12, you might be able to use HCD to write
an I0CDS to your system in preparation for the upgrade. If you can write an IOCDS to
your current system in preparation for upgrade, do so and let the IBM System Service
Representative know which IOCDS to use.

Tip: Using the HCD option “Write IOCDS” in preparation of an upgrade is the
preferred method for writing the initial IOCDS when upgrading from a z196 or a
zEC12 to an IBM z13. This scenario uses the HCD option Write IOCDS process.

b. If the 2196 or zEC12 is not network connected to the CPC where HCD is running, or if
you are not upgrading or cannot write an IOCDS in preparation for the upgrade, use
HCD to produce an IOCP input file. Download this input file to a USB flash drive.

9. Apply
The new production IODF can be applied to the IBM z13 in these ways:

— Using the Power-on Reset process
— Using the Dynamic IODF Activate process

10.Communicate

Communicating new and changed configurations to operations and the appropriate users
and departments is important.
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5.1.2 Migration path considerations

The migration path from a z196 or zEC12 to an IBM z13 can be either in the form of a field
upgrade to the existing z196 or zEC12, or a replacement (push/pull) of an existing z196 or
zEC12 with a new IBM z13. Note the following points:

>

A field upgrade means that the existing z196 or zEC12 processor serial number is
retained during the upgrade.

A replacement of the existing z196 or zEC12 by a new IBM z13 implies physically
removing (push) the z196 or zEC12 and bringing in a new IBM z13 (pull) to take its place.
The replacement IBM z13 has a new serial number that is different from that of the existing
z196 or zEC12.

This chapter documents a field upgrade scenario.

5.1.3 Planning considerations

The following 1/O features (listed with feature codes, FC) can be ordered for a new z13:

VY Y Y Y YYYVYYYVYVYVYYY

FICON Express16S LX (long wavelength - 10km) - FC 0418
FICON Express16S SX (short wavelength) - FC 0419
FICON Express8S LX (long wavelength - 10 km) - FC 0409
FICON Express8S SX (short wavelength) - FC 0410
OSA-Express5S GbE LX (long wavelength) - FC 0413
OSA-Express5S GbE SX (short wavelength) - FC 0414
OSA-Express5S 10 GbE LR (long reach) - FC 0415
OSA-Express5S 10 GbE SR (short reach) - FC 0416
OSA-Express5S 1000BASE-T Ethernet - FC 0417
RoCE-Express 10 GbE SR (short range) - FC 0411

zEDC Express - FC 0420

Crypto Express5S - FC 0890

Flash Express - FC 0403

HCA3-O 1x LR IFB - FC 0170

HCA3-O 12x IFB - FC 0171

PCle-O SR Integrated Coupling Adapter - FC 0172

The following features, if present in a z196 or zEC12, can be carried forward when you
upgrade to an IBM z13:

VY Y Y YYYYYYYVYVYVYVYYY

FICON Express8S LX (long wavelength - 10 km) - FC 0409
FICON Express8S SX (short wavelength) - FC 0410
FICON Express8 LX (long wavelength - 10 km) - FC 3325
FICON Express8 SX (short wavelength) - FC 3326
OSA-Express5S GbE LX (long wavelength) - FC 0413
OSA-Express5S GbE SX (short wavelength) - FC 0414
OSA-Express5S 10 GbE LR (long reach) - FC 0415
OSA-Express5S 10 GbE SR (short reach) - FC 0416
OSA-Express5S 1000BASE-T Ethernet - FC 0417
OSA-Express4S GbE LX (long wavelength) - FC 0404
OSA-Express4S GbE SX (short wavelength) - FC 0405
OSA-Express4S 10 GbE LR (long reach) - FC 0406
OSA-Express4S 10 GbE SR (short reach) - FC 0407
OSA-Express4S 1000BASE-T Ethernet - FC 0408

RoCE Express 10 GbE SR (short range) - FC 0411

zEDC Express - FC 0420

Flash Express - FC 0402
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» HCA3-O 1xLRIFB-FC 0170
» HCA3-O 12x IFB - FC 0171

The following features are not supported on IBM z13:

ESCON

FICON Express4 LX (long wavelength - 10 km)
FICON Express4 SX (short wavelength)
FICON Express2 (LX and SX)

FICON Express (LX and SX)

FICON (pre-FICON Express)
OSA-Express3 GbE LX (long wavelength)
OSA-Express3 GbE SX (short wavelength)
OSA-Express3 10 GbE LR (long reach)
OSA-Express3 10 GbE SR (short reach)
OSA-Express3 1000BASE-T Ethernet
OSA-Express2 10 GbE Long Reach
OSA-Express

Crypto Express3

Crypto Express2

HCA2-O 1x LR IFB

HCA2-O 12x IFB

ISC-3 (Peer mode only)

ISC-3 Links in Compatibility Mode

ICB-2

ICB-3

ICB-4

PCIXCC and PCICA

VY Y Y Y Y Y Y YYYYVYVYYYYYVYVYVYVYYY

Parallel channels (use FICON and ESCON converters)

Table 5-1 lists the channel types as described in an I/O configuration data set (IOCDS) that
are supported by the z196 (2817), zEC12 (2827), and z13 (2964).

Table 5-1 Channels, links, and adapters with CHPID type and support

CHPID
Channels type 2817 support | 2827 support 2964 support
ESCON channels:
Connection Channel (ESCON architecture) CNC Up to 240 - -
Channel to Channel (connects to CNC) CTC Up to 240 No No
Converter Channel Path (for BL types) CcvC Up to 240 - -
Converter Channel Path (for BY types) CBY Up to 240 - -
FICON native channels that attach to FICON
directors or directly to FICON control units:
FICON Express 4 SX and LX FC Carry forward Carry forward No
FICON Express 8 SX and LX FC up to 288 Carry forward | yp to 64
FICON Express 8S SX and LX FC Yes up to 320 Carry Forward
FICON Express 16S SX and LX FC No No up to 320
FICON channels that attach to Fibre Channel FCP Yes Yes Yes
devices, switches, directors, or
Fibre-Channel-to-SCSI bridges
ISC-3 peer mode channels (connects to another CFP Up to 48 Carry forward No
CFP)
IC peer channels (connects to another ICP) ICP Up to 32 Up to 32 Up to 32
HCA2-0 12x InfiniBand host channel adapters CiB Up to 32 Up to 32 links No
HCA2-O 1x LR InfiniBand host channel adapters Up to 32 Up to 32 links No
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CHPID

Channels type 2817 support | 2827 support 2964 support
HCAS3-0 12x InfiniBand host channel adapters CiB Up to 32 Up to 32 links Up to 32 links
HCAB3-O LR InfiniBand host channel adapters Up to 48 Up to 64 links Up to 64 links
PCle-O SR Integrated Coupling Adapter CS5 No No Up to 32 links
HiperSockets (IQDIO) channels IQD Up to 32 Up to 32 Up to 32
OSA- Express2 GbE LX/SX OSDand | Upto48ports | No No

OSN carried forward
OSA- Express2 1000BASE-T OSE, Yes No No

OSD,

OSC,

and OSN
OSA- Express2 10 GbE LR OSD Yes No No
OSA-Express3 GbE LX/SX OSDand | Upto 96 ports | Carry forward No

OSN
OSA-Express3 1000BASE-T OSE, OSC, OSD, Carry forward No

0OSD, OSE, and

OSN: Yes

OSC, .

OSN. OSM: No

and OSM
OSA- Express3 10 GbE LR/SR OSDand | OSD: Yes Carry forward No

0OSX OSX: No
OSA-Express4S GbE LX/SX OSD Up to 96 ports | Up to 96 ports Carry forward
OSA-Express4S 1000BASE-T OSE, No Up to 96 ports Carry forward

OSD,

OSC,

OSN,

and OSM
OSA-Express4S 10 GbE LR/SR OSDand | No Up to 48 ports Carry forward

0OSX
OSA-Express5S GbE LX/SX OSD No Up to 96 ports Up to 96 ports
OSA-Express5S 1000BASE-T OSE, No Up to 96 ports Up to 96 ports

OSD,

OSC,

OSN,

and OSM
OSA-Express5S 10 GbE LR/SR OSDand | No Up to 48 ports Up to 48 ports

0OSX
10GbE RoCE Express SR ROCE No Up to 32 ports Up to 32 ports
ZEDC Express Enterprise Data Compression ZEDC No Max 8 features | Max 8 features

Consider the following information when you plan your configuration:

Coupling links
Software support

Fibre Channel Protocol

vyVVvyVYyVvYyVvYYvVYyYy

Local system name

Hardware Management Console (HMC)

CPC name versus Processor ID
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Coupling links

Only the following coupling facility CHPIDs are supported:

» CHPID type CIB: PSIFB links connecting to an HCA3-O 12x and HCAS3-O LR 1x
» CHPID type ICP: Internal Coupling links.

» CHPID type CS5: Integrated Coupling adapter PCle-O SR

Considerations: Coupling links can be defined as both Coupling and STP links, or
STP-only links. IBM z13 does not support the ISC-3 features.

Hardware Management Console (HMC)

The HMC can appear either as the current HMC does, or as an HMC that can run code to
manage an Ensemble. The current HMC is used to manage, monitor, and operate one or
more IBM z Systems servers and their associated logical partitions. An HMC that has
ensemble code running is an HMC attached to one or more zEnterprise Systems configured
as ensemble members. A particular ensemble is managed by a pair of HMCs in primary and
alternate roles.

The HMC has a global (ensemble) management function, whereas the Support Element (SE)
has local node management responsibility. When tasks are performed on the HMC, the
commands are sent to one or more SEs, which then issue commands to their CPCs.

The z13 requires HMC Application V2.13.0 (driver level 22) or later, and uses only Ethernet
for its network connection. The HMC and the SEs do not contain a floppy disk drive.
Therefore, you must use a USB flash memory drive to input and back up client configuration
data.

Software support

HCD V2.1 or later with the Preventive Service Planning (PSP) bucket for 2964DEVICE and
PTFs) is required to define and support some of the new features of the z13.

Open Systems Adapter - Integrated Console Controller

Because support is withdrawn for the 2074 console controllers, consider using
OSA-Express4S 1000BASE-T or OSA-Express5S1000BASE-T CHPIDs defined as
TYPE=0OSC. With this OSA card, you can set up console function that is supported by a
configuration file defined on the Support Element for that processor.

Fibre Channel Protocol
When you use CHPIDs defined as TYPE=FCP, consider N-Port ID Virtualization (NPIV).

For more information about FCP CHPIDs and the WWPN prediction tool to manage them,
see “Batch Network Analyzer and Compression” on page 47.

CPC name versus Processor ID

HCD allows you to define different processors (logical) to the same CPC (physical). The
Processor ID must be unique within the same IODF, but the CPC name does not. Therefore,
the CPC name does not need to match the Processor ID. This advantage is useful when you
have several processor/logical partition/control unit setups that share a physical CPC within
the same IODF. Furthermore, the Processor ID is what is defined for the optional HWNAME
parameter in the LOAD member in SYS1.IPLPARM.
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The CPC name is coded in HCD option 1.3 under View Processor Definition in the CPC name
field under SNA address, along with a Network name. It is the CPC name, and not the
Processor ID, that is displayed on the HMC.

When you view the network information for a CPC through the HMC, the SNA address is
made up of a network name and CPC name separated by a dot (for example,
USIBMSC.SCZP501). These values are defined in the Support Element for the CPC. They must
match the values that are set in the IODF so that HCD option 2.11 can find the CPC to write
an I0CDS in the System z Cluster List.

Local system name
An extra system name, LSYSTEM, is used to identify the local system name of a server when
you define PSIFB type=CIB or ICA type=CS5 coupling links.

This data field can be found when you change a CIB-capable processor under HCD
option 1.3.

The LSYSTEM field can be set or changed to any one to eight alphanumeric characters. Also,
it can begin with either an alphabetic or numeric character. All characters are uppercase.

The following rules determine whether, and where, HCD sets the LSYSTEM keyword
automatically:

» If a CIB-capable processor is defined and the CPC name is set but the local system name
is not set, HCD sets the local system name to the CPC name.

» If a CIB-capable processor that has not yet defined a CPC name is changed to obtain a
CPC name but no local system name, HCD sets the CPC name to the local system name.

» If a non-CIB capable processor is changed to a support level that is CIB capable, and the
processor has a CPC name set but no local system name, the local system name defaults
to the CPC name.

» If the processor definition is changed such that the local system name is explicitly
removed, HCD does not do any defaulting.

» If a processor has a local system name set (whether it has a CPC name or not), any
change to the local system name must be done explicitly. There is no implicit name if the
CPC name or the support level is changed.

» During Build Production IODF, verification determines whether a local system name is set
for the processor if the processor has a CIB channel path defined. If this verification fails,
an error message is displayed and the production IODF is not built.

Generally, set the local system name the same as the CPC name.

The following additional keywords are for the ID statement in an IOCP deck:

CPATH Specifies the CSSID and CHPID on the connecting system.
CSYSTEM Connecting System name (LSYSTEM in processor definition).
AID Host Card Adapter ID (found in PCHID report).

PORT Host Card Adapter port.
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5.1.4 Miscellaneous equipment specification (MES) upgrade scenario

This scenario describes the configuration steps to upgrade an existing 2827 processor to a
2964 processor. Key factors are as follows:

» HCD requires a new Processor ID for the 2964.
» Generally, keep the same CPC name for the 2964.

» The 2964 processor channels connect to the same switch ports and access the same
control unit interfaces.

» The control unit interfaces connect to the same switch ports.
» The starting IODF is the current 2827 production IODF.

» The target IODF is a new 2964 work IODF.

» HCD actions:

— Migrate updated IOCP statements.
— Build production IODF.
— Remote write IODF to IOCDS.

» The HMC actions:

Build Reset Profile and point to required IOCDS.
Build/verify Image Profiles.

Build/verify Load Profiles.

Run a power-on reset.

The example uses a 2827-H43 with a Processor ID of SCZP401 and four CSSs (CSS ID=0,
CSS ID=1, CSS=2, and CSS ID=3). This system is replaced with a 2964-N63 with a
Processor ID of SCZP501 and six CSSs.

The CPC name SCZP401 and serial number 02-0B8D7 are not changed.

The following CHPID types are migrated:

OSD, OSC, OSM, and OSX
FC and FCP

CIB and ICP

IQD

v

vYyy

The following hardware or CHPID types are not supported and not migrated to the 2964:

ESCON

FICON Express4 LX (long wavelength - 10 km)
FICON Express4 SX (short wavelength)
FICON Express2 (LX and SX)

FICON Express (LX and SX)

FICON (pre-FICON Express)
OSA-Express3 GbE LX (long wavelength)
OSA-Express3 GbE SX (short wavelength)
OSA-Express3 10 GbE LR (long reach)
OSA-Express3 10 GbE SR (short reach)
OSA-Express3 1000BASE-T Ethernet
Crypto Express3

HCA2-O 1x LR IFB

HCA2-O 12x IFB

ISC-3 (Peer mode only)

ISC-3 Links in Compatibility Mode

YVVYVYYYVYYYVYVYVYVYVYVYYVYYY
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Table 5-2 summarizes the migration options and tool requirements. The process steps are
described in 5.2, “HCD: Migrating the existing 2827 IODF” on page 169.

Table 5-2 2827 I/O configuration migrated to a 2964

2827 to 2964

Upgrade existing 2827 to a 2964 (MES upgrade)

Processor ID

Required to change the Processor ID to a new ID

CPC name Generally should be the same name
Channel to switch port connections Same ports
Control Unit to switch port connections Same ports

Starting IODF

Current active production IODF

Target IODF

Create a work IODF

HCD action

Repeat and change (see step 5 on page 169)

CHPID Mapping Tool Program

Optional, but quite useful

CFReport file (CCN)

Required for CMT

IOCP (import from validated work IODF) Yes
CHPID Mapping Tool actions (PCHID reset) | Yes
CHPID Mapping Tool IOCP Output Yes

CHPID Mapping Tool Reports

Yes, CHPID and CHPID to CU Report

5.2 HCD: Migrating the existing 2827 IODF

The following steps explain how to define an existing 2827 1/0 configuration to the new 2964
server by using HCD. You then migrate the channel subsystem and logical partitions from the
2827 to the 2964. Using HCD, the sequence of operations is as follows:

1. Create a work IODF from the current 2827 production IODF.

o 0~ w0 Db

8.
9.

Repeat the 2827 processor that is being replaced.
Observe the CF link messages for later reference.

Delete unsupported items for the repeated 2827.

Change the repeated 2827 to a 2964, and delete the 2827.

Redefine all CF connections to other processors and any Internal CF required
connections.

Define any additional CHPIDs, control units, and devices you want to add during the
upgrade.

Overdefine channel paths where needed.
Save and restore the OSA configuration information.

10.Build a 2964 validated work IODF.

11.Create an IOCP statements file and file transfer to your workstation. This step can be

performed with HCM.

12.Import CFReport and IOCP statements into the CMT.
13.Perform hardware resolution and PCHID/CHPID availability.
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14.Create configuration reports for yourself and the IBM System Service Representative.
15.Import IOCP statements that are updated with PCHIDs back into the validated work IODF.
16.Build the production IODF.

17.Remotely write the IOCP to an IOCDS on the 2964 Support Element. If this action is not
possible, copy the IOCP statements to a USB memory flash drive and run the Stand-Alone
Input/Output Configuration Program to load the IOCP statements to an IOCDS on the
2964 Support Element.

18.Build Reset, Image, and Load Profiles if required.

19.Perform a power-on reset (activate) of the 2964.

5.2.1 Creating the work IODF from the current 2827 production IODF

We use HCD to make a work IODF, but first we start from the current production IODF that
contains the 2827 processor you are upgrading (for example, SYS6.I0DFB3).

5.2.2 Repeating the 2827 processor to be replaced

To repeat the 2827 processor in HCD, complete the following steps:
1. From the main HCD panel, select option 1.3. Processor List.

2. Inthe Processor List (Figure 5-2), enter r (for repeat) next to the 2827 that you want to
upgrade and press Enter.

Processor List Row 1 of 2 More:
Command ===> Scroll ===> (CSR

Select one or more processors, then press Enter. To add, use F11.

/ Proc. ID Type + Model + Mode+ Serial-# + Description
_ SCZP201 2097 E26 LPAR 01DE502097 Eclipse
r SCZP401 2827 H43 LPAR 00B8D72827 Helix

Figure 5-2 HCD - Processor List: repeating processor

3. The Identify Target IODF panel opens. Do one of the following actions:
— To retain all the other processor definitions in the IODF, press Enter.

— Enter a different target IODF data set name. In this case, only the processor you are
repeating is retained in the target IODF.

4. The Create Work I/O Definition File panel prompts you to enter the data set name of the
target IODF (for example, SYS6.I0DFB5. WORK).
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5. The Repeat Processor panel opens (Figure 5-3). Enter the Processor ID of the new 2964

(in this example, SCZP501), keep all the other fields unchanged, and press Enter.

Processor ID . . . . . . . . . SCZP501 _

|

| Processor type . . . . . . . : 2827
Processor model . . . . . . : H43
Configuration mode . . . . . : LPAR
Serial number . . . . . . .. 00B8D72827

| Description . . . .. .. .. Helix

Specify SNA address only if part of an System z cluster:

Network name . . . . . . . . . USIBMSC +
CPCname . . . . . . . . . .. SCZP401  +
|
| Local system name . . . . . . SCZP401
e e +
| New IODF SYS6.IODFB5.WORK defined. | F4=Prompt  F5=Reset
F +

F9=Swap

Figure 5-3 HCD - Repeat Processor: defining new Processor ID
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5.2.3 CF Link information messages

172

You might receive severity messages (E, I, or W). As shown in Figure 5-4, CBDG4411, severity |
messages are displayed in the example because the CF Link CHPIDs were not copied to the
2964 definition.

| Row 232 of 242 |
Command ===> Scroll ===> (CSR

Messages are sorted by severity. Select one or more, then press Enter.

/ Sev Msg. ID Message Text |

| _ I CBDGA441I The coupling facility connection between channel path |
# 3.D5 of processor SCZP401 and channel path 0.D7 of

# processor SCZP401 is not copied.

_ I CBDG441I The coupling facility connection between channel path

# 3.D6 of processor SCZP401 and channel path 2.D4 of

# processor SCZP401 is not copied. |

| _ I CBDGA441I The coupling facility connection between channel path |
# 3.D7 of processor SCZP401 and channel path 2.D5 of

# processor SCZP401 is not copied.

_ I CBDG271I Requested action on object SCZP401 successfully

# processed.
| khhkkkkhkhkkhhhhhhdrhhrhdhhhhhdhdkx Bottom of data *hkkkkkkhk *kkkkkkkk kK *khkkkkkhkkk

Figure 5-4 HCD - Message List: showing CBDG441/

To resolve this problem, complete the following steps:

1. Scroll until you reach the end of the messages and see the CBDG2711 requested action
on object SCZP401 successfully processed message.

2. Press PF3 or PF12 to continue. As shown in Figure 5-5, there is an extra 2827 processor
named SCZP501.

Processor List Row 1 of 3 More:
Command ===> Scroll ===> (CSR

Select one or more processors, then press Enter. To add, use F11.

/ Proc. ID Type + Model + Mode+ Serial-# + Description

_ SCZp201 2097 E26 LPAR 01DE502097 Eclipse
_ SCZP401 2827 H43 LPAR 00B8D72827 Helix
_ SCZP501 2827 H43 LPAR 00B8D72827 Helix

Figure 5-5 HCD - Processor List: repeated processor
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5.2.4 Changing the 2827 to a 2964 and deleting the 2827

You can either keep the original copy of the 2827 (SCZP401) or delete it from the IODF. In this
example, keep it in the IODF for a few more steps.

To change the 2827 to a 2964, complete the following steps:
1. Enter c (for change) next to SCZP501 to change the 2827 to a 2964 and press Enter. The

C

hange Process Definition panel opens (Figure 5-6).

2. Make the following updates and press Enter:

Update Processor type to 2964.
Update Processor model to N63.

Update the 2827 part of the serial number to 2964 (that is, 0B8D72827 to 0B8D72964).

Update the Description if you want

| Processor ID . . . . . . . . : SCZP501
Support level:
XMP, 2827 GAZ support

Processor type . . . . . . . . 2964 +
Processor model . . . . . .. N63 +
| Configuration mode . . . . . . LPAR +

Serial number
Description

--------

Sphinx

Specify SNA address only if part of an System z cluster:

| Network name . . . . . .. .. USIBMSC  +
CPCname . . . . . ... ... SCZP401  +
Local system name . . . . . . SCZP401
Fl=Help F2=Split F3=Exit F4=Prompt  F5=Reset F9=Swap
| F12=Cancel

Figure 5-6 HCD - Change Processor Definition: changing repeated processor
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3. The Update Channel Path Identifiers panel opens (Figure 5-7). No changes are made in
this example.

o Update Channel Path Identifiers ---------=--cmmcmoun-- +
| Row 1 of 88 |
Command ===> Scroll ===> CSR
Specify any changes to the channel path identifiers in the 1list below.
| Processor ID . . . . : SCZP501 Helix |
| Channel Subsystem ID : 0 |
CHPID Type Side Until CHPID New CHPID +
00 0SD _ 00
01 0sC o 01
| 02 0SD o 02 |
| 03 0SD o 03 |
04 0SD _ 04
06 0SD _ 06
07 0SD . 07
0cC 0SD o 0C
| op 0sC o 0D |
| 12 0SD . 12 |
13 0sD _ 13
Fl=Help F2=Split F3=Exit F4=Prompt F5=Reset
F7=Backward F8=Forward F9=Swap F12=Cancel
oo o m oo +

Figure 5-7 HCD - Update Channel Path Identifiers: not changed

4. Press Enter for each Channel Subsystem ID.

HCD displays the message shown in Figure 5-8 because the 2964 has more configuration
resources than the 2827 processor definition.

| Definition of processor SCZP501 has been extended to its maximum |
| configuration. |

Figure 5-8 HCD - Processor List: maximum configuration extended

5. Press Enter. The repeated 2827 processor is successfully changed to a 2964-N63 as
shown in Figure 5-9.

Processor List Row 1 of 3 More:
Command ===> Scroll ===> CSR

Select one or more processors, then press Enter. To add, use F11.

/ Proc. ID Type + Model + Mode+ Serial-# + Description

_ SCzp201 2097 E26 LPAR 01DE502097 Eclipse
_ SCzpao1 2827 H43 LPAR 00B8D72827 Helix
_ SCZp501 2964 N63 LPAR 00B8D72964 Sphinx

Figure 5-9 HCD - Processor List: changed processor
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5.2.5 Deleting the 2827 processor definition

Now that the 2827 was repeated and changed to a 2964, the original 2827 definition
(SCZP401) must be deleted so that the required CF Links can be restored.

To delete the 2827 processor definition, complete the following steps:

1.

2.

Enter d (for delete) next to the SCZP401 processor in the Processor List (Figure 5-10).

Processor List Row 1 of 3 More:
Command ===> Scroll ===> CSR

Select one or more processors, then press Enter. To add, use F11.

/ Proc. ID Type + Model + Mode+ Serial-# + Description

_ SCzp201 2097 E26 LPAR 01DE502097 Eclipse
d SCZP401 2827 H43 LPAR 00B8D72827 Helix
_ SCZP501 2964 N63 LPAR 00B8D72964 Sphinx

Figure 5-10 HCD - Processor List: deleting processor

Press Enter to confirm the deletion of the processor (Figure 5-11).

Processor List Row 1 of 2 More:
Command ===> Scroll ===> (SR

Select one or more processors, then press Enter. To add, use F11.

/ Proc. ID Type + Model + Mode+ Serial-# + Description
_ SCzP201 2097 E26 LPAR 01DE502097 Eclipse
_ SCZP501 2964 N63 LPAR 00B8D72964 Sphinx

Figure 5-11 HCD - Processor List: processor deleted

5.2.6 Reconnecting the CF channel paths that were not migrated

Manually redefine the CF Links that you want from the SCZP501 processor to any other
processor, along with any Internal Coupling Facility links that you want. To help in this effort,
you can get a CF connection report from the previous production IODF containing the 2827.
Alternatively, you can make a note of all CBDG441| error messages that you received in
5.2.5, “Deleting the 2827 processor definition” on page 175.

5.2.7 Defining more 1/O

Define any additional CHPIDs, control units and devices, FICON channel-to-channel
connections (FCTCs), and so on, that you might be adding into the 2964 during the replace.
This section shows use of HCD and HCM to define the following CHPIDs and PCle functions:

»

vVvyyvyVvyy

Defining a CF link over CHPID type CS5 using HCD
Defining a CF link over CHPID type CS5 using HCM
Defining a RoCE PCle function using HCD

Defining a RoCE PCle function using HCM

Defining a zEDC EXPRESS PCle function by using HCD
Defining a zEDC EXPRESS PCle function by using HCM
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Defining a CF link over CHPID type CS5 using HCD

A new CHPID type (CS5) is introduced with the z13 and uses a new PCle-O SR ICA
hardware card for the z13 named PCIe-0 SR Integrated Coupling Adapter FC 0172.

It runs at 8 GBps and up to a length of 150 meters. Presently, its connectivity is supported
only between a z13 and another z13.

The HCD definition process is similar to CHPIDs of type=CIB except that the type=CS5.

In this example, we define these items:

» CHPID=0.86 to AID/Port ID=27/1 to processor=SCZP501
» CHPID=0.96 to AID/Port ID=27/2 to processor=SCZP502
» A CF link between these two CS5 CHPIDs

Complete these steps:

1. From the main HCD panel, select option 1.3. Processor List. Enter s (work with attached
channel paths) next to the first CPC (SCZP501) to which you want to define the CS5
CHPID and press Enter.

2. From the Channel Subsystem List, enter s (work with attached channel paths) next to the
CSSID you want. In our example, we use CSSID=0. Press Enter.

3. Enter add on the command line in the Channel Path List panel to add a new channel and
press Enter.

4. Enter the following values in the Add Channel Path panel (Figure 5-12) and press Enter.

— Channel path ID: 86
— Channel path type: CS5
— Operational mode: SHR

Specify or revise the following values.

Processor ID . . . . : SCZP501 Sphinx
Configuration mode . : LPAR
Channel Subsystem ID : 0

Channel path ID . . . . 86 + Channel ID _ +
Number of CHPIDs . . . . 1

Channel path type . . . CS5 +

Operation mode . . . . . SHR +

Managed . . . . . . .. No (Yes or No) I/0 Cluster +
Description . . . . . . CS5 CHPID definition

Specify the following values only if connected to a switch:

Dynamic entry switch ID __ + (00 - FF)
Entry switch ID . . . . __ +
Entry port . . . . . .. +

Figure 5-12 HCD - Add Channel Path: defining a CS5 CHPID
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5. Enter these values in the Specify HCA Attributes panel (Figure 5-13) and press Enter:

— Adapter ID of the HCA: 27
— Port on the HCA: 1

Specify or revise the values below.

Adapter ID of the HCA . . 27 +
Port on the HCA . . . . . 1+

Figure 5-13 HCD - Specify HCA Attributes: defining CS5 HCA attributes

6. Select the required Access LPARs for CHPID access list. In our example, we use LPAR
AOC (CF) and A01, A02 and A03 (OS). Then press Enter. See Figure 5-14.

Row 1 of 15
Command ===> Scroll ===> CSR

Select one or more partitions for inclusion in the access Tist.
Channel subsystem ID : 0

Channel path ID . . : 86 Channel path type . : CS5
Operation mode . . . : SHR Number of CHPIDs . . : 1

/ CSS ID Partition Name Number Usage Description

0 AOA A 0S

0 AOB B CF/0S CHPID holder
/0 AOC C CF CF7A

0 AOD D CF CF7B

0 AOE E CF CF7C

0 AOF F CF CF7D

/0 A01 1 0S  SC76

/0 A02 2 0S  SC74

/0 A03 3 0S  SC75

0 A04 4 0S  ZZOVM1

Figure 5-14 HCD - Define Access List: selecting partition for CS5 CHPID access

7. Select any Candidate LPARs for the CHPID access list. In our example, we do not select
any candidate LPARs. Press Enter.

8. From the main HCD panel, select option 1.3. Processor List. Enter s (work with
attached channel paths) next to the second CPC (SCZP502) to which you want to define
the CS5 CHPID and press Enter.

9. From the Channel Subsystem List, enter s (work with attached channel paths) next to the
CSSID. In our example, we use CSSID=0. Press Enter.

10.Type add on the command line in the Channel Path List panel to add a new channel and
press Enter.
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11.Enter these values in the Add Channel Path panel (Figure 5-15) and press Enter.

— Channel path ID: 96
— Channel path type: CS5
— Operational mode: SHR

Specify or revise the following values.

Processor ID . . . . : SCZP502 test machine definition
Configuration mode . : LPAR
Channel Subsystem ID : 0

Channel path ID . . . . 96 + Channel ID __ +
Number of CHPIDs . . . . 1

Channel path type . . . CS5 +

Operation mode . . . . . SHR +

Managed . . . . . . .. No (Yes or No) I/0 Cluster +
Description . . . . . . CS5 CHPID definition

Specify the following values only if connected to a switch:

Dynamic entry switch ID __ + (00 - FF)
Entry switch ID . . . . __ +
Entry port . . . . . .. _t

Figure 5-15 HCD - Add Channel Path: defining a CS5 CHPID

12.Enter these values in the Specify HCA Attributes panel (Figure 5-16) and press Enter.

— Adapter ID of the HCA: 27
— Port on the HCA: 2

Specify or revise the values below.

Adapter ID of the HCA . . 27 +
Port on the HCA . . . . . 2 +

Figure 5-16 HCD - Specify HCA Attributes: defining CS5 HCA attributes
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13.Select the required Access LPAR for CHPID access list. In our example, we use LPAR
AOD (CF) and A01, A02, and A03 (OS). Then press Enter. See Figure 5-17.

Row 1 of 15
Command ===> Scroll ===> CSR

Select one or more partitions for inclusion in the access Tist.
Channel subsystem ID : 0

Channel path ID . . : 96 Channel path type . : CS5
Operation mode . . . : SHR Number of CHPIDs . . : 1

/ CSS ID Partition Name Number Usage Description

0 AOA A CF/0s
0 AOB B CF/0s
0 AOC C CF
/0 AOD D CF
0 AOE 3 CF/0s
0 AOF F CF/0s
/0 AO1 1 0S
/0 AO2 2 0S
/0 AO3 3 0S

0 A04 4 CF/0S

Figure 5-17 HCD - Define Access List: selecting partition for CS5 CHPID access

14.Select any Candidate LPARSs for the CHPID access list. In our example, we do not select
any candidate LPARs. Press Enter.

15.Return to the first CHPID definition (0.86 on processor SCZP501) and type f (connect CF
channel paths) next to CHPID 0.86 and press Enter. See Figure 5-18.

Channel Path List Row 91 of 117 More: >
Command ===> Scroll ===> CSR

Select one or more channel paths, then press Enter. To add use F11.

Processor ID . . . . : SCZP501 Sphinx
Configuration mode . : LPAR
Channel Subsystem ID : 0

CHID+ Dyn Entry +
/ CHPID AID/P Type+ Mode+ Sw+ Sw Port Con Mng Description
f 86 27/1 €S5 SHR N No CS5 CHPID definition
_ 87 34/1 CS5 SHR N No P Fram
_ 90 08/2 CIB SHR Y No 12x P201 T/0
94 0B/2 CIB SHR Y No Ix
95  OF/2 CIB SHR Y No 1x

Figure 5-18 HCD - Channel Path List: connecting a CF channel path
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16.Type p (CF channel path connectivity list) next to CHPID 0.86 and press Enter. See
Figure 5-19.

CF Channel Path Connectivity List Row 1 of 17
Command ===> Scroll ===> (CSR

Select one or more channel paths, then press Enter.

Source processor ID . . . . . : SCZP501 Sphinx
Source channel subsystem ID . : 0
Source partition name . . . . : *
—————————— Source----------  -----------Pestination----------- -CU- -#-

/ CHP CHID CF Type Mode Occ  Proc.CSSID CHP CHID CF Type Mode Type Dev
80 08/1 Y CIB SHR N SCZP501.0 82 0C/1 Y CIB SHR CFP 7

_ 81 O0A/1 Y CIB SHR N SCZP501.0 83 OE/1 Y CIB SHR CFP 7
_ 82 0C/1 Y CIB SHR N SCZP501.0 80 08/1 Y CIB SHR CFP 7
_ 83 0E/1 Y CIB SHR N SCZP501.0 81 O0A/1 Y CIB SHR CFP 7
_ 8 0B/1 Y CIB SHR N SCZP501.0 94 0B/2 Y CIB SHR CFP 32
_ 8 O0F/1 Y CIB SHR N SCZP501.0 95 OF/2 Y CIB SHR CFP 32
p8 27/1 Y (S5 SHR N

_ 87 34/1 Y CS5 SHR N

_ 90 08/2 Y CIB SHR N SCZp201.1 BA 0B/2 Y CIB SHR STP

Figure 5-19 HCD - CF Channel Path Connectivity List: creating a CF link

17.Enter the following values in the Connect to CF Channel Path panel (Figure 5-20) and
press Enter.

— Destination processor ID: SCZP502
— Destination channel subsystem ID: 0
— Destination channel path ID: 96

--------------- Connect to CF Channel Path --------
Specify the following values.

Source processor ID . . . . . : SCZP501

Source channel subsystem ID . : 0

Source channel path ID . . . . : 86

Source channel path type . . . : CS5

Destination processor ID . . . . . . SCZpP502_ +
Destination channel subsystem ID . . 0 +
Destination channel path ID . . . . 96 +
Timing-only link . . . . . . . . . . No

Figure 5-20 HCD - Connect to CF Channel Path: specifying the destination attributes
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18.Accept or override the Control Unit and Device numbers for processor SCZP501, then
press Enter. See Figure 5-21.

Confirm or revise the CF control unit number and device numbers
for the CF control unit and devices to be defined.

Processor ID . . . . . . . : SCZP501

Channel subsystem ID . . . : 0

Channel path ID . . . . . : 86 Operation mode . . : SHR
Channel path type . . . . : CS5

Control unit number . . . . FFF6 +

Device number . . . . . .. FE3D

Number of devices . . . .. 8

Figure 5-21 HCD - Add CF Control Unit and Devices: accept or override default values

19.Accept or override the Control Unit and Device numbers for processor SCZP502, then
press Enter. See Figure 5-22.

Confirm or revise the CF control unit number and device numbers
for the CF control unit and devices to be defined.

Processor ID . . . . . . . : SCZP502

Channel subsystem ID . . . : 0

Channel path ID . . . . . : 96 Operation mode . . : SHR
Channel path type . . . . : CSH

Control unit number . . . . FFF5 +

Device number . . . . . . . FE2D

Number of devices . . . . . 8

Figure 5-22 HCD - Add CF Control Unit and Devices: accept or override default values
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HCD returns to the CF Channel Path Connectivity List panel (Figure 5-23) where you can see
that the CF link is now defined.

CF Channel Path Connectivity List Row 1 of 17
Command ===> Scroll ===> (SR

Select one or more channel paths, then press Enter.

Source processor ID . . . . . : SCZP501 Sphinx
Source channel subsystem ID . : 0
Source partition name . . . . : *
—————————— Source----------  -----------Pestination----------- -CU- -#-

/ CHP CHID CF Type Mode Occ  Proc.CSSID CHP CHID CF Type Mode Type Dev
80 08/1 Y CIB SHR N SCZP501.0 82 0C/1 Y CIB SHR CFP 7

81 O0A/1 Y CIB SHR N SCZP501.0 83 OE/1 Y CIB SHR CFP 7

8 0C/1 Y CIB SHR N SCZP501.0 80 08/1 Y CIB SHR CFP 7

83 OE/1 Y CIB SHR N SCZP501.0 81 O0A/1 Y CIB SHR CFP 7

84 O0B/1 Y CIB SHR N SCZP501.0 94 0B/2 Y CIB SHR CFP 32
8 O0F/1 Y CIB SHR N SCZP501.0 95 OF/2 Y CIB SHR CFP 32
8 27/1 Y CS5 SHR N SCZP502.0 96 27/2 Y CS5 SHR CFP 8

87 34/1 Y CS5 SHR N

90 08/2 Y CIB SHR N SCZp201.1 BA 0B/2 Y CIB SHR STP

Figure 5-23 HCD - CF Channel Path Connectivity List: CF link now created

Defining a CF link over CHPID type CS5 using HCM

A CHPID type (CS5) was introduced with the IBM z13 and uses a new PCle-O SR ICA
hardware card for the IBM z13 named FC 0172 PCle-O SR Integrated Coupling Adapter.

It runs at 8 GBps and up to a length of 150 meters. Presently, its connectivity is supported
only between one IBM z13 and another IBM z13.

The HCM definition process is similar to CHPIDs of type=CIB except that the type=CS5.

In this example, we define the following items:

» CHPID=0.86 to AID/Port ID=27/1 to processor=SCZP501

» CHPID=0.96 to AID/Port ID=27/2 to processor=SCZP502

» A CF link between these two CS5 CHPIDs

Complete these steps:

1. From the HCM main page, click Edit — Processor.

Select the first CPC (SCZP501), and then click OK.

Click once on the desired CSS (CSSID=0), and then click CHPIDs.
Click Create. HCM displays the Create CHPIDs window.

Enter the following values in the Create CHPIDs window, then click OK. See Figure 5-24
on page 183.

— Channel path ID: 86
— Channel path type: CS5
— Operational mode: SHR

Al A
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1

Create CHPID=

CHPID: on SCZPE01.0

Frarm: IF 0
ke Cancel

Description: |C55 CHFID

b Jil

Help
Type: C56 =
Mode Dwnamic Switch;
" Dedicated l—_|

" Spanne

Dynamic CHRID Management
™ Managed

1/0 Cluster; | L]

Figure 5-24 HCM - Create CHPIDs: defining a CS5 CHPID

. Enter the following values in the Host Communication Adapter Attributes window
(Figure 5-25), and then click OK.

— Adapter ID of the HCA: 27
— Porton the HCA: 1

ra N

Haost Communication Adapter Attributes

Specify the Host Communication Adapter [HCA]
attributes of the CHRID[g);

Cancel
HCA 1D 27 - 4|
HCA Port Number; hd M

¥,

Figure 5-25 HCM - Specify HCA Attributes: defining CS5 HCA attributes

. Select the required Access and Candidate LPARs for CHPID access list. In our example,
we use LPAR AOC (CF) and A01, A02 and A03 (OS), and no Candidate LPARs. Then click
OK. See Figure 5-26 on page 184.
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" e

|Inasgigned Partitions: Access list
[ K
0.A04
DLADS 0.A02

D.AD6 T 203 Cancel
0507 —

0408

0409 << Remove Help

0408
0.A0B
0400
0.ADE
0.Aa0F i .
1411 !:and|date list:
1.41B
1.A1C

fEE g

Current CHPID Mode iz "Shared'.

Al eligible partitions of all defined channel
subsystemns are shown.

e

A

Figure 5-26 HCM - Assign Partitions: selecting partition for CS5 CHPID access

8. Now observe the CS5 CHPID defined in the CHPID summary list (Figure 5-27).

chpins = |

CHPIDs on SCZP501.0

HCA ID | HCA Port| PCHID | 1D / | Type | Description | Edi. ]
SCZPSOT0TE  FCF EwplfS LY 5
14D SCZPSOLOFF  FCP  EwpleSLX Partitions...
08 SCZPSO1.080 OB 124 PLEXTS
o4 SCZP501.0.51 OB 12x PLEXTS e
oc SCZPS01.082 OB 12¢PLEXTS
I 0E SCZPSO1.083 OB 124 PLEXTS Pe—
0B SCZPSOL084 OB T

SCZPS01.0.85 Cle 1%
SCZP501.0.86 65 C55 CHRID
SCZP501.0.87 CS5 P Fram
SCZP501.0.90 Cle 12«F201 T/0

0F
4
0g

D elete

1
1
1
1
1
1
1
1
2
2
2
2
2

il

0B SCZPEOI0S4 OB T ol
oF SCZPE01.0.95 CE  1x
7 SCZPE01.0.96 LS5 PFram Close
3 SCZPBO01.0.97 £S5 P Fram
SCZPSOT.0CO ICP L
SCZPEO.O.CT IcP |= Help
SCZPEOT.OC2Z ICP 4
SCZPROLOCE  ICP
7ED SCZPS01.0.F0 a0
7E1 SCZPS01.0.F1 180 e
4 | n __i- Tt T T (3

Partition legend by image number: 1=401 2=402 3=403 4=404 5=4058 6=A06 F=A07
Ealurnrs... 8=A03 9=409 A=A4 B=ADB C=A0C D=A0D E=AQE F=A0F

- ¥,

Figure 5-27 HCM - CHPIDs: first CS5 CHPID defined

9. From the HCM main page, click Edit — Processor.

10.Select the second CPC (SCZP502), and then click OK.

11.Click once on the desired CSS (CSSID=0), and then click CHPIDs.
12.Click Create. HCM displays the Create CHPIDs window.
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13.Enter the following values in the Create CHPIDs window, and then click OK:

— Channel path ID: 96
— Channel path type: CS5
— Operational mode: SHR

14.Enter the following values in the Host Communication Adapter Attributes window, and then
click OK:

— Adapter ID of the HCA: 27
— Port on the HCA: 2

15.Select the required Access and Candidate LPARs for CHPID access list. In our example,
we use LPAR AOD (CF) and A01, A02 and A03 (OS), and no Candidate LPARs. Click OK.

16.Now observe the CS5 CHPID defined in the CHPID summary list (Figure 5-28).

CHPIDs

CHPID: on 5CZP502.0

HCA ID | HCA Port| PCHID | ID / Type | Description Edit...

27 2 SCZPR02.0.96 C55  CSECHRID

Partitions...
Interface Type...
Create...

Delete

o
-

adildiilg®

Cancel

Help

1| [ | (3

Partition legend by image number: 1=A01 2=402 3=403 4=" 5=" =" 7=" 8=" 9=" A="B="
Columns... [C=* D=A0D E=* F=*

- ¥,

Figure 5-28 HCM - CHPIDs: second CS5 CHPID defined

17.From the HCM main page, click Create — CF connection.

18.HCM displays the Create Coupling Facility Connection window (Figure 5-29). From the
pull-down, select the first CS5 CHPID that we defined (SCZP501 - 0.86).

7

Create Coupling Facility Connection

QS or CF CHPID: | ~]
SCZP501.0.84 § CIB SHR B Cancel
05 or CF CHPID:  [SCZP501.0.85 5 CIB SHR

SCZPA01.0.86 5 55 SHR
SCZPS01.0.87 5 £S5 SHR
5CZP01.0.90 5 CIB SHR 3

| Help

‘ ifg

¥,

Figure 5-29 HCM - Create Coupling Facility Connection: selecting first CS5 CHPID
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19.From the pull-down, select the second CS5 CHPID that we defined (SCZP502 - 0.96), and

then click OK. See Figure 5-30.

F

Create Coupling Facility Connection

[SCZP501.0.86 5 C55 5HR -]

05 or CF CHPID:

05 ar CF CHPID:

[~ Create a timing-only link

0

Cancel

il

Help

,

Figure 5-30 HCM - Create Coupling Facility Connection: selecting second CS5 CHPID

20.HCM now suggests control unit and device addresses. Accept or override the control unit

and device numbers, then click OK (Figure 5-31).

-
Choose CU and Device Numbers

[

Creating a CF connection between SCZPR01.0.86 and SC2PR02.0.96

— CU atd Devices for 5CZPS01.0.86 CU and Devices for SCZPE02.0.96

Control unit number: b Contral unit number: — [FFF5 +
Device number: FEZD Device number: ]FE 20

MNumber of devices: JE Wumber of devices: |2

Cancel

Help

e

¥

Figure 5-31 HCM - Choose CU and Device Numbers: creating a CF link
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21.The CF link is now created. To view it, select the Locate — CF connection HCM menu
option or click one of the CPC CHPID definitions and press F4. See Figure 5-32.

SCZP501 2964-N63

SCZP502 2964-N63

® @ @@ AOA 1o
AOB | &
@ AOC
AOD
AOE
AOF
®lo[e/o[®] <SC76>
®|®|®|®|® A2
®|®|®|®|@] AO3
® @ © @ A4
® @ @@ A3
® @ © @ A06
® @ @@ A7
® @ © @ A08
® @ @@ A9
AB | o
A1C %
Al

AO1

A2

® @ ®

0.95

AD3

0SSO

Figure 5-32 HCM - Viewing the CS5 CF link graphically

Defining a RoCE PCle function using HCD

RDMA over Converged Ethernet (RoCE) uses a new PCle hardware card for the zEC12 and

IBM z13 and is named 10GbE RoCE Express SR (FC 0411).

To use RoCE hardware functions, the Function IDs, Virtual Function IDs, and Physical

Network IDs must be defined in HCD to the PCHID that is assigned to the RoCE hardware
cards installed in the processor.

Similar to defining a CHPID to a PCHID for FICON and OSA type channels, Function IDs and

Virtual Function IDs are assigned RoCE PCHIDs.

These steps describe only the definition process. However, if you want deeper understanding

of how RoCe works, see Chapter 14, “Configure Open System Adaptor (OSA) and RoCE
Express” on page 653.
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First, for information about the PCHID and Resource Group (RG), see the PCHID report for
the processor (Example 5-1).

Example 5-1 PCHID Report - RoCE information from PCHID report

Source Cage Slot F/C PCHID/Ports or AID Comment
19/02/J01 Z22B 20 0411 140 RG1 NEW
19/12/J01 Z08B 03 0411 208 RG2 NEW

In this example, we define these items:

» PCHID=140 to Function IDs 000 (VF=1) and 001 (VF=2) on CPC = SCZP502 to Physical
Network ID 1 = ITSOPNET1

» PCHID=208 to Function IDs 010 (VF=1) and 011 (VF=2) on CPC = SCZP502 to Physical
Network ID 1 = ITSOPNET1
Complete the following steps:

1. From the main HCD panel, select option 1.3. Processor List. Enter f (work with PCle
functions) next to the processor (SCZP502) to which you want to define the RoCE
functions and press Enter. See Figure 5-33.

Processor List Row 1 of 4 More: >
Command ===> Scroll ===> CSR

Select one or more processors, then press Enter. To add, use F1l.

/ Proc. ID Type + Model + Mode+ Serial-# + Description

_ SCzp201 2097 E26 LPAR 01DE502097 Eclipse

_ SCZP401 2827 H43 LPAR 00B8D72827 Helix

_ SCZP501 2964 N63 LPAR 08DA872964 Sphinx

f SCZP502 2964 N63 LPAR 08DA882964 test machine definition
KRFRRRERAAKIRRRERRRKKKRRERARRHR* Bottom of data ***+**x* Kk ARk A KKK Kk k kAR IR KKK

Figure 5-33 HCD - Processor List: adding PCle functions to a processor

2. To add a new PCle function, type add on the command line in the PCle Function List panel
(Figure 5-34).

PCIe Function List
Command ===> add Scroll ===> (CSR

Select one or more PCIe functions, then press Enter. To add, use Fl1.

Processor ID . . . . : SCZP502 test machine definition

/ FID PCHID VF+ Type+ Description

B R Bottom of data R R

Figure 5-34 HCD - PCle Function List: adding PCle functions to a processor
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. Enter the following values in the Add PCle Function panel (Figure 5-35) and press Enter.

— Function ID: 000

— Type: ROCE

— PCHID: 140

— Virtual Function ID: 1
— Description: optional

Specify or revise the following values.

Processor ID . . . . : SCZP502 test machine definition
Function ID . . . . . . 000

Type . . . . . . ... ROCE +

PCHID . . . . . . . .. 140

Virtual Function ID . . 1+

Description . . . . . . RoCE F=000 VF=1 PCHID=140

Figure 5-35 HCD - PCle Function List: adding PCle functions to a processor

. Enter the following value in the Add/Modify Physical Network IDs panel (Figure 5-36) and
press Enter.

— Physical network ID 1: ITSOPNET1

If the PCHID is associated to one or more physical networks, specify
each physical network ID corresponding to each applicable physical port

Physical network ID 1
Physical network ID 2
Physical network ID 3
Physical network ID 4

. ITSOPNETL

Figure 5-36 HCD - Add/Modify Physical Network IDs: adding network ID
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5. Select the required Access LPAR for Function access list. In our example, we use LPAR

A01 (OS). Press Enter. See Figure 5-37.

Row 7 of 15
Command ===> Scroll ===> CSR
Select one or more partitions for inclusion in the access Tist.
Function ID . . . . : 020
/ CSS ID Partition Name Number Usage Description
/0 A0l 1 0S
_0 A02 2 0S
0 A03 3 0S
0 AO4 4 CF/0S
_0 A05 5 CF/0S
_0 AO6 6 CF/0S
_0 A07 7 0S
_0 A08 8 0S
0 A09 9 CF/0S
khkhkkhhkkhkhkhhhhhkrhhrhhhhdhrdhrhd Bottom Of data *khkkhhkkhhkhkk *kkkkkkkk k% *kkkkhk

Figure 5-37 HCD - Define Access List: selecting partition for Function access

. Select any Candidate LPARs for Function access list. In our example, we do not select any

candidate LPARs. Press Enter.

HCD returns to the PCle Function List panel where you can see the Function now defined.
See Figure 5-38.

PCIe Function List Row 1 of 1 More: >
Command ===> Scroll ===> CSR

Select one or more PCle functions, then press Enter. To add, use F11.

Processor ID . . . . : SCZP502 test machine definition

/ FID PCHID VF+ Type+ Description

_ 000 140 1 ROCE RoCE F=000 VF=1 PCHID=140
dhkkhkkkhhkkhhkhkhhhhrhhrhdhhhdhhhhrhixd Bottom of data *kkkkkkkhk *kkkkkhkk k% *khkkkkhhkhkhkkhkk

Figure 5-38 HCD - PCle Function List: Function now created

IBM z13 Configuration Setup




7. Now define the other Function IDs according to the example so far. See Figure 5-39.

PCIe Function List Row 1 of 4 More: >
Command ===> Scroll ===> CSR
Select one or more PCIe functions, then press Enter. To add, use F11.
Processor ID . . . . : SCZP502 test machine definition
/ FID PCHID VF+ Typet Description
_ 000 140 1 ROCE RoCE F=000 VF=1 PCHID=140
_ 001 140 2 ROCE RoCE F=000 VF=2 PCHID=140
_ 010 208 1 ROCE RoCE F=000 VF=1 PCHID=208
_ 011 208 2 ROCE RoCE F=000 VF=2 PCHID=208
B R R R R R R R R R R R L R R R L R Bottom of data * %k %k %k %k k% k% * kK Kk kkkkkkk *hkkhkhkkhhkhkkk

Figure 5-39 HCD - PCle Function List: All Functions now created

Defining a RoCE PCle function using HCM

RDMA over Converged Ethernet (RoCE) uses a new PCle hardware card for the zEC12 and
IBM z13 called /0GbE RoCE Express SR (FC 0411).

To use RoCE hardware functions, Function IDs, Virtual Function IDs, and Physical Network
IDs must be defined in HCD to the PCHID that has been assigned to the RoCE hardware
cards installed in the processor.

Similar to defining a CHPID to a PCHID for FICON and OSA type channels, Function IDs and
Virtual Function IDs are assigned RoCE PCHIDs.

These steps describe only the definition process. However, if you want deeper understanding
of how RoCe works, see Chapter 14, “Configure Open System Adaptor (OSA) and RoCE
Express” on page 653.

First, for information about the PCHID and Resource Group (RG), see the PCHID report for
the processor (Example 5-2).

Example 5-2 PCHID Report - RoCE information from PCHID report

Source Cage Slot F/C PCHID/Ports or AID Comment
19/02/J01 722B 20 0411 140 RG1 NEW
19/12/301 08B 03 0411 208 RG2 NEW

In this example we define these items:

» PCHID=140 to Function IDs 000 (VF=1) and 001 (VF=2) on CPC = SCZP502 to Physical
Network ID 1 = ITSOPNET1

» PCHID=208 to Function IDs 010 (VF=1) and 011 (VF=2) on CPC = SCZP502 to Physical
Network ID 1 = ITSOPNET1

Complete the following steps:

1. From the HCM main page, click Edit — Processor.

2. Select the first CPC (SCZP502), and then click OK.

3. Click Edit — PCle (Figure 5-40 on page 192).
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Processor - ' | 8|
10: SCZPs02 Short name: 52 Edit...
Sostem hiame: I
Description: zecond test 2964 processor SELE ]
Serial Mo.: 08DABE2964 "
T e Edit Processor " - Iﬁ
Model HE3Z 1D Short name: |52 Pl
Mode: LP&R
Support Level: «MP, 2964 support Description: Jsecond test 2964 processor it
Serial Mo.: 080482964 ChT...
) PT
SMNA address (5/390 microprocessor cluster] — Type-Maodel; 2964-ME3 -
Metwork name: USIBMSC

CPC narme: SCZPR0Z2 - Configuration Maode

- " Basic % LPAR Cancel

Local system name:  SCZPE02

el

Charnel Subsystems —3 Support Lewvel: Help
=MP. 2364 support

— SMA address-
Specify SMA addreszz onlp if part of an 5/390 microprocessor cluster:

Wetwork name:  |USIBMSC v] CPC name:  |SCEPS02 -

Colurine. .. Local system name:  |SCZPE02

fe.

Figure 5-40 HCM - Edit Processor: PCle functions

4. The PCle Functions summary window (Figure 5-41) opens. Click Add.

PCle Functions

PCle Functions for: SCZPA02

Function D | ¥irtual Function| PCHID Function Type ' | D

ipti Access List Candidate List Physical Network 1D

¥

Add...

Cancel

Help

L

Columnz...

Partition legend:

Figure 5-41 HCM - PCle functions: summary list

5. Enter the following values in the Add PCle Function window (Figure 5-42 on page 193),
and click OK:

— Function ID: 000
— Function Type: ROCE
— Virtual Function Number: 1
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— PCHID: 140

— Description: optional

— Physical Network ID 1: ITSOPNET1

— LPAR Access List: 0.A01

— LPAR Candidate List: 0.A02 and 0.A03

Add PCle Function (2]
Processor: SCZP502
Physzical Metwork 1Dz
. Physical Metwork 1D 1: ITSOPMET

Function [D: oo

Physical Metwork |0 2:
Function type: ROCE =

Phyzical Metwork, 1D 3;
Virtual functi ber: = .

HUEnEton nUmBst 1 Physzical Metwark 10 4:

PCHID: 140
Description: |H0EE F=000%F=1 PCHID=140

Unaszsigned Partitions;
C55 Partition Uszage Drescription Access list:

0400 CF 0.0

il

Candidate list:

0402
0403

il

Cancel Help

Figure 5-42 HCM - Add PCle functions: RoCE definition

The RoCE PCle feature is now listed in the PCle Function summary list (Figure 5-43).

PCle Functions . l X
PCle Functions for SCZPE02
Function 1D | ¥irtual Function| PCHID Function Type / | Descrption | Access List Candidate List Physical Network 1D
oo 1 140 RUCE RoCE F=000°... 0.A01 UADZ 0.A03 ITSOPMETT
Add..
[ o |
|
Cancel
Help
Columns..
< m 3
Partition legend

Figure 5-43 HCM - PCle functions: RoCE PCle function defined
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Defining a zZEDC EXPRESS PCle function by using HCD

The zEnterprise Data Compression (zEDC) uses a new PCle hardware card for the zEC12
and z13 called zEDC Express FC 0420.

To use zEDC hardware functions, Function IDs and Virtual Function IDs must be defined in
HCD to the PCHID that has been assigned to the zEDC hardware cards installed in the
processor. Similar to defining a CHPID to a PCHID for FICON and OSA type channels,
Function IDs and Virtual Function IDs are assigned zEDC PCHIDs.

Here we show only the definition process. If you want a deeper understanding of how zEDC
works, see Reduce Storage Occupancy and Increase Operations Efficiency with IBM
zEnterprise Data Compression, SG24-8259.

First, for information about the PCHID and Resource Group (RG), see the PCHID report for
the processor (Example 5-3).

Example 5-3 PCHID Report - zEDC information from PCHID report

Source Cage Slot F/C PCHID/Ports or AID Comment
15/14/301 Z158 19 0420 1BC RG1 NEW
15/05/301 Z08B 38 0420 27C RG2 NEW

In this example, we define the following items:

» PCHID=1BC to Function IDs 020, 021 and 022 (VF=1, 2 and 3) on CPC = SCZP502
» PCHID=27C to Function IDs 030, 031 and 032 (VF=1, 2 and 3) on CPC = SCZP502
Complete the following steps:

1. From the main HCD panel, select option 1.3. Processor List. Enter f (work with PCle
functions) next to the processor (SCZP502) to which you want to define the zEDC
functions and press Enter. See Figure 5-44.

Processor List Row 1 of 4 More: >
Command ===> Scroll ===> (CSR

Select one or more processors, then press Enter. To add, use F11.

/ Proc. ID Type + Model + Mode+ Serial-# + Description

_ SCZP201 2097 E26 LPAR 01DE502097 Eclipse

_ SCzP401 2827 H43 LPAR 00B8D72827 Helix

_ SCZP501 2964 N63 LPAR 08DA872964 Sphinx

f SCZP502 2964 N63 LPAR 08DA882964 test machine definition

B T T Bottom Of data B e

Figure 5-44 HCD - Processor List: adding PCle functions to a processor
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2. Type add on the command line in the PCle Function List panel (Figure 5-45) to add a new
PCle function.

PCIe Function List
Command ===> add Scroll ===> CSR

Select one or more PCIe functions, then press Enter. To add, use F11.

Processor ID . . . . : SCZP502 test machine definition

/ FID PCHID VF+ Type+t Description

B S T T Bottom Of data B

Figure 5-45 HCD - PCle Function List: adding PCle functions to a processor

3. Enter the following values in the Add PCle Function panel (Figure 5-46) and press Enter.

— Function ID: 020

— Type: ZEDC-EXPRESS
— PCHID: 1BC

— Virtual Function ID: 1
— Description: optional

Specify or revise the following values.

Processor ID . . . . : SCZP502 test machine definition
Function ID . . . . . . 020

Type . . « o o o ... ZEDC-EXPRESS +

PCHID . . . . . . . .. 1BC

Virtual Function ID . . 1 +

Description . . . . . . zEDC F=020 VF=1 PCHID=1BC

Figure 5-46 HCD - PCle Function List: adding PCle functions to a processor
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4. Select the required Access LPAR for Function access list. In our example, we use LPAR

A01 (OS). Then press Enter. See Figure 5-47.

Row 7 of 15
Command ===> Scroll ===> CSR
Select one or more partitions for inclusion in the access Tist.
Function ID . . . . : 020
/ CSS ID Partition Name Number Usage Description
/0 A0l 1 0S
_0 A02 2 0S
0 A03 3 0S
0 AO4 4 CF/0S
_0 A05 5 CF/0S
_0 AO6 6 CF/0S
_0 A07 7 0S
_0 A08 8 0S
0 A09 9 CF/0S
khkhkkhhkkhkhkhhhhhkrhhrhhhhdhrdhrhd Bottom Of data *khkkhhkkhhkhkk *kkkkkkkk k% *kkkkhk

Figure 5-47 HCD - Define Access List: selecting partition for Function access

. Select any Candidate LPARSs for Function access list. In our example, we do not select any

candidate LPARs. Press Enter.

HCD returns to the PCle Function List panel (Figure 5-48) where you can see that the
Function is now defined.

PCIe Function List Row 1 of 1 More: >
Command ===> Scroll ===> CSR

Select one or more PCle functions, then press Enter. To add, use F11.

Processor ID . . . . : SCZP502 test machine definition

/ FID PCHID VF+ Type+ Description

_ 020 1BC 1 ZEDC-EXPRESS zEDC F=020 VF=1 PCHID=1BC
dhkkhkkkhhkkhhkhkhhhhrhhrhdhhhdhhhhrhixd Bottom of data *kkkkkkkhk *kkkkkhkk k% *khkkkkhhkhkhkkhkk

Figure 5-48 HCD - PCle Function List: Function now created
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6. Now define the other Function IDs according to this example. See Figure 5-49.

===>

Command

Processor ID

PCIe Function List

Row 1 of 6 More:
Scroll

. ¢ SCZP502

Select one or more PCIe functions, then press Enter. To add, use F11.

test machine definition

> CSR

>

/ FID PCHID VF+ Typet Description

_ 020 1BC 1 ZEDC-EXPRESS zEDC F=020 VF=1 PCHID=1BC
_ 021 1BC 2 ZEDC-EXPRESS zEDC F=021 VF=2 PCHID=1BC
_ 022 1BC 3 ZEDC-EXPRESS ZzEDC F=022 VF=3 PCHID=1BC
_ 030 27C 1 ZEDC-EXPRESS zEDC F=030 VF=1 PCHID=27C
_ 031 27C 2 ZEDC-EXPRESS zEDC F=031 VF=2 PCHID=27C
_ 032 27C 3 ZEDC-EXPRESS zEDC F=032 VF=3 PCHID=27C

R S T Bottom Of data B e

Figure 5-49 HCD - PCle Function List: All Functions now created

Defining a zEDC EXPRESS PCle function by using HCM

IBM z Enterprise Data Compression (zEDC) uses a new PCle hardware card for the zEC12
and z13 named zEDC Express FC 0420.

To use zEDC hardware functions, Function IDs and Virtual Function IDs must be defined in
HCD to the PCHID that has been assigned to the zEDC hardware cards installed in the
processor. Similar to defining a CHPID to a PCHID for FICON and OSA type channels,
Function IDs and Virtual Function IDs are assigned zEDC PCHIDs.

Here we show only the definition process. If you want a deeper understanding of how zEDC
works, see Reduce Storage Occupancy and Increase Operations Efficiency with IBM
zEnterprise Data Compression, SG24-8259.

First, for information about the PCHID and Resource Group (RG), see the PCHID report for
the processor (Example 5-4).

Example 5-4 PCHID Report - zEDC information from PCHID report

Source Cage Slot F/C PCHID/Ports or AID Comment
15/14/J01 Z15B 19 0420 1BC RG1 NEW
15/05/301 08B 38 0420 27C RG2 NEW

In this example, we define the following items:

» PCHID=1BC to Function IDs 020, 021 and 022 (VF=1, 2 and 3) on CPC = SCZP502
» PCHID=27C to Function IDs 030, 031 and 032 (VF=1, 2 and 3) on CPC = SCZP502
Complete the following steps:

1. From the HCM main page, click Edit — Processor.

2. Select the first CPC (SCZP502), then click OK.

3. Click Edit — PCle. See Figure 5-50 on page 198.
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~

Metwork name: USIBMSC
CPC name: SCZP502
Local system name:  SCZPE02

Charinel Subsystems

E!

0
2 65280 1] B5535
3 65280 1] B5535
4 65280 1] B5535
5 65280 ] B5535

coooo

Processor | 2 |
10: SCZPs02 Short name: 52 Edit...
Sostem hiame: I
Description: zecond test 2964 processor ]
Serial Mo.: 08DABE2964 G-~
Ty e Edit Processor . - Iﬁ
Model: MHE3 10 Short name: |52 PCle
Mode: LPAR
Support Level  %MP, 2964 support Descrption: Jsecond test 2964 processor it
Serial Mo.: 080482964 ChT...
) WPT...
SHA address (5/330 microproceszor cluster) Type-Maodel; 2964-ME3 -

Columns. ..

fe.

- Configuration Maode

" Basic (% LPAR

Catcel

Help

si

Support Level:
=MP. 2364 support

— SMA address-
Specify SMA addreszz onlp if part of an 5/390 microprocessor cluster:

Wetwork name:  |USIBMSC v] CPC name:  |SCEPS02 -

Local systern name: | SCZPE02

Figure 5-50 HCM - Edit Processor: PCle functions

4. HCM displays the PCle Functions summary window (Figure 5-51). Click Add.

PCle Functions

PCle Functions for: 5CZPR02

Function ID | ¥irtual Function

PCHID | F Type /

D

A List Candidate List Physical Network 1D

=== =

¥

Add

Ok
Cancel

Help

Columns..

|

Partition legend:

Figure 5-51 HCM - PCle functions: summary list

5. Enter the following values in the Add PCle Function window (Figure 5-52 on page 199),

and click OK.

— Function ID: 020
— Function Type: ZEDC-EXPRESS
— Virtual Function Number: 1

IBM z13 Configuration Setup



PCHID: 1BC

Description: optional

LPAR Access List: 0.A01

LPAR Candidate List: 0.A02 and 0.A03

Add PCle Function S
Processor: SCZPE02
Physical Metwork 1Dg
Phyzical Metwork 1D 1:
Function |D: 020
. Phyzical Metwork 1D 2:
Function type: ZEDCEXPRESS  ~
Phyzical Metwork 1D 3:
Wirtual function nurmber: 1 = Physical Network I 4
wsical Metworl :
FCHID: 180
Descriptian: |zDEC F=020%F=1 PCHID=27C

Unazzsigned Partitions:
LS55 Partition Uszage Description Access list:

0.A00 CF AlD 0.AM

I

Candidate list:
0402
0.403
QK | Cancel Help

Figure 5-52 HCM - Add PCle functions: zEDC definition

The zEDC PCle feature is now listed in the PCle Function summary list (Figure 5-53).

PCle Functions

FCle Functions for. SCZPS02

Function ID| Yirtual Funcliun| PCHID | Function Type / | Description Access List Candidate List Physical Network 1D
Juki] 1 TBC ZEDC-ERPRESS  EDCF=020%.  TLADT (LA AT

L

Add...

u]
Cancel

Help

i ERR b

fl Colurres...

¢ m b

Partition legend:

Figure 5-53 HCM - PCle functions: zEDC PCle function defined
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Sometimes you must define a channel path that is not physically installed on the processor.
This definition is useful if you are planning to add more channel cards to the processor in the
future and want to have the definitions in the IODF before the hardware is installed.

HCD allows you to overdefine CHPIDs by using an asterisk (*) for the PCHID value. An
overdefined CHPID must adhere to all validation rules, but it is not taken into account by an
IOCDS download. Also, it is not included in the IOCP statements, in a CONFIGxx member, or
during dynamic activation.

If a control unit contains only CHPIDs with a PCHID value of an asterisk (*), the whole control
unit (including any attached devices) is omitted from the configuration to be activated.

When you install the channel path later, you must edit the CHPID and replace the * with its
valid PCHID.

Remember: This is not the case for CIB type CHPIDs, where these CHPIDs have
connections to other CIB type CHPIDs. Therefore, HCD allows you to define CIB type
CHPIDs as overdefined only if they are unconnected.

Overdefining is also supported for CS5 type CHPID definitions.

The 2964 production IODF can then be activated dynamically and the PCHID, CHPID, and
control unit definitions become available to the operating system.

Figure 5-54 shows what the CHPID/PCHID definitions look like before they are defined as
overdefined. Press PF20 (right) in the Channel Path List.

Channel Path List Row 1 of 107 More: <
Command ===> Scroll ===> CSR

Select one or more channel paths, then press Enter. To add, use F1l.

Processor ID : SCZP501 CSS'ID : 0

1=0S A01 2=0S A02 3=0S A03 4=0S A04 5=0S A05
6=0S AO6 7=0S A07 8=0S A08 9=0S A09 A=0S AOA
B=0S AOB C=CF AoC D=CF AOD E=CF AOE F=CF AOF

PCHID I/0 Cluster --------- Partitions 0x -----
/ CHPID AID/P Type+ Mode+ Mng  Name + 123456789ABCDETF
_ 5F 271 FC SPAN No aaaaaaaaaaa_ _ _ _
_ 60 101 FC SPAN No aaaaaaaaaaa_ _ _ _
_ 61 5C3 FC SPAN No a _ _ _a_ _ _ __
_ 62 1A3  FC SPAN No _  _ __ _ _ a_ _ _a_ _ _ __
_ 63 553 FC SPAN No aaaaaaaaaa_ _ _ _ _
_ 64 153 FC SPAN N0 aa_ _ _ _ _ _
_ 65 2A3  FC SPAN N0 aa_ _ _ _ _ _

66 243  FC SPAN No a a

Figure 5-54 HCD - Channel Path List: reserving CHPIDs
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Figure 5-55 shows how the CHPID/PCHID definitions look after they are defined as
overdefined.

Channel Path List Row 22 of 109 More: >
Command ===> Scroll ===> CSR

Select one or more channel paths, then press Enter. To add, use F11.

Processor ID : SCZP501 CSS'ID : 0

1=0S AO1 2=0S A02 3=0S A03 4=0S A04 5=0S A05
6=0S AO6 7=0S A07 8=0S A08 9=0S A09 A=0S AOA
B=0S AOB C=CF AOC D=CF AOD E=CF AOE F=CF AOF

PCHID I/0 Cluster --------- Partitions 0x -----
/ CHPID AID/P Type+ Mode+ Mng  Name + 123456789ABCDETF
_5F 271 FC SPAN No aaaaaaaaaaa_ _ _ _
_ 60 D1 FC SPAN No aaaaaaaaaaa_ _ _ _
_ 61 5C3 FC SPAN No a _ _ _a_ _ _ __
_ 62 * FC SPAN No a _ _ _a_ _ _ __
_ 63 * FC SPAN No aaaaaaaaaa_ _ _ _ _
_ 64 * FC SPAN N0 aa_ _ _ _ _ _
_ 65 2A3  FC SPAN No aa_ _ _ _ _ _

66 243 FC SPAN No a a

Figure 5-55 HCD - Channel Path List: overdefined CHPIDs

5.3 OSA: Saving and restoring configuration data

The three processes for OSA cards that you might need to use when upgrading or replacing
your processor are described here.

5.3.1 Using OSA/SF to save and restore OSE OAT configuration data
See 14.1, “Configure OSE channel with Open System Facility (OSA/SF) on the HMC” on

page 654 for details of how to save and restore any Open Systems Adapter (OSA)
configuration data such the OSA Address Table (OAT).

5.3.2 Export and import OSA-ICC configuration data with OSA Advanced
Facilities
See 14.5, “Configure OSA-Express Integrated Console Controller (OSA-ICC)” on page 686 if

you are unfamiliar with the exporting and importing process for OSA-ICC Server and Session
configuration data.

5.3.3 Using OSA Advanced Facilities to set OSA parameters

See 14.6, “Setting OSA parameters by using OSA Advanced Facilities” on page 702 for the
process of changing the OSA port speed or MAC addresses.
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5.4 HCD: Validating the 2964 work IODF

To validate the 2964 work IODF by using HCD, complete the following steps:

1. Select HCD option 2.12. Build validated work 1/O definition file. Review the message
list and correct any errors.

2. Press PF3 to continue. The Requested action successfully processed message is
displayed.

3. Select to HCD option 6.4. View I/O Definition File Information. The IODF type is now
indicated as Work - Validated (Figure 5-56).

o View I/0 Definition File Information ------=--=cmeuau- +
IODF name . . . . . . : 'SYS6.I0DFB5.WORK'
IODF type . . . . .. : Work - Validated
| TODF version . . . .. :5
|
Creation date . . . . : 2014-11-03
Last update . . . . . : 2014-11-04 17:27
Volume serial number . : IODFPK
| Allocated space : 4000 (Number of 4K blocks) |
| Used space . . . . . . : 2188 (Number of 4K blocks) |
thereof utilized (%) 84
Activity logging . . . : No
Multi-user access . . : No
Backup IODF name . . . :
| |
| Description . . . .. : |
Fl=Help F2=Split F3=Exit F9=Swap  F12=Cancel
R e e e +

Figure 5-56 HCD - View I/O Definition File Information: validated work IODF
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5.5 Creating the IOCP for the CHPID Mapping Tool

To create the IOCP for the CHPID Mapping Tool, complete the following steps:

Tip: You might prefer to use HCM to create the IOCP statements file and transfer the file to
your workstation. You can then start the CHPID Mapping Tool, create an updated IOCP
statements file, and transfer the file back to the host.

1. Select HCD option 3. Build IOCP input data set and press Enter (Figure 5-57).

Select one of the following tasks.

Build production I/0 definition file |
Build I0CDS |
Build IOCP input data set

Create JES3 initialization stream data
View active configuration

Activate or verify configuration

| dynamically

Activate configuration sysplex-wide |
*Activate switch configuration

*Save switch configuration

0. Build I/0 configuration data

1. Build and manage System z cluster IOCDSs,
| IPL attributes and dynamic I/0 changes

| 12. Build validated work I/0 definition file |

SOl WN

= = O 00~

Figure 5-57 HCD - Activate or Process Configuration Data: building IOCP for SCZP501

2. HCD displays the list of available processors (Figure 5-58). Select the SCZP501
processor by entering a forward slash (/) next to it and pressing Enter.

o - Available Processors ------------cmmmmmmmmmo
Row 1 of 2
Command ===>
Select one.
|
|  Processor ID Type Model Mode Description
SCZP201 2097 E26 LPAR Eclipse
/ SCZP501 2964 N63 LPAR Sphinx

Figure 5-58 HCD - Available Processors: selecting a processor for IOCP file
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3. HCD displays a panel on which you enter information about the IOCP input data set to be
created (Figure 5-59). Complete the following fields:

— Title1: IODFB5

— |IOCP input data set: 'SYS6.10DFB5.I0CPIN.SCZP501"

— Input to Stand-alone IOCP: Yes

— Job statement information: Complete this information for your installation.

IODF name . . . . . . . . . : 'SYS6.IODFB5.WORK'
Processor ID . . . . . . . : SCZP501 |
Titlel . IODFB5 |
Title2 : SYS6.I0DFB5.WORK - 2014-11-04 17:27

IOCP input data set
'SYS6.I0DFB5.I0CPIN.SCZP501'
Input to Stand-alone IOCP? Yes (Yes or No) |

Job statement information

//WIOCP  JOB (ACCOUNT), 'NAME',MSGCLASS=H
//*

/1*

| /7% |
| /7% |
//*

Figure 5-59 HCD - Build IOCP Input Data Set: data fields to be updated

4. Press Enter. HCD submits a batch job to create the data set.
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5. In Time Sharing Option (TSO), verify that the data set that you created exists and
contains IOCP statements (Figure 5-60). This data set is used as input into the CHPID
Mapping Tool.

ID  MSGl='IODFB5', *
MSG2="'SYS6.I0DFB5.WORK - 2014-11-04 17:27', *
SYSTEM=(2964,1) ,LSYSTEM=SCZP401, *
TOK=('SCZP501"',00800001DA872964172749250114308F00000000, *
00000000, '14-11-04",'17:27:49","........ R "

RESOURCE PARTITION=((CSS(0), (AOA,A), (AOB,B), (AOC,C), (AOD,D), (A*
OE,E), (AOF,F), (A01,1), (A02,2), (A03,3), (A04,4), (A05,5) , (A*
06,6), (A07,7), (A08,8), (A09,9)), (CSS(1), (ALA,A), (A1B,B), (*
A1C,C), (A1D,D), (AlE,E), (ALF,F), (Al1,1), (A12,2), (A13,3), (*
Al4,4), (A15,5), (A16,6), (Al7,7), (A18,8), (A19,9)), (CSS(2),*
(A2A,A), (A2B,B), (A2C,C), (A2D,D), (A2E,E), (A2F,F), (A21,1) ,*
(A22,2),(A23,3), (A24,4), (A25,5), (A26,6) , (A27,7), (A28,8) ,*
(A29,9)), (CSS(3), (A3A,A), (A3B,B), (A3C,C), (A3D,D), (A3E,E)*
, (A3F,F), (A31,1), (A32,2), (A33,3), (A34,4), (A35,5), (A36,6)*
,(A37,7),(A38,8),(A39,9)), (CSS(4),(*,1),(*,2),(*,3), (*,4*
), (%,5),(*,6),(*,7),(*,8),(*,9), (*,A), (*,B), (*,C), (*,D) ,*
(*,E), (*,F)),(CSS(5), (*,1),(*,2),(*,3),(*,4),(*,5), (*,6)*
> (*,7),(*,8),(*,9), (*,A), (*,B), (*,C), (*,D), (*,E), (*,F)))

FUNCTION FID=000,PCHID=544,PNETID=ITSOPNET1,PART=((A15),(=)), *
TYPE=ROCE

FUNCTION FID=010,PCHID=5EC,PNETID=ITSOPNET1,PART=((A03),(=)), *
TYPE=ROCE

FUNCTION FID=020,VF=1,PCHID=578,PART=((A15),(=)),TYPE=ZEDC

FUNCTION FID=021,VF=2,PCHID=578,PART=((A03),(=)),TYPE=ZEDC

Figure 5-60 HCD - IOCP input data set: contents (truncated)

Part of the TOK statement is now replaced with dots (Example 5-5).

Example 5-5 HCD - IOCP file (TOK statement)

TOK=("'SCZP501',00800001DA872964172749250114308F00000000, *
00000000, '14-11-04"','17:27:49"',"........ Yyl ")

These dots ensure that this IOCP file cannot be written to a processor and used for a
power-on reset. This precaution is needed because this IOCP file was created from a
validated work IODF and not a production IODF. IOCP files that can be used for a
power-on reset can be generated only from production IODFs.

Important: When an IOCP statement file is exporte