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Part 1

Setting up the
Coordinated Timing
Network

In this part, we introduce the basic operations for a user to set up a Coordinated Timing
Network (CTN) implementing Server Time Protocol (STP). STP is designed to provide the
capability for multiple servers and Coupling Facilities to maintain time synchronization with
each other without requiring an IBM Sysplex Timer. STP can help provide functional and
economic benefits when compared with the Sysplex Timer. STP allows concurrent migration
from an External Timer Reference (ETR) network, and it can coexist with the ETR network.
We describe the steps needed to:

» Configure an External Time Source (ETS).
» Migrate from an ETR-based CTN to a Mixed CTN.
» Activate an STP-only CTN.

Overview

The STP design has introduced a new concept called Coordinated Timing Network. A CTN is
a collection of servers and Coupling Facilities that are time synchronized to a time value
called Coordinated Server Time. Typically, implementation of a Coordinated Timing Network
has two paths:

» Migration from an existing ETR network

— If one or more servers in the planned CTN are not STP enabled or one or more z/0OS
images are not running z/OS V1.7 or a later version, then the implementation is
restricted to a Mixed CTN.

— When all servers in the planned CTN are STP enabled and all z/OS images are
running z/OS V1.7 or later, then implementation can be a Mixed CTN followed by a
migration to an STP-only CTN.
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» Implementation of an STP-only CTN without an existing Sysplex Timer

Important: In an STP environment, if you plan to change your cabling topology, make
sure that you understand the CTN roles of the servers subject to re-cabling, and
perform the following tasks prior to any disruptive action:

» Update the IOCP for affected servers
» Test the changed links by configuring the channels online

— All servers must be STP enabled, and z/OS system images must be V1.7 or later.

— An STP-only CTN can also be configured in a single server environment to take
advantage of an external time source.

— 2z/OS system images can be at any supported release if they use the SIMETRID
statement in the CLOCKxx member of SYS1.PARMLIB.

In the setup section, the optional ETS feature is being configured in the first step, as we
recommend using the ETS to initialize the time when activating an STP-only CTN.

The STP feature FC1021 is a chargeable feature, and must be ordered for each server and
coupling facility (CF) that will participate in a CTN.

Installation of the feature is nondisruptive, but z/OS images must be IPLed after installation to
recognize the new functions.

After installation of the STP feature, the server is STP enabled and STP windows are
available from the System (Sysplex) Time task on the Support Element and HMC.

On the Hardware Management Console, default user IDs and roles are defined for operator,
advanced operator, system programmer, HMC access administrator, and service
representative. By default, only the system programmer and service representative roles are
authorized to access the System (Sysplex) Time task.

The Access Administrator can assign new user IDs and passwords by using the user profiles
task from the Console Actions Work Area. We recommend that access to the System
(Sysplex) Time task be restricted to trained users.

An education module, Introduction to Server Time Protocol (STP), is available in the
education section of the IBM Resource Link® website at:
https://www.ibm.com/servers/resourcelink

For planning information, see Server Time Protocol Planning Guide, SG24-7280-03, and
Server Time Protocol Recovery Guide, SG24-7380-01.
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Configuring an External Time
Source

In this chapter, we introduce detailed procedures for configuring External Time Source (ETS)
for an STP-only Coordinated Timing Network (CTN). We discuss the following possible
configurations:

» Configuring an NTP server
— Configuring an NTP server on the HMC and enabling HMC to act as an NTP server
— Configuring an NTP server on the PTS/CTS or BTS

» Configuring an NTP server with pulse per second option

Configuring dial out on the HMC'

» Migrating an External Time Source

v

! Dial Out HMC function is available up to HMC 2.11.1. Starting with HMC 2.12.0 dial out support has been removed,
thus it cannot be used for setting up dial out to a telephone time service.

| © Copyright IBM Corp. 2007, 2013. All rights reserved. 3



1.1 External Time Source

To maintain time accuracy, the STP facility supports connectivity to an External Time Source
(ETS). Using an ETS, regular adjustments might be performed either manually or
automatically.

In a Mixed Coordinated Timing Network (CTN), if the Sysplex Timer has an ETS already
configured, it will be used and time accuracy will be maintained by the Sysplex Timer. The
Sysplex Timer ETS operation is not discussed in this book.

In an STP-only CTN, the Sysplex Timer is no longer used. Therefore, if an external time
source will be used to maintain time accuracy, configure it prior to:

» Migrating from a Mixed to an STP-only CTN.

» Configuring a new STP-only CTN. If the ETS is used to initialize the Coordinated Server
Time, the ETS must be configured before initializing the time.

The ETS can be configured as:

» NTP server
» NTP server with pulse per second (PPS) output
» Dial out to a telephone time service

Important: The dial-out option to a telephone time service is available up to HMC Version
2.11.1. Starting with HMC Version 2.12.0 the dial-out option is no longer available because
this HMC does not support a modem connection.

1.1.1 ETS configuration considerations

The NTP server needs to be configured on the server that will be assigned as the Current
Time Server, and it will be accessed once a server is configured as the Current Time Server
within the CTN.

The ETS configuration of the PTS and the BTS can be different. For example, the PTS can
use NTP, whereas the BTS can be configured for dial out on the HMC. The actual ETS type
being used depends on which server is the Current Time Server. A CTS change (from PTS to
the BTS) might result in another ETS being used to steer the CTS.

If an NTP server or an NTP server with PPS is used as ETS and configured on both the
PTS and the BTS, the ETS operation is executed by both Support Elements. However, only
the CTS utilizes the time information to steer the CST. Configuring an NTP server on the
BTS allows:

» Continuous NTP access if the BTS takes over as the CTS.

» Continuous NTP server availability if the NTP server or PPS output at the PTS becomes
unavailable. See sections “ETS recovery using NTP servers” and “ETS recovery using
NTP servers with PPS” in Server Time Protocol Recovery Guide, SG24-7380.

1.1.2 Dialing out to a telephone time service

Important: Starting with HMC Version 2.12.0, the dial-out option is no longer available
because this HMC does not support a modem connection, and thus it is not possible to
configure dial-out ETS.
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Using the dial out to a telephone time service consists of the following steps:

1. Configure an HMC to dial out to a telephone time service. At the Customize Outbound
Connectivity task on the HMC, check both of the following check boxes to enable the
configuration of the external time source:

— Enable local system as a call-home server.
— Allow external time source dialing using the local modem.

Note: Configure the ETS on multiple HMCs to have an alternate HMC for ETS queries.

2. Configure STP to use the dial out service as an ETS.

3. Add scheduled operations to the Preferred Time Server (PTS) and the Backup Time
Server (BTS), if applicable, to access the ETS. The HMC and SE support automatic
retrieval of the time from a time service and automatic update of CST on a
scheduled basis.

Setting up a schedule to dial out to the time service automatically can be done from the
HMC. One of the following operations can be requested:

— A single scheduled operation at a specified date and time
— A recurring scheduled operation that occurs at a specified frequency

Scheduled operations that are to be executed by a server that is not the Current Time
Server are ignored. At the scheduled time, the SE requests the HMC to dial out to the time
service. The HMC sends the difference with the time obtained from the service to the STP
facility, which makes gradual adjustments by steering the CST to the time obtained from
the external time source.

1.2 Configuring an NTP server

The first ETS option is to use an NTP server. The NTP server can be either an external time
source device available from several timekeeping device manufacturers, a local NTP server,
or an NTP server configured on the HMC.

Starting with HMC Version 2.12.0, the HMC has implemented the capability to be set up to
use authentication support when contacting a defined NTP server. This can be achieved by
either using a symmetric key or an autokey.

This section assumes that the NTP server configured on the HMC will be used as the ETS. It
first describes how the HMC can be enabled as an NTP server and then describes the steps
required for the SNTP client on the SE to be configured to use the HMC's NTP server.

To retrieve time information used to steer the CST, STP uses the NTP client running on the
Service Element (SE). The NTP client requires a LAN connection to an NTP server.

The NTP server can be either an appliance (external time source device) available from
several timekeeping device manufacturers, a local NTP server, or an NTP server configured
on the HMC. The NTP traffic between the Simple Network Time Protocol (SNTP) client
(running on the Support Element) and the NTP server is not encrypted.

The NTP server or the NTP server with PPS configured as the ETS must be attached directly
to the SE LAN. The SE LAN is considered in many configurations to be a private and
dedicated LAN and must be kept as isolated as possible. Providing the HMC with the
capability to act as an NTP server addresses a potential security concern, because the HMC
is normally attached to the SE LAN.
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The Simple Network Time Protocol (SNTP) client running on the Support Element can be

connected to one HMC network adapter (eth0), as shown in Figure 1-1. The other HMC

network adapter (eth1) is connected to the corporate network. Configuring an NTP server on

the HMC can also be considered as a backup solution to provide NTP server redundancy.

Note that the NTP server configured on the HMC is not capable of providing a pulse per
System z HMC

second output.
non-System z
NTP server time synchronized o A
NTP Stratum 1 servers : e
NTP server enabled - ! [ E
NTP Stratum 2 or above E 95619287
10.10.10.48 |
eth1 I -

-
etho Intranet ‘
)

UDP port 123 enabled ~ - \l\

UDP port 123 enabled Internet

Ethernet
Switch

SNTP
client

PTS/CTS
us.pool.ntp.org

NTP server
Stratum 1

Figure 1-1 Example configuration - NTP server on HMC

1.2.1 NTP authentication support

6

The NTP server configured on the HMC can access another NTP server through a separate
LAN connection. Starting with HMC Version 2.12.0 the connection between the HMC and the
NTP server can be configured to use authentication support. When defining an NTP server
(HMC Version 2.12.0 and above) you must choose between the following three authentication
selections:

» None: If the NTP server does not support authentication or you decide to configure the
NTP server without the authentication capability.

» Symmetric Key: If the NTP server has been set up to use Symmetric MD5 keys (NTP
Version 3 and 4).

» Autokey: If the NTP server has been set up to use the autokey facility. This function can
only be used if there is no network address translating (NAT) firewall between the HMC
and the target NTP server (NTP Version 4).

You can define multiple NTP servers on the HMC while the authentication can be different for
each NTP server.
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1.2.2 Configuring an NTP server on the HMC

Maintaining HMC time accuracy is desirable if you plan to enable your HMC to act as an NTP
server. In this section we also discuss how to enable the HMC to act as an NTP server that
can be used as an External Time Source for the CTN.

Note: For HMC to access NTP servers on corporate network or Internet through a firewall
requires UDP port 123 being enabled on the client firewall to allow NTP traffic between the
local NTP server (running on HMC) and remote NTP servers.

Adjusting HMC time to an NTP server

To configure an NTP server on the HMC, click Customize Console Date and Time at the
appropriate HMC. This task is available in the HMC Management section. Selecting the
Configure NTP Settings tab displays a window (Figure 1-2).

. Customize Console Date and Time

Customize | Configure
Date and NTP

Tirme Settings
MTP servers
gl w2l g || Select Action - %

Select | Senver | Stratum | Source |Status | Authentication

Total: O Filtered: 0 Selected: O
The Metwork Time Protocol service is currently disabled on this console.
Enable NTF service
Enable as time server
[f NTP servers cannot be reached, contact the IBM Service Support System
Manage Symmetric Keys ... | | Configure Autokey .. | | Issue NTP Commands .. |

ok | | cancel | | Help |

Figure 1-2 Customize Console Date and Time

Manage Symmetric Keys

The target NTP server configuration might be a mixture of NTP server without authentication,
Symmetric Key authentication, or the autokey capability. If HMC authentication is used, the
setup for the keys needs to be performed first. If it is planned to use a Symmetric Key for the
communication of this HMC to any target NTP server, the keys will be set up first. Later, when
the NTP server is entered, the association to a specific key will be established:

1. From the Configure NTP settings tab click Manage Symmetric Keys (Figure 1-3 on
page 8).
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‘ Customize Console Date and Time

Customize | Configure
Date and NTP
Tirne Settings

MNTF servers
H4i w2 @ | Select Action - v

Select | Server | Stratum |Source  Status |Authentication
Total 0 Filtered: 0 Selected: 0

The Metworlk Time Protocol service is currently disabled on this console.
Enable NTP service
Enable as time server
[f MTF servers cannot be reached, contact the IBM Service Support System
[ Manage Symmetric Keys .. | | Configure Autokey .. | | Issue NTR Commands ... |

Ok | Cancel | Help |

Figure 1-3 Manage Symmetric Keys in Configure NTP Settings

2. Initially no key exists. Click Add Key from the Select Action pull-down menu (Figure 1-4).

‘ Manage Symmetric Keys ‘
Symmetric Keys:
222 |F |2 [Bf |- Select Action-—- ¥

Select ~ Index ~|String ~ - Select Action .

Total 0 Filtered: 0 | Edit Key
oK | | cancel | | Help | Remove Key
— Table Aclions —
Select All
Deselect All
Show Filter Row
Clear AllFilters
Edit Sort
Clear All Sorts
Configure Columns

Figure 1-4 Add Symmetric Key

3. The Key index and the Key string must be entered in the Add Symmetric Key Data panel
(Figure 1-5). They need to match the definition in the target NTP server. Click OK when
done. Repeat the steps if the NTP server has multiple keys defined and you want to
optionally switch to a different key at any time later.

Add Symmetric Key Data

Keyindex:|q

Key string : [NiZgyi %" 6DEp<

oK | | cancel | | Help |
Figure 1-5 Add Key index and string

4. Once all the keys and strings have been entered, you can verify them in the Manage
Symmetric Key panel and click OK to confirm the configuration (Figure 1-6 on page 9).
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‘ Manage Symmetric Keys
Symmetric Keys:

ek

w2l | 5| 2] B | |- Select Action-—- ¥
Select ~|Index ~ String &

[ 1 NIZg\t% BDEp<

O 3 R{%d fFCmg_TRY

Total: 2 Filtered: 2 Selected: 0

0K | | cancel | | Help |

Figure 1-6 Manage Symmetric Keys - final view

5. The final confirmation for the symmetric key definition is shown.
(Figure 1-7).

‘o Enter Symmetric Key
The symmetric key definition specified was added to the symmetric
leeys table
To save and activate the configuration change, click Ok when all
symmetric key updates are complete.

ACTO227D

Figure 1-7 Symmetric Key definition confirmation

Configure Autokey
The target NTP server configuration might be a mixture of NTP serv

Click OK to confirm

er without authentication,

symmetric key authentication, or the autokey capability. If HMC authentication is used, the
setup for the keys needs to performed first. If it is planned to use an Autokey authentication for

the communication of this HMC to any target NTP server, the HMC key file needs to be
generated first. Later, when the NTP server is entered, the association to this HMC key file

will be established:

1. From the Configure NTP Settings tab click Configure Autokey (

Figure 1-8).

. Customize Console Date and Time

Select | Server | Stratum | Source | Status | Authentication

Total: 0 Filtered: 0 Selected: O
The Metworl Time Protocol service is currently disabled on this console.
Enable NTF service
Enable as time senver
[f TP servers cannot be reached, contact the IBM Service Support System
Manage Symmetric Keys .. | [ Configure Autokey |

Customize | Configure
Date and NTP
Titne Settings
MNTP servers
Hro kP g Select Action - v

ok | | cancel | | Help |

Figure 1-8 Manage Symmetric Keys in Configure NTP Settings

Chapter 1. Configuring an

External Time Source 9



10

2. In the Autokey Configuration panel select Generate Local Hosts Key to generate and
store the local key file and certificate for this HMC (Figure 1-9). This needs to be done only
once. If the Autokey Configuration panel shows an Autokey is already configured as
shown in Figure 1-11, it basically means that an autokey was previously already

configured. A new Local Host Key file can be generated any time.

Autokey Configuration
Autolkey is not currently configured. Click "Generate Local Host
Key" to configure for Autokey
| Generate Local Host Key |

oK | | cancel | | Help |

Figure 1-9 Generate the Local Host Key file on the HMC

3. Select OK once the successful message ACT03297 is displayed; see Figure 1-10.

0 Customize Console Date/Time

The Local Autokey generation was successiul.
ACTO3297

Figure 1-10 Autokey successfully generated

4. The Autokey has been successfully configured as shown in Figure 1-11. Select OK to
leave the Autokey Configuration display.

Autokey Configuration

Autokey is configured.
Generate Local Host Key |

oK | cancel | Help |

Figure 1-11 Autokey is configured

Adding an NTP server to the HMC
1. On the Customize Console Date and Time panel, click Select Action and select Add

Server (Figure 1-12 on page 11).
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‘. Customize Console Date and Time

Customize || Configure
Date and NTP
Time Settings

MTP servers
S @ Select Action - v

Selact | Server | Stratum  Sou ,1 :

Total 0 Filte Edit Server

The Metwork Time Protocol s Remove Server onthis console.
Enable NTP service Query Senvers
Enable as time server — Table Actions —
[f NTP senvers cannot be re| Selact All brice Support System
Manage Symmetric Keys .. | || Deselect All sue NTP Commands ..

— Show Filter Row

Lok | | cancel | | Hep | Clear All Filters

Configure Columns

Figure 1-12 Add NTP Server

2. The server host name or the IP address of a known NTP server must be entered in this
window. You can define an NTP server that is available on the corporate network
(9.56.192.87, as shown in Figure 1-1 on page 6). Figure 1-13 shows the IP address of a
Stratum 1 NTP server on the corporate network.

NTP authentication: Symmetric key works for servers that are on the web. Autokey
works as well, but cannot work if going through a Network Address Translation (NAT)
firewall.

Specify which authentication should be used. This can be either None, Symmetric Key or
Autokey. The Symmetric Key index needs to be selected if the Authentication Symmetric
Key has been chosen. The list of previously entered Key strings is listed. Select OK to
save the Network Time Server information.

. Add Network Time Server
Enter the time server host name or IF address :
|9.56.192.87

Authentication Selection
Symmetric Key T
Symmetric Key

6 =

oK | | cancel | | Help |

Figure 1-13 NTP server on the corporate network to be accessed by the HMC

3. When OK is clicked, an information window displays to indicate that the NTP server has
been added (Figure 1-14 on page 11).

o Customize Console DatelTime

The server 9.56.192 87 was added to the NTP configuration table.
ACTO3231

Figure 1-14 Message ACT03231 - Add NTP server information
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4. Selecting OK displays the Customize Console Date and Time window (Figure 1-15).

‘ Customize Console Date and Time

Customize | Configure
Date and NTP

Time Settings

NTP servers
g 2| B | | Select Action — %

Select| Server Stratum | Source | Status | Authentication
[ 95619287 1 GPS | Success key 6

Total 1 Filtered: 1 Selected: 0

The Netwiork Time Protocol service is currently disabled on this console.
[JEnable NTP service
Enable as time server
If MTF servers cannot be reached  contact the IBM Service Support System
Manage Symmetric keys .. | | Configure Autokey .. | | Issue NTP Commands ... |

Ok Cancel Help
Figure 1-15 Corporate NTP server added

. As shown in Figure 1-15, the new added NTP server (IP address 9.56.192.87) is an NTP

Stratum 1 server, and its clock source is GPS (Table 1-1 on page 21). Success in the
Status column indicates that it is a valid and usable time source for this HMC. The
Authentication method is Symmetric key while key 6 is currently being used. Click Query
Servers from the Select Action pull-down menu anytime to check the validation of all
selected NTP servers. Also, the active key can be changed any time by selecting an NTP
server and choosing Edit Server from the Select Action pull-down menu.

. As shown in Figure 1-1 on page 6, you can also define an NTP source that is available

through the Internet. From the Select Action menu on the Customize Console Date and

Time window click Add Server to bring up a new window (Figure 1-16). The web address
of the NTP server needs to be entered here. There is no authentication that can be used,
and the Authentication Selection is therefore set to None.

. Add Network Time Server

Enter the time server host name or IP address
|O.us.pool.ntp.org

Authentication Selectipn :

MNone =

oK || cancel | | Help |

Figure 1-16 Add an Internet - network time server

. The use of a web address requires you to customize and enable Domain Name Services

on the HMC. For this, use the task Customize Network Settings — Name services in
the Hardware Management Console Setting Work Area.

Tip: If the HMC is used as an NTP client/server, this step must be done on the HMC
and not the Support Element.

. When OK is clicked, message ACT03231 is displayed to indicate that the NTP server has

been added. The Add Server function can be repeated until all NTP servers have been
added. This example shows that three NTP servers have been defined on the HMC.
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9. The final panel listing all defined NTP servers with their status at the time of the last query
is shown. The Network Time Protocol services are still disabled at that point in time. The
final step to enable the NTP services on this HMC is done by selecting Enable NTP
services, as shown in Figure 1-17.

‘ Customize Console Date and Time
Customize | Configure
Date and NTP
Time Settings
MNTP servers
2| g | |- Select Action — @
Select Server Stratum | Source Status | Authentication
[T 95619287 1 GRS Success key 6
[T Qus.poolntp.org 2 20951161238 Success none
[T 1.us.poolntp.org 2 17218324 Success none

Total 3 Filtered: 3 Selected 0

The MNetwork Time Protocol service is currently disabled on this console

[“IEnable NTF service

[OEnable as time server

[JIf NTP servers cannot be reached, contact the IBM Service Support Systemn
Manage Symmetric Keys ... | | Configure Autokey .. | | Issue NTP Commands ... |

Ok Cancel Help

Figure 1-17 Enable Network Time Protocol service

10.0Once Enable NTP service is checked, click OK to enable this console to synchronize its
clock. Confirmation request ACT03237 is displayed (Figure 1-18).

‘9 Customize Console Date/Time ‘

Are you sure you want to enable this consale to synchronize its clock ta
an MTP server?

ACTO3237
o

Figure 1-18 NTP server enable confirmation request ACT03237

11.Select Yes to synchronize this HMC to the NTP server. Message ACT03241 confirms the
attachment to the NTP server (Figure 1-19 on page 14). Select OK; this closes the
Customize Console Date/Time panel.
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‘0 Customize Console Date/Time

This console has been configured to synchronize its clock to an NTP server
ACTO3241

Figure 1-19 NTP server enable confirmation message ACT03241

NTP server selection: If more than one NTP server has been defined, you do not have
the capability to specify which server is the primary server. The NTP service on HMC
takes the defined NTP servers and tries to contact them. It looks at all of the servers
and determines which one is the most accurate, based on stratum, dispersion, and
consistency based on other servers.

For example, if you have four servers, and one has a significantly different time
difference from the other three, that server will be considered an outlyer and will not be
considered as a potential time server, until it ceases to be an outlyer.

1.2.3 Configuring HMC as an NTP server

At this point, the HMC has the NTP service enabled and gets its time from an NTP server. To
enable the NTP server function on the HMC:

1. Check the Enable as time server check box (Figure 1-20).

Customize Console Date and Time

Customize || Configure
Date and NTP

Time Settings
MTP senvers
gel w2l g | Select Action-— ¥
Select | Server Stratum | Source Status | Authentication
[ 95619287 1 GPS Success key B
[ Quspoolntporg 2 2098197 SuUCCess none
[T 1uspoolntp.org 2 3810617710 Success none

Total: 3 Filtered: 3 Selected: 0

The Metwork Time Protocol service is currently enabled on this console.
Enable NTP service
¥IEnable as time server
OIf NTP servers cannot be reached, contact the IBM Service Support Systerm
Manage Symmetric Keys ... | | Configure Autakey .. | | Issue NTP Commands ... |

oK | | cancel | | Help |

Figure 1-20 Enable HMC as time server
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2. Selecting OK displays a confirmation window (Figure 1-21).

‘ 9 Customize Console Date/Time ‘

Areyou sure you want to allow other consoles to treat this console as an NTP server?

ACT03239
No

Figure 1-21 Message ACT03239 - Enable as time server confirmation

3. Selecting Yes saves and enables the time server function. An information window displays
(Figure 1-22).

‘o Customize Console DatelTime

This console is now an NTP server.

ACT03245

Figure 1-22 Message ACT03245 - NTP server function enabled

4. After OK is clicked, select HMC Management — Customize Console Date and Time
again, and the Customize Console Date and Time window displays (Figure 1-23).

. Customize Console Date and Time

Customize | Configure
Date and NTP

Time Settings
NTP servers
Hw EE | Select Action--- v
Select Senver Stratum  Source Status | Authentication
[ 95619287 1 GPS Success key B
[T Quspoolntporg 2 20412325 Success none
[ 1uspoolntp.org 2 128.252.19.1 Success none

Total: 3 Filtered: 3 Selected: 0
The Metwork Time Protocol service is currently enabled and this console is currently a
Metworl Time Protocol server.
Enable MNTF service
MIEnable as time server
CIIf NTP servers cannot be reached, contact the IBM Service Support System
Manage Symmetric Keys .. | | Configure Autokey .. | | Issue NTP Commands ... |

OK | | cancel | | Help |

Figure 1-23 Customize Console Date and Time - NTP server function enabled

The option is given to release a service call to the IBM Service Support System if any of the
given NTP servers cannot be reached. Set the checkmark next to If NTP servers cannot be
reached, contact the IBM Service Support System.
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1.2.4 Removing an NTP server from the HMC

If one or multiple NTP servers need to be removed:

1. Select the check box of the NTP servers and click Remove Server in the Select Action
pull-down menu (Figure 1-24).

Customize Console Date and Time

Customize | Configure
Date and NTP

Time Settings
NTF servers :
S @ Select Action — v
Select | Server Stra ;‘-dgeglect Action -— E |Authentication
C 95619287 1 oo ngerr bss key 6
M | Dus.poolntporg 2 R " ESS none
M Muspooltp.ord 2 Query Servers BSS none
Total: 3 |— Ffable Acfions —
The Network Time Protocol s 2elect Al and this consale is
Deselect All

currently a MNetworlk Time Proty -
Enable MNTF service Show F|Ite_r Row
[“IEnable as time server Clear Al Filters
CIf NTP servers cannot be rede20lgure Columns ____Lrice Support System
Manage Symmetric Keys .. | | Configure Autokey . | | Issue NTR Commands ... |

0K | | cancel | | Help |

Figure 1-24 Remove two NTP servers

Note: Multiple NTP servers can be selected for removal at the same time.

2. Selecting Remove NTP Server displays a confirmation window (Figure 1-25).

9 Customize Console DatelTime

Are you sure you wish to remove the following servers from the NTP
configuration table?

s (1us poolntporg
s 1 us poolntporg

ACTO3234

[¥es] o

Figure 1-25 Message ACT03234 - Removal confirmation
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3. When Yes is selected, the NTP servers are removed and an information window displays
(Figure 1-26).

0 Customize Console DatelTime

The following servers wers removed from the NTF configuration table.

e [ s poolntporg
s us.poolntp.org

ACTO3235

Figure 1-26 Message ACT03235 - NTP servers removed

4. If there is a need to remove the last NTP server, you can select it and click Remove

Server in the Select Action pull-down menu (Figure 1-27).

Customize Console Date and Time

Customize | Configure

Date and NTP

Time Settings

MTF servers
s 92| g | |- Select Action - v

Selact Server Stratum ;diesli%;\rd'on tication
v .
W 95619287 1 Edit Server

Total: 1 (= r
The Metwork Time Protocol se Query Servers

currently a Network Time Protw— 7able Actions —

Enable MTF service
VIEnable as time server

Select All
Deselect All

and this console is

OIIf NTP servers cannat be re| Show Filter Row
Manage Symmetric Keys ... | [|Clear All Filters
— Configure Columns

Brvice Support System
sue NTP Commands ... |

OK | | cancel | | Help |

Figure 1-27 Remove last NTP server

A confirmation window displays (Figure 1-28).

9 Customize Console Date/Time

You requested to remove the following servers from the NTF configuration table.
e 95619287
Removing these servers will leave the NTP configuration table without a server.

& Removing these server will cause the NTF service that is currently running to terminate.
e Removing these server will disallow other consoles to treat this console as an NTP server

Are you sure you wish to remaove the servers listed above from the NTP configuration table’?

ACTO3260
“es Mo

Figure 1-28 Message ACT03260 - Last NTP server removal confirmation
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5. When Yes is selected, the last NTP server is removed and an information window displays
(Figure 1-29).

o Customize Console Date/Time

e The following servers were removed from the WTF configuration table.
o 95619287

e This console will no longer synchranize its clock to an NTP senver.

e This console will no longer be an NTP server.

ACTO3262

Figure 1-29 Message ACT03262 - Last NTP server removed

Note that the HMC is no longer acting as an NTP server and no longer synchronizes its time

to an NTP server. The Customize Console Date and Time window gets closed when you click
OK.

1.2.5 Configuring an NTP server on the PTS/CTS or BTS

18

The example in this section uses the NTP server defined on the HMC as described in 1.2.3,
“Configuring HMC as an NTP server” on page 14.

The Simple Network Time Protocol client that runs on the Support Element (SE) on the
Primary Time Server/Current Time Server (PTS/CTS) must be configured to communicate
with an NTP server. Only the CTS is used to steer the Coordinated Server Time (CST).
However, in an STP-only CTN where the NTP client function is used, configure the NTP
function on each server that can potentially have a role in the CTS.

If the PTS/CTS fails, the Backup Time Server (if configured) takes over the CTS role and is
able to steer the CST to its external time source. In case the NTP server configured to the
PTS fails, the BTS calculates the required adjustment and propagates it to the PTS. Coupling
connectivity is utilized for this communication. For detailed recovery information, see Server
Time Protocol Recovery Guide, SG24-7380.
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From the HMC workplace:

1. Select the servers to be set up. Click the System (Sysplex) Time option in the
Configuration section. Select the ETS Configuration tab (Figure 1-30).

(@D System (Sysplex) Time for SCZP401
Tirming Metwork STR STP ETS

Metwark | Configuration || Configuration | Status || Configuration

r Mofe

This CPC has the role of Current Time Server for an STP-onky 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 CTH.

- External Time Souree (ETS)

@ MNane
OlUse NTP
O Use MNTP with pulse per second (PPS)

Apply | | MTP Thresholds... |

Refresh | | Cancel | | Help |

Figure 1-30 ETS Configuration: Use the NTP selection

The ETS Configuration tab displays for all servers that support NTP to allow an ETS
configuration for every server that could potentially act as the CTS in the future.

Note: A 2990 and z890 server does not support NTP and will not display the ETS
Configuration tab, even though these servers can be part of the STP-only CTN.

Important: An IBM System zEC12 server is not supported in the same CTN with
29 EC, z9 BC, 2990, or z890 servers. An IBM System z196 or z114 is not supportd in
the same CTN with z990 or z890 servers.

2. Selecting Use NTP displays the NTP Time Server information table. When at least one
Configured check box is selected, the IP address or web address entered will be used as
an NTP server (Figure 1-31 on page 20).

3. The use of a web address requires you to customize and enable Domain Name Services
on the SE. For this, use the task Customize Network Settings — Name services in the
Support Element Console Applications.

Tip: If the HMC is used as an NTP client/server, this step must be done on the HMC
and not the Support Element.

4. Up to two NTP servers can be configured for each supported CPC. A preferred NTP
server is chosen by selecting the appropriate Select radio button. This NTP server is
called the selected NTP server. If only one NTP server is configured, the select radio
button must be checked (Figure 1-31 on page 20).
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E@ System (Sysplex) Time for SCZP401

Timing Metwaork S . ST ETS
Metwork | Configuration | Configuration | Status | Configuration

r hofe

This CPC has the role of Current Time Server for an STP-only CTH. 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 CTH.

r External Time Source (ETS)

O MNone
® Use NTP
O Use NTP with pulse per second (PPS)

r NTFP Time Sener Information

Select Configured | NTP Time Senver Stratum  Source | Status
® |9.56.192.87
O 1912646

Apply | [ Query | | NTR Thresholds... |

Refresh | | Cancel | | Help |

Figure 1-31 ETS Configuration: Configure and select the NTP server

5. Clicking Query tests the designated servers, and message ACT39142 displays
(Figure 1-32).

@ NTP Connection Query - sCZP401

The MTP connection query completed. The status fields contain the
query results for each NTP address.

ACT39142

Figure 1-32 Message ACT39142 - NTP connection query

6. The Stratum level, Source, and Status table fields for the corresponding NTP server will be
filled in (Figure 1-33 on page 21).
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(@D System (Sysplex) Time for SCZP401

r Nofe

Tirming Metwark STR ; ST ETS
Metwaork | Configuration || Configuration | Status | Configuration

This CPC has the role of Current Time Server for an STP-only CTM. 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 CTMN.

r Exfernal Time Source (ETS)
OMNone

@ lUse NTF
OWUse NTP with pulse per second (PPS)

r NTF Time Server Information

Select| Configured [NTP Time Server Stratum | Source Status
@ |9.56.192.87 1 GRS Success
3] |9.12.6.46 2 64113325 Success

Apply | | Query | | NTP Threshalds... |

Refresh | | Cancel | | Help |

Figure 1-33 ETS Configuration: Query results

. The Status column displays Success if the related NTP server is accessible. A list of

possible status fields is available by clicking Help on the ETS Configuration tab.

The Source column (see Figure 1-33) contains a description of the time source for the

NTP server provided as information by the NTP server. Typically, the source for Stratum 1
servers will be GPS, or radio signals such as WWV. Table 1-1 shows a list of examples of
known Stratum 1 source values. For NTP servers not at Stratum 1, this field contains the
IP address of the higher stratum NTP server (64.113.32.5, as shown in Figure 1-33). This
field is blank if the server is not available.

Table 1-1 NTP Stratum 1 clock sources

NTP source Displayed Description of source ID

source text
ACTS ACTS NIST telephone modem service
CESM Cesium Calibrated Cesium clock
CHU CHU Ottawa (Canada) Radio 3330, 7335, 14760 kHz
DCF DCF Mainflingen (Germany) Radio 77.5 kHz
GOES GOES Geostationary Orbit Environment Satellite
GPS GPS Global Positioning Service
HBG HBG Prangins, HB 75 kHz
IRIG IRIG Inter-Range Instrumentation Group
JJY JJY Fukushima, JP 40 kHz, Saga, JP 60 kHz
LOCL Local Un-calibrated local clock
LORC LORAN-C LORAN-C radio-navigation system
MSF MSF Rugby (UK) Radio 60 kHz

Chapter 1. Configuring an External Time Source
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NTP source Displayed Description of source ID
source text
OMEG OMEGA OMEGA radio-navigation system
PPS PPS Calibrated quartz clock or other pulse-per-second source
PTB PTB PTB (Germany) telephone modem service
RBDM Rubidium Calibrated Rubidium clock
TDF TDF Allouis (France) Radio 164 kHz
USNO USNO USNO telephone modem service
WwWvV WwWV Ft. Collins (US) Radio 2.5, 5, 10, 15, 20 MHz
WWVB WWVB Boulder (US) Radio 60 kHz
WWVH WWVH Kaui, Hawaii (US) Radio 2.5, 5, 10, 15 MHz

9. If two NTP servers have been configured, checks are made to compare the accuracy of
the NTP servers. If a divergence is detected, the message in the Status column indicates
success, but a note below the NTP server information table will indicate the divergence.

10.When you click Apply, the NTP server configuration is saved on the Support Element and
message ACT39145 displays (Figure 1-34). The configuration takes effect immediately if
only one NTP server is configured.

@ setETS Configuration - SCZP401

The External Time Source (ETS) configuration was saved successiully,

Frimary Support Element data is mirrored to the Alternate Support Element each day at 10:00
a.m. To ensure the Alternate Support Element has the same ETS configuration as the Primary
Support Element, perform a mirroring operation through the Alternate Support Element task
under Change Management, after you have completed all ETS configuration changes.

ACT39145

Figure 1-34 ETS configuration saved - mirroring information

If two NTP servers are configured, clicking Apply causes a verification of the NTP servers
first. This helps you to choose the best NTP server as the selected one. Depending on the
result, one of the following message windows might appear:

— If the selected NTP server has a higher Stratum level than the non-selected NTP
server, the message shown in Figure 1-35 displays. In this case, you might consider
defining the nonselected NTP server as the selected one.
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9 NTP Selection Verification - SCZP401

The selected Metwork Time Protocol server specified on the Apply request has
a higher stratum level than the non-selected MNetwork Time Protocal server.

Do you want to continue with the Apply?

ACT39195

[Nez] 1o

Figure 1-35 Message ACT39195 - Selected NTP has higher Stratum level

— The message shown in Figure 1-36 displays if the selected NTP server is less accurate
than the nonselected NTP server. In this case, you might consider defining the
nonselected NTP server as the selected one.

Q NTP Selection Verification - SCZP401

The selected Network Time Protocol server specified on the Apply request
appears to be less accurate than the non-selected Network Time Protocol server.

Do you want to continue with the Apply?

ACT39196
o

Figure 1-36 Message ACT39196 - NTP Selection Verification

11.There might be good reasons for such configurations. However, clicking Yes saves the
NTP server configuration on the Support Element and the configuration takes effect. A
message window displays (Figure 1-37).

@ seteTs configuration - SCZP401

The External Time Source (ETS) configuration was saved successiully.

Frimary Support Element data is mirrored to the Alternate Support Element each day at 10:00
am. To ensure the Alternate Support Element has the same ETS configuration as the Primary
Support Element, perform a mirroring operation through the Alternate Support Element task
under Change Management, after you have completed all ETS configuration changes.

ACT39145

Figure 1-37 Message ACT39145 - ETS configuration saved successfully

12.In case the same IP address has been configured for both NTP servers, message
ACT39206 displays (Figure 1-38 on page 24). Even if this is a valid configuration, it is a
good idea to configure a separate NTP server for redundancy.
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® Duplicate NTP Addresses Specified - SCZP401

The MNetwork Time Protocol (NTP) servers specified on the Apply
request appear to have the same addresses. The doubly specified
MTF server is now the single point of failure for the CTM time source.

Do you want to continue with the Apply?

ACT39206

Yes
Figure 1-38 Message ACT39206 - Duplicate IP address

13.1t is strongly advised to define two different NTP servers in order to have redundant NTP
server capability; select No and define a different NTP server. Systems zEC12, 2196, and
z114 have the capability to define an optional NTP threshold. Select NTP Thresholds
from the ETS Configuration (Figure 1-39).

u% System (Sysplex) Time for SCZP401 ‘
Tirning Metwork STP STP ETS

Metwark | Configuration | Configuration | Status | Configuration

r MNofe

This CPC has the role of Current Time Server for an STP-only CTH. 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 forthe CTN

r External Time Source (ETS)

OMone
@ se NTP
O lse NTP with pulse per second (PPS)

r NTP Time Server informaiion

Select Configured |NTP Time Server Stratum | Source Status
@ [9.56.192 87 1 GFS Success
(3] |9.12.6.46 2 64.113.32.5 Success

Apply | | Query | [ NTP Threshoids... |

Refresh | | cancel | | Help |

Figure 1-39 External Time Source Configuration - NTP Thresholds

14.Setting an NTP threshold can be considered optional and is intended to tolerate certain
NTP status changes that can be considered as normal. In the NTP Threshold panel select
a Stratum level that must be reached before hardware and Operating System Messages
are generated. Similarly, select a time period that must be reached before hardware and
Operating System Messages are generated if the Source ID from a target NTP server
changes. Select the Stratum level threshold and Source ID time threshold from the
pull-down menu and select OK (Figure 1-40 on page 25).
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J%D NTP Thresholds - SCZP401

r MTP Threshold Seftings
Stratum level threshold: [4 =

Source ID time threshold: [3 hours 20 minutes 7

OK | | Reset | | cancel | | Help |

Figure 1-40 NTP thresholds

15.0nce the NTP servers and the optional NTP threshold are configured and applied, the

selected NTP server is used for time adjustments.

every hour. In the case of NTP server access failures, or changes in stratum level or
source ID, a hardware message is posted. No user message displays on the HMC when
STP accesses the NTP server.

When a time adjustment is requested, a message is generated in the Support Element
Console Events log. Table 1-2 shows the sample messages.

17.To view the console log from the HMC application, first select the CTS, then:

a. Select Recovery — Single Object Operations to log on to the Support Element.
b. From the SE workplace, select Service Management — View Console Events.

Table 1-2  Support Element Console events

16.NTP server accessibility is checked once every 10 minutes, with a time adjustment issued

Date Time Console event

09/21/2012 11:17:03.940 | This CPC is requesting an adjustment to the Coordinated Server Time after
contacting an External Time Source via NTP server: 9.56.192.87[ -0.000171
seconds].

09/21/2012 10:17:03.780 | This CPC is requesting an adjustment to the Coordinated Server Time after
contacting an External Time Source via NTP server: 9.56.192.87 [ -0.000838
seconds].

09/21/2012 09:17:03.820 | This CPC is requesting an adjustment to the Coordinated Server Time after

contacting an External Time Source via NTP server: 9.56.192.87 [ 0.001748
seconds].

18.You might need to remove an NTP server. To do this, the configured check box of the
appropriate NTP server needs to be unchecked. There might be reasons to remove the
last NTP server (Figure 1-41 on page 26).
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(@0 System (Sysplex) Time for SCZP401

Timing MWetwark STR : STP ETS
Metwaork || Canfiguration | Configuration | Status || Configuration

r hote

This CPC has the role of Current Time Server for an STP-only CTH. IFyou plan to
attach to an ETS device, an ETS configuration is reguired. Changes made to
the ETS configuration have an immediate effect onthe time source for the CTN.
r External Time Solrce (ETS)
O None

@ se NTP

Olse NTP with pulse per second (FFS)

r NTP Time Server Information

Select | Configured | NTF Time Server Stratum | Source Status
® [F] |9.56.192.87 1 GPS Success
O | |9.12.6.46 2 64113325 Success

Apply | | Query | | NTP Threshalds... |

Refresh | | Cancel | | Help |

Figure 1-41 ETS Configuration - Remove last NTP server

19.When you click Apply, the message shown in Figure 1-42 displays.

‘9 No Selection Specified - SCZP401

There were no MNetwork Time Protocol servers configured on the Apply request. If
this Apply is performed, no External Time Source is available for this server (CPC)

Do you want to continue with the Apply?

ACT39197

[esl [T

Figure 1-42 Message ACT39197 - Removing last NTP server

20.Clicking Yes confirms the request, and the new NTP configuration is saved on the Support
Element. An information window displays (Figure 1-43).

‘o Set ETS Configuration - SCZP401

The External Time Source (ETS) configuration was saved successiully

Primary Support Element data is mirrored to the Alternate Support Element each day at 10:00
a.m. Ta ensure the Alternate Support Element has the same ETS configuration as the Primany
Support Element, perform a mirroring operation through the Alternate Support Element task
under Change Management, after you have completad all ETS configuration changes.

ACT29145

Figure 1-43 Message ACT39145 - ETS configuration saved successfully
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1.3 Configuring an NTP server with pulse per second option

The pulse per second (PPS) output option, offered by certain NTP server hardware vendors,
is utilized in addition to the NTP time information. The time accuracy of an STP-only CTN has
been improved by adding the capability to configure an NTP server that has a pulse per
second output signal. This type of device is available world-wide from several vendors that
provide network timing solutions. Figure 1-44 depicts the configuration that we used for this

example.
selected non-selected
NTP server 1 NTP server 2
Stratum 1 Stratum 1
9.56.192.89 9.56.192.87

= [ 8 S : S
: 3 S : 3 S
@o 000 = [ 000 =
PPS PPS
out out

Ethernet
Switch

System z
HMC

SNTP
client

ECF card
PPS port 0

ECF card
PPS port 1

PTS & CTS

Figure 1-44 ETS using NTP with PPS

Note: The NTP server that can be configured on the HMC is not able to provide a
PPS signal.

STP was designed to track to the highly stable, accurate PPS signal from the NTP server and
maintain an accuracy of 10 microseconds, as measured at the PPS input of the System z

server. In comparison, STP configured to use a dial-out time service or an NTP server without
the PPS output option is designed to provide a time accuracy of 100 milliseconds to the ETS.

The PPS output is connected to the PPS ports on the ETR cards of the System z10 or
System z9 server, or to the PPS ports on the ECF card for System zEC12, z196, and z114.
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To configure the NTP server with PPS:

1. Click the server to be set up for NTP on the HMC. Click the System (Sysplex) Time
option in the Tasks section, select the ETS Configuration tab and select Use NTP with
pulse per second (Figure 1-45).

‘ @m System (Sysplex) Time for P57 ‘

Timing Metwork STP SiP ETS
Network | 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.

r External Time Source (ETS)

“ None
Use NTP
@ Use NTP with pulse per second (PPS)

- NTP Time Server information

Select Configured s NTP Time Server Stratum Source Status

Port
@ [l 0
] 1

Apply | Query | NTP Thresholds... |

Refresh | Cancel | Help |

Figure 1-45 ETS Configuration - Use NTP with pulse per second (PPS)

2. Selecting the Use NTP with pulse per second (PPS) radio button displays the NTP Time
Server Information table. When at least one Configured check box is selected, the IP
address or web address entered in the NTP Time Server column is used as the NTP
server address (Figure 1-46 on page 29).

3. The use of a web address requires that the Support Element be customized with Domain
Name Services enabled. Select the task Customize Network Settings — Name
services in the Support Element Console Applications.

Tip: If the HMC is used as an NTP client/server, this step must be done on the HMC,
and not the Support Element.
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J%D System (Sysplex) Time for P57

Timing Network SIP ! STP ETS
Network | 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.

r External Time Source (ETS)
> None
O Use NTP

@ Use NTP with pulse per second (PPS)

r NTP Time Server Information

Select| Configured EE? NTP Time Server Stratum | Source Status

° ¥ 0 |9.56.192.89
B |1 ||9.56.192.87

Apply | [ Query || NTP Thresholds... |

Reiresh | | Cancel | | Help |

Figure 1-46 ETS Configuration - NTP with pulse per second (PPS) configured

4. The PPS Port column indicates the NTP server to PPS port correlation. As shown in
Figure 1-46, PPS Port 0 corresponds to the NTP server defined in the upper row of the
NTP Time Server Information table. The PPS output of this NTP server needs to be
connected to PPS port 0 on the ECF card for System zEC12, z196 and z114 (ETR card on
the z10). PPS Port 1 corresponds to the NTP server defined in the lower row of the NTP
Time Server Information table. The PPS output of this NTP server needs to be connected
to PPS port 1 on the ECF card.

The Installation Manual for Physical Planning (IMPP) manual for each server provides a
description and location of the ECF or ETR feature cards. See “Related publications” on
page 425 for information about these manuals.

Note: You are responsible for defining the correct NTP server IP address and
connecting the corresponding PPS port to the correct ECF or ETR card port.

5. Up to two NTP servers can be configured. A preferred NTP server is chosen by selecting
the appropriate Select radio button. This NTP server is called the selected NTP server. If
only one NTP server will be configured, the Select radio button must be checked.

6. Clicking Query tests the IP connectivity, and message ACT39142 displays (Figure 1-47).

‘ o NTP Connection Query - P57 ‘

The NTP connection query completed. The status fields contain the guery results for each NTP address.

ACT39142

Figure 1-47 Message ACT39142 - NTP Connection Query
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7. The Stratum level, Source, and Status table fields for the corresponding NTP server are

filled in (Figure 1-48 on page 30).

8. The Status column displays Success if the related NTP server is accessible. A list of
possible status fields is available by clicking Help on the ETS Configuration tab.

9. The Source field contains a description of the time source for the NTP server provided as
information by the NTP server. Typically, the source for Stratum 1 servers is GPS or radio
signals such as WWV. Table 1-1 on page 21 provides a list of examples of known
Stratum 1 source values. This field is blank if the server is not available. The NTP
configuration is not applied so far, and the PPS port status indicates Not configured for

both PPS ports.

J%D System (Sysplex) Time for P57

Timing Network 5TP ; S5TP ETS
MNetwork | Configuration | Configuration | Status | Configuration
r 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.

r External Time Source (ETS)
© None

© Use NTP

@ Use NTP with pulse per second (PPS)

 NTP Time Server Information

Select Configured EE? NTP Time Server Stratum Source | Status
@ 0 |9_56.192.89 1 GPS Success
1 |9_56.192.87 1 GPS  Success

r PPS Port Status

Port 0:Not configured, PPS signal detected
Port 1:Not configured, PPS signal detected

Apply | | Query | | NTP Threshoids. .

Refresh | | cancel | | Help |

Figure 1-48 NTP Server query done

10.If two NTP servers have been configured, checks are made to compare the time at the
NTP servers. If a divergence is detected between the two NTP servers, the message in
the Status column indicates Success, but a note displays below the NTP Time Server

Information table.

11.When you click Apply, the NTP server configuration is saved on the Support Element, and
message ACT39145 displays (Figure 1-49 on page 31). The configuration takes effect
immediately if only one NTP server is configured.
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‘o Set ETS Configuration - P57

The External Time Source (ETS) configuration was saved successfully

Primary Support Element data is mirrored to the Alternate Support Element each day at 10:00
a.m. To ensure the Alternate Support Element has the same ETS configuration as the Primary
Support Element, perform a mirroring operation through the Alternate Support Element task
under Change Management, after you have completed all ETS configuration changes.

ACT39145

Figure 1-49 Message ACT39145 - ETS configuration saved successfully

12.1f two NTP servers are configured, clicking Apply causes a verification of the NTP server
first. This helps you choose the best NTP server as the selected one. Depending on the
result, message ACT39196 might display (Figure 1-50).

Q NTP Selection Verification - P57

The selected Network Time Protocol server specified on the Apply request
appears to be less accurate than the non-selected Network Time Protocol server.

Do you want to continue with the Apply?

ACT39196

[ves] Lo

Figure 1-50 Message ACT39196 - The selected NTP server is less accurate

13.1If the selected NTP server is less accurate than the nonselected NTP server, message

ACT39196 displays (Figure 1-50). In this case, consider assigning the nonselected NTP
server as the selected one.

14.There might be good reasons for such a configuration. However, clicking Yes (Figure 1-50)
saves the NTP server configuration on the Support Element, and the configuration takes
effect. Message ACT39145 displays (Figure 1-51).

@ setETs Configuration - P57

The External Time Source (ETS) configuration was saved successfully.

Primary Support Element data is mirrored to the Alternate Support Element
each day at 10:00 a.m. To ensure the Alternate Support Element has the same
ETS configuration as the Primary Support Element, perform a mirroring
operation through the Alternate Support Element task under Change
Management, after you have completed all ETS configuration changes.

ACT39145

Figure 1-51 Message ACT39145 - ETS configuration saved successfully
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15.The System (Sysplex) Time window returns and the PPS Port Status fields display the
status after refresh (Figure 1-52). The possible port status messages are:

— Not configured

— No PPS signal

— Acquiring consistent NTP information
— Configuration error

— Adjusting for PPS signal

— Capable of tracking to PPS signal

— Tracking to PPS signal

‘ (@@ System (Sysplex) Time for P57 ‘

Timing Network STP . STP ETS
Metwork | Configuration | Configuration | Status | Configuration

r 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.

r External Time Source (ETS)

@ None
© Use NTP
@ Use NTP with pulse per second (PPS)

r NTP Time Server Information

Select Configured E(F:r? NTP Time Server Stratum Source Status

@ 0 9.56.192.89 1 GPS  Success

1 9.56.192.87 1 GPS  Success

r PPS Port Status

Port 0: Tracking to PPS signal
Port 1:Capable of tracking to PPS signal

Apply | | Query | [ NTP Threshoids... |

Refresh | Cancel ‘ Help |

Figure 1-52 ETS configuration

16.You can click Help for more information regarding the PPS Port Status field.

17.System zEC12, 2196 and z114 have the capability to define an optional NTP threshold.
Select NTP Thresholds from the ETS Configuration tab (Figure 1-52). This opens the
NTP Threshold Settings shown in Figure 1-53.

(@D NTP Thresholds - P57

r NTP Threshold Settings

Stratum level threshold: p v

Source ID time threshold: [N delay M

OK | | Reset | | cancel | Help |

Figure 1-53 NTP threshold specification

18.Setting an NTP threshold can be considered optional and is intended to tolerate certain
NTP status changes that can be considered as normal. In the NTP Threshold panel select
a Stratum level that must be reached before hardware and Operating System Messages
are generated. Similarly, select a time period that must be reached before hardware and
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Operating System Messages are generated if the Source ID from a target NTP server
changes. Select Stratum level threshold and Source ID time threshold from the
pull-down menu and select OK (Figure 1-53).

19.0nce the NTP servers and the optional NTP threshold are configured and the
configuration is applied, the selected NTP server with PPS is used for time adjustments
(unless one of the previously mentioned problems is encountered). NTP server availability
is checked every minute when STP is utilizing the PPS signal.

20.1f the NTP server cannot be accessed, or in case of failures or changes in the stratum level
or source ID, a hardware message is posted, as well as a z/OS message (z/0OS 1.11 or
later). The PPS signal is sampled every second. If the PPS signal is not available or is
unusable for more than two seconds, a hardware message is issued and STP tries to
utilize another PPS signal. If no other PPS signal is available, STP uses the NTP time
information (time accuracy downgraded from 10 microseconds to 100 milliseconds). For
detailed recovery information, refer to Server Time Protocol Recovery Guide, SG24-7380.

21.1f an NTP server must be removed, the configured check box of the appropriate NTP
server needs to be unchecked. There might be reasons to remove the last NTP server
(Figure 1-54). Removing an NTP server also deconfigures its associated PPS signal
because the NTP server and its PPS signal are correlated.

‘@l% System (Sysplex) Time for P57 ‘

Timing Network STP ! Sip ETS
Network | Configuration | Configuration | Status | Configuration

r 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.

r External Time Source (ETS)

None
o Use NTP
@ Use NTP with pulse per second (PPS)

r NTP Time Server Information

Select| Configured E(F))r? NTP Time Server Stratum | Source Status
® 0 9.56.192.89 1 GPS  Success

| 1 9.56.192.87 1 GPS  Success

Port 0:Tracking to PPS signal
Port 1:Capable of tracking to PPS signal

Apply | | Query | | NTP Thresholds... |

Refresh | | Cancel | | Help |

Figure 1-54 ETS Configuration - Remove last NTP server with PPS

22.When you click Apply, the message ACT39197 displays (Figure 1-55 on page 34).
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‘Q No Selection Specified - P57

There were no Network Time Protocol servers configured on the Apply request. If
this Apply is performed, no External Time Source is available for this server (CPC).

Do you want to continue with the Apply?

ACT39197

el o)

Figure 1-55 Message ACT39197 - Removing last NTP server

23.Clicking Yes confirms the removal of the last NTP server, and the NTP configuration is

saved on the Support Element. The information message ACT39145 displays
(Figure 1-56).

‘0 Set ETS Configuration - P57

The External Time Source (ETS) configuration was saved successfully

Primary Support Element data is mirrored to the Alternate Support Element each day at 10:00
a.m. To ensure the Alternate Support Element has the same ETS configuration as the Primary
Support Element, perform a mirroring operation through the Alternate Support Element task
under Change Management, after you have completed all ETS configuration changes.

ACT39145

Figure 1-56 Message ACT30145 - ETS configuration saved successfully

1.4 Configuring dial out on the HMC

This section provides information about how to configure the External Time Source to use dial
out on the Hardware Management Console.

Note: The dial-out option is available up to HMC Version 2.11.1. Starting with HMC Version

2.12.0 the dial-out option is not available since it does not support a modem connection
anymore.

1.4.1 HMC setup for ETS dial-out configuration

The HMC setup can be considered the first step for the ETS dial-out configuration. It makes
the HMC capable of dialing to a time service provider.
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To configure the dial-out connection:

1. Select the Service Management task on the Hardware Management Console application.
Click the Customize Outbound Connectivity option available in the Work pane.
Figure 1-57 shows the Call-Home Server Consoles task.

ﬁ Call-Home Server Consoles

Umral Cafnenls Cant
— Local Gonsoie Lor

Use the Configure button to configure whether this console is a

call-hame server and the connectivity methods it uses to contact
the service provider.

CalbHAama Sarvar. Consnlas
— Lall-Home Server-L.onsoies

The following call-home-s-erver consoles may handle call-home
requests submitted by this console:

Select IP Address or Host Name Type

Comment
® 10.10.10.48 Local SCZHMCS
o 10.10.10.46 Discovered SCZHMC7Y

Add... || Remove |

Use discovered call-home server consoles

(OK|| Cancel | Help

ngure 1-57 Call-Home Server Consoles )

2. After clicking Configure, the Outbound Connectivity Setting window displays
(Figure 1-58).

@ Outbound Connectivity Settings

Enable the local console as a call-home server

Local Modem | Internet QESNETHETRET RG]

Allow external time source dialing using the local modem

— Profooo!

@g@f Automated Computer Time Service (ACTS)
O |EN Telephone Date Code (CTD)

O NRGC Canadian Time Service (CTS)

RAdmriar
Modem

Dial prefix: 0. | Modem Configuration...

— Phone Number

Select Phone Number Comment
Add... || Edit.. |[ Remove | [ Test..]

% Cancel | Help

Figure 1-58 QOutbound Connectivity Setting - External Time Source
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3. From the External Time Source tab, check Allow external time source dialing using the
local modem to enable protocol configuration. Three protocols are available:

— National Institute of Standards and Technology (NIST), representing the Automated
Computer Time Service (ACTS), which is typically used in the USA

— Istituto Elettrotecnico Nazionale (IEN), representing the Telephone Date Code (CTD),
which is typically used in Europe

— National Research Council (NRC), representing the Canadian Time Service (CTS),
which is typically used in Canada

For each country, the time service must be contacted to verify the protocol that they
support and the phone number to be used.

4. After clicking Modem Configuration, you can specify tone or pulse dialing. Wait for a dial
tone, Enable speaker, and Dial prefix (Figure 1-59).

ﬁ Modem Settings

o

‘C:)Ioﬁé i O Pulse

Wait for dial tone
Enable speaker

Dial prefix: ,97
Gancel || Help

Figure 1-59 Modem Settings window

5. Once the Customize Modem Setting task has been completed, the telephone number can
be added by clicking Add in the External Time Source tab. Figure 1-60 shows the Add
External Time Source Phone Number window.

ﬁ Add External Time Source Phone Number

Dial prefix: 9,
Phone number: *[{ _2p2-494-4774
Comment: [NIST

[ada] cancel | Help |

Figure 1-60 Add External Time Source Phone Number window
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6. When the dial out phone number has been added, the Test button in the Customize
Outbound Connectivity window becomes selectable and must be used to ensure that the
correct configuration and connectivity to the time service provider has been accomplished
(Figure 1-61).

‘ﬁ Test External Time Source Phone Number

Dial prefix: g
Phone number: 1-303-494-4774
Comment: MNIST

Tes
Waiting for connection a
Request hz

COpening

[ start ] | Cancel | Help|

F)’gure 1-61 Test External Time Source Phone Numbe;

This completes the first step of the ETS dial-out configuration.

The HMC is now capable of handling ETS requests. For redundancy in case of HMC failure,
we suggest configuring a second HMC for ETS dial-out capability. This can be achieved by
doing the same steps for the second HMC that has all the CTS candidates defined.

1.4.2 Configuring to use dial out as External Time Source
To make the STP facility steer the CST to the time obtained from the dial-out function on the
HMC, the Current Time Server needs to be configured to choose dial out as the External

Time Source for STP. Do this configuration on any server that will be assigned as the Current
Time Server for redundancy, especially for BTS.

Note: The default selection is to use dial out as ETS.
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The steps are:

1. To select the servers to be set up, click Configuration — System (Sysplex) Time from
HMC Workplace, and select the ETS Configuration tab (Figure 1-62).

@@ System (Sysplex) Time for SCZP201

Timing Network ETR S5TP ETS

Network Configuration Configuration Configuration 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 forthe CTN.

® Use dial outif configured on Hardware Management Console
OUse NTP

O Use NTP with pulse per second (PPS)

Refresh || cancel || Help |

Figure 1-62 ETS Configuration tab - Use dial out

2. Select the Use dial out if configured on Hardware Management Console radio button
and click Apply to accomplish the configuration.

1.4.3 Configuring the ETS dial-out schedule

The second part of the ETS dial-out configuration can be achieved by adding scheduled
operations to the Support Element of the servers that are CTS candidates (PTS and BTS)
and are using the HMC ETS dial-out function:

1. Select the server as the target object, then select Operational Customization —
Customize Scheduled Operations — Options — New, which opens the Add a
Scheduled Operation task (Figure 1-63).

?.!. Add a Scheduled Operation : SCZP101

oy Ao ratinm
r ct-an. Jperalion

Select Operation

T Single step code changes retrieve and apply
Backup critical hard disk information
Accept internal code changes
Install and activate concurrent code changes
Remove and activate concurrent code changes
Retrieve internal code changes
Activate selected CPC
Deactivate ( Power off ) selected CPC
Access external time source
Transmit system availability data

@O D D00 00

]

0K| Cancel | Help |

Figure 1-63 Add a Scheduled Operation

38  Server Time Protocol Implementation Guide



2. Set the radio button to Access external time source and click OK. The “Set up a
Scheduled Operation” task opens (Figure 1-64).

. Set up a Scheduled Operation - SCZP101

Date ELGRIT M Repeat

The scheduled operations will be created for the selected objects listed below:

SCZP101

Select the date and time. and select a time window.

The scheduled operation will start at the specified date and time unless an existing condition
prevents its execution, a resource constraint. for example. In this case, an attempt will be made
to start the scheduled operation within the time window starting at the specified date and time.

Time Window

#3110 minutes ©20 minutes O 30 minutes
O 40 minutes ©50 minutes O 60 minutes

*
Date 11/22/09
Time *[10:00 PM

save | Cancel | Help |

Figure 1-64 Set up a Scheduled Operation - Date and Time tab

3. Enter the date and time of the scheduled operation. The default time window of 10 minutes
is sufficient in case this scheduled operation is prevented by any resource constraint. For
the ETS query, we suggest that a repeated scheduled operation be set up for periodic time
adjustment to continuously maintain time accuracy. By selecting the Repeat tab, the
repeat option is shown (Figure 1-65).

4. Click Set up a repeated scheduled operation. Depending on the time accuracy
requirement, select one or more days for the ETS to be contacted. Selecting an interval of
one week has the ETS contacted once a week on the selected days. Check the option
Repeat indefinitely to make sure that this scheduled operation never expires.

| Set up a Scheduled Operation - SCZP101 ‘

Date and Time Repeat

The scheduled operations will be created for the selected objects listed below:
SCZP101

e or Repealed

C Set up a single scheduled operation
@ Set up a repeated scheduled operation

— Days of the Week —————————+ Opilions

Monday Friday Interval 1 21 to 26 weeks
Tuesday Saturday e 110100
Wednesday ¥ Repetitions E

Thursday Repeat indefinitely

Save | Cancel | Help |

Figure 1-65 Set up a Scheduled Operation - Repeat tab

As previously mentioned, this scheduled operation setup needs to be done for those SEs
that are using the HMC ETS dial-out function.
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Note: No user message displays on the HMC when a dial out to the external time
source occurs. But when STP generates a time adjustment, an entry message is
generated in the Support Element Console Events log. To visualize the console log
from the HMC application, first select the CTS, then:

1. Select Recovery — Single Object Mode to log on to the Support Element.
2. From the SE workplace, select Service Management — View Console Events.

1.5 Migrating an External Time Source

An existing External Time Source (ETS) may need to be reconfigured or migrated for certain
reasons. Reconfigurations within the ETS do not affect the CTN operations. The only effect
that may need to be considered can be a temporary loss of the External Time Source that has
no impact to STP, but might cause the CTN to slowly drift away from ETS. Since a migration to
a different ETS usually does not last over a long period of time, the drift can be considered to
be insignificant.

Note: Starting with HMC level 2.12.0 the HMC dial-out External Time Source option is no
longer available. A migration to a dial-out ETS, therefore, is beyond the scope of this
section.

The following migration example may refer to an ETS interruption, which is independent
from STP operations. It does not have any impact to the CTN, except a slow drift away
from ETS depending on the period of time the access to ETS is unavailable.

In this section we describe the following migration scenarios:

» Migration from no ETS configuration to either NTP, or NTP with PPS

» Migration from a dial-out ETS configuration to either NTP, or NTP with PPS
Depending on ETS and Server availability, the ETS migration can be performed without

drifting away from the external time reference. It is assumed that network connectivity as well
as PPS port connectivity (if applicable) have already been established.

1.5.1 Migration from no ETS configuration to either NTP, or NTP with PPS

40

Since the starting point of this migration is a CTN that is not attached to an External Time
Source (ETS) so far, this migration to NTP or NTP with PPS can be considered a new ETS
configuration. The CTN was previously not steered to any ETS and the accuracy of the CTN
time was based on the initial time setup accuracy and possible subsequent manual time
adjustments.

The key migration steps are:

1. If an HMC is used as NTP server, follow the steps to configure the HMC as NTP server as
described in 1.2.2, “Configuring an NTP server on the HMC” on page 7 and 1.2.3,
“Configuring HMC as an NTP server” on page 14.

2. Configure the NTP server using the Sysplex Timer panel of the PTS - ETS tab as
described in 1.2.5, “Configuring an NTP server on the PTS/CTS or BTS” on page 18 or
1.3, “Configuring an NTP server with pulse per second option” on page 27.
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3. Define the NTP server using the same steps at the BTS if not already done. The purpose
of this step is to have NTP server redundancy across both servers that can become the
Current Timer Server.

4. Verify the final ETS status on the Sysplex Timer ETS tab. The status column for NTP and
NTP with PPS are the same. In addition, the NTP with PPS configuration does list the PPS
Port Status (Figure 1-66):

— The NTP server previously added shows status success.

— The NTP server with PPS additionally shows PPS Port Status Tracking to PPS signal
or Capable of tracking to PPS signal (only for NTP with PPS).

Because this CTN was not steered to an ETS previously, the time difference of the CTN to
the newly added ETS might be more than 60 seconds, which prevents the automatic
steering to start. The status would show “CPC/NTP time difference > 60 seconds”. This
problem can be corrected concurrently based on operational constraints. This is
discussed in more detail in the Server Time Protocol Recovery Guide, SG24-7380,
Section 6.3, “Synchronizing the CTN to an ETS when the time difference is greater than
the 60 second threshold”.

‘ @ System (Sysplex) Time for P57 ‘

Timing Network STP i STP ETS
Network | Configuration | Configuration | Status || configuration

r 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.

r External Time Source (ETS)

None
Use NTP
@ Use NTP with pulse per second (PPS)

r NTP Time Server Information

Select Configured s NTP Time Server Stratum Source | Status

Port
@ ] 0 9.56.192.89 1 GPS  Success
il 1 956 192 87 1 GPS  Success

r PPS Port Status

Port 0: Tracking to PPS signal
Port 1:Capable of tracking to PPS signal

Apply | Query | NTP Thresholds... |

Refresh | | Cancel |  Help |

Figure 1-66 ETS configuration CTS - NTP server setup

1.5.2 Migration from a dial-out configuration to either NTP, or NTP with PPS

The starting configuration is an ETS dial-out setup that is to be replaced by either NTP, or an
NTP server with PPS capability. In this section we discuss different migration scenarios.

Switching to a non-HMC NTP server

There will be no ETS interruption. Switching from an HMC dial-out ETS to a different NTP
source can be done at any time and does not cause any interruption to the External Time
Source. Perform the following reconfiguration steps:

1. Define the new NTP server to the Support Element of the Current Time Server. It is
suggested to also configure the NTP server to the Support Element of all other servers
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that can become the CTS. This is typically the BTS, but can be any other server as well.
For details refer to 1.2.5, “Configuring an NTP server on the PTS/CTS or BTS” on page 18
(a final setup example is shown in Figure 1-67) or 1.3, “Configuring an NTP server with
pulse per second option” on page 27 (a final setup example for NTP with PPS is shown in

Figure 1-68).

u%p System (Sysplex) Time for SCZP401 ‘
Tiring Metwork STP STk ETS

Metwark | Configuration | Configuration | Status | Configuration

r ote

This CPC has the role of Current Time Server for an STP-only CTM. 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 CTM.
r External Time Sowrce (ETS)

O Mone

®Use NTP

O lse NTP with pulse per second (PFS)

- NTF Time Server informatiion

Select| Configured | NTP Time Server Stratum | Source Status
® |9.56.192.87 1 GFS Slccess
(&) |9.12.6.46 2 64.113.32.5 Success

Apply | | Query | | NTR Threshalds... |

Refresh | | cancel | | Help |

Figure 1-67 NTP server example

‘ (@o System (Sysplex) Time for P57 ‘

Timing Network STP STP ETS
Metwork | Configuration || Configuration | Status || Configuration

r 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

r External Time Source (ETS)
© None
O Use NTP
@ Use NTP with pulse per second (PPS)

r NTP Time Server Information

Select Configured EE? NTP Time Server Stratum | Source | Status

] 0 9.56.192.89 1 GPS | Success

1 956192 87 1 GPS  Success

r PPS Port Status

Port 0: Tracking to PPS signal
Port 1:Capable of tracking to PPS signal

Apply | Query | NTP Thresholds. .. |

Refresh | Cancel | Help |

Figure 1-68 NTP with a PPS server example

2. Delete the scheduled operation from all Support Elements that are currently configured to
use the ETS dial-out capability. Select the servers to be changed, select Operational
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Customization, then select Customize Scheduled Operations. In the list of scheduled

operations select all operations of type “Access external time source” (this might be

multiple) and click Options and Delete (Figure 1-69).

*Zo Customize Scheduled Operations - SCZP201 ‘
Options « Wiew - Sort Help =
T
A erations are currently displayed.
Refech Date  Time Operation Rema‘”'”g
Salect Al Repetitions
Deselect &l |1 92512 4:52 PM  Transmit system availability data Indefinite e
Exit 192512 11:26 PM Access external time source Indefinite
T —orrzal 926/12 452 P Transmit system availability data Indefinite
M SCZP201 9/26/12 11:26 PM Access external time source Indefinite
[T SCZP201 942712 4:29 AM  Transmit systermn availability data Indefinite
[T SCZP201 92712 452 PM  Transmit system availability data Indefinite
WV SCZP201 9527112 11:26 PM Access external time source Indefinite
[ SCZP201 92812 4:29 AM  Transmit systern availability data Indefinite
[T SCZP201 942812 4:30 AM  Backup critical hard disk information Indefinite
[T SCZP201 92812 4:52 PM  Transmit system availability data Indefinite v

Figure 1-69 Delete dial out scheduled operation

3. On the “Confirm the action” panel click OK (Figure 1-70).

‘ A\ Confirm the action - SCZP201 ‘

You have requested to delete the selected scheduled operations.

Attention: Deleting an operation removes it from the list of scheduled
operations.

ACTEITC

Cancel

Figure 1-70 Delete scheduled operation confirmation

4. The final Customize Scheduled Operations panel confirms: there are no more access
external time source scheduled operations to be executed (Figure 1-71).

: :'._; Customize Scheduled Operations - SCZP201

n|

Options=  Views  Sotw  Helpw

All scheduled operations are currently displayed.
Select | Target Date Time Operation

SCZP201 9/25/12 4:52 PM Transmit system availability data
SCZP201 9/26/12 4:52 PM Transmit system availability data
SCZP201 9427112 4:29 AM Transmit system availability data
SCZP201 9427112 4:52 PM Transmit system availability data
SCZP201 9/28/12 4:29 AM Transmit system availability data
SCZP201 9/28/12 4:30 AM Backup critical hard disk information
SCZP201 9/28/12 4:52 PM Transmit system availability data
SCZP201 9/29/112 4:52 PM Transmit system availability data
SCZP201 9/30/12 7:00 AM Backup critical hard disk information
SCZP201 9/30/12 4:52 PM Transmit system availability data

o o o

Remaining
Repetitions
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite

v

Figure 1-71 Customize Scheduled Operations - access external time source removed
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Repeat this step for every Support Element that was setup to access the external time
source. This is most likely the PTS and the BTS, but could theoretically be any server.

Switching to another HMC acting as NTP server
The starting configuration is an ETS dial-out setup that is to be replaced by an HMC that will
be set up to act as NTP server. Since an HMC cannot have an antenna attached, the HMC
can only be an NTP Stratum 2 ETS, and does not provide the PPS capability.

Since the HMC that is already, or will be, set up to act as NTP server is a different one than
the HMC that is providing the dial-out capability, this migration is without any interruption to

the ETS.

Perform the following steps:

1. If not already done, set up the target HMC to act as server. Follow the steps givenin 1.2.2,
“Configuring an NTP server on the HMC” on page 7. If there is another HMC that is
planned to additionally provide the NTP server function, perform the same steps for that

HMC. An example is shown in Figure 1-72.

. Customize Console Date and Time

Customize | Configure
Cate and NTP

Metwork Time Protocol server.
Enable NTF service
MEnable as time server

Manage Symmetric Keys .. | | Configure Autokey .. |

Time Settings
MNTF servers :
S @ Select Action v
Select Senver Stratum | Source Status | Authentication
[ 95619287 1 GP3S Success key 6
[T Qus.poolntporg 2 20412325 Success none
[T 1uspoolntporg 2 128252191 Success none

Total: 3 Filtered: 3 Selected: 0
The Networlk Time Protocal service is currently enabled and this console is currently a

Oif NTP servers cannot be reached, contact the IBM Service Support Systerm

Issue NTP Commands ... |

oK | | cancel | | Help |

Figure 1-72 HMC NTP server example

2. Define the new NTP server to the Support Element of the Current Time Server. Itis
suggsted to also configure the NTP server to the Support Element of all other servers that
can become the CTS. This is typically the BTS, but can be any other server as well.

For details refer to 1.2.5, “Configuring an NTP server on the PTS/CTS or BTS” on
page 18. The target NTP server configuration can also be a combination of NTP servers
such as one HMC acting as NTP server and one Stratum 1 (GPS attached) NTP server as

shown in Figure 1-73 on page 45.
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Q@@ System (Sysplex) Time for SCZP401

Timing Metwork S . STR ETS
Metwaork | Configuration | Configuration | Status | Configuration
r Mofe

This CPC has the role of Current Time Server for an STP-only CTM. 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.
r External Time Source (ETS)
O Mone

® Use NTP

O lse MNTF with pulse per second (FFS)

r NTFR Time Sener informaiion

Select| Configured | NTP Time Server Stratum | Source Status
® |9.56.192.87 1 GPS Slccess
(&) |9.12.6.46 2 84113325 Success

Apply | | Query | | NTP Thresholds...

Refresh | | Cancel | | Help |

Figure 1-73 NTP server example

3. Delete the scheduled operation from all Support Elements that are currently configured to
use the ETS dial-out capability. Select the servers to be changed, select Operational
Customization, select Customize Scheduled Operations. In the list of scheduled
operations select all operations of type Access external time source (this might be
multiple) and click Options and Delete (Figure 1-74).

—; Customize Scheduled Operations - SCZP201
Options»  Yieww  Sort»  Helpw
1 Mew..
A erations are currently displayed.
Refiech Date  Time Operation Rema”?'“g
Select Al Repetitions
Deselect &l |1 92512 452 PM  Transmit system availability data Indefinite -
Exit 119/25/12 11:26 PM | Access external time source Indefinite
T —ozr=zol W26/12 452 P Transmit system availability data Indefinite
M SCZP201 926/12 11:26 PM Access external time source Indefinite
[ SCZP201 92712 4:29 AM  Transmit system availability data Indefinite
[T SCZP201 92712 452 PM  Transmit system availability data Indefinite
M SCZP201 92712 11:26 PM  Access external time source Indefinite
[T SCZP201 92812 4:29 AM  Transmit system availability data Indefinite
[T SCZP201 928112 4:30 AM  Backup critical hard disk information Indefinite
[T SCZP201 92812 4:52 PM  Transmit systern availability data Indefinite v

Figure 1-74 Delete dial-out scheduled operation

4. On the “Confirm the action” panel click OK (Figure 1-75 on page 46).
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‘ A\ Confirmthe action - SCZP201

You have requested to delete the selected scheduled operations.

Attention: Deleting an operation removes it from the list of scheduled
operations.

ACTE1TCH

Cancel

Figure 1-75 Delete scheduled operation confirmation

5. The final Customize Scheduled Operations panel confirms: there are no more access
external time source scheduled operations to be executed (Figure 1-76).

‘ :'_; Customize Scheduled Operations - SCZP201 ‘

Options=  Views  Sotw  Helpw

All scheduled operations are currently displayed.

Remaining
Repetitions
SCZP201 9/25/12 4:52 PM Transmit system availability data Indefinite i
SCZP201 9/26/12 4:52 PM Transmit system availability data Indefinite
SCZP201 9427112 4:29 AM Transmit system availability data Indefinite
SCZP201 9427112 4:52 PM Transmit system availability data Indefinite
SCZP201 9/28/12 4:29 AM Transmit system availability data Indefinite
SCZP201 9/28/12 4:30 AM Backup critical hard disk information  Indefinite
SCZP201 9/28/12 4:52 PM Transmit system availability data Indefinite
SCZP201 9/29/112 4:52 PM Transmit system availability data Indefinite
SCZP201 9/30/12 7.00 AM Backup critical hard disk information  Indefinite
SCZP201 9/30/12 4:52 PM Transmit system availability data Indefinite 3

Select | Target Date Time Operation

o o o

Figure 1-76 Customize Scheduled Operations - access external time source removed

Repeat this step for every Support Element that was set up to access the external time
source. This is most likely the PTS and the BTS, but could theoretically be any server.

Switching the HMC to NTP (HMC Version 2.11.1 and earlier)

The starting configuration is an ETS dial-out setup that will be switched to NTP by changing
the HMC from currently providing the dial-out capability to act as an NTP server. The key
steps are switching the HMC to act as NTP server (using the same HMC) followed by
reconfiguring the Support Elements to NTP. Because this HMC is currently providing the
dial-out option, it can only be HMC Version 2.11.1 or earlier versions.

Because an HMC cannot have an antenna attached to it, the HMC can only become an NTP
Stratum 2 ETS and does not provide the PPS capability.

Because the reconfiguration is done on the HMC that is currently providing the dial-out
capability, the migration is going to interrupt the ETS synchronization for a short period of
time. This will notimpact the CTN operation. To switch the HMC to NTP, perform the following
steps:

1. Delete the scheduled operation from all Support Elements that are currently configured to
use the ETS dial-out capability. Select the servers to be changed, select Operational
Customization, then select Customize Scheduled Operations. In the list of scheduled
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operations select all operations of type Access external time source (this might be

multiple) and click Options and Delete (Figure 1-77 on page 47).

i ;_; Customize Scheduled Operations - SCZP201

af

Options « Wiew - Sort Help =

Mew,..
A erations are currently displayed.
Refresh .
Date  Time Operation
Select All

Deselect &l |1 92512 4:52 PM  Transmit system availability data
9725012 11:26 PM Access extemnal time source
—orrzal 926/12 452 P Transmit system availability data
SCZP201 9/26/12 11:26 PM  Access external time source
SCZP201 942712 4:29 AWM Transmit system availability data
SCAP201 972712 452 PM  Transmit system availability data
SCZP201 92712 11.26 PM | Access external time source
SCZP201 9/28/12 4:29 AM  Transmit system availability data
SCZP201 9/28/12 4:30 AM  Backup critical hard disk information
SCZP201 9/28/12 452 P Transmit system availability data

—

Exit

OO0 O RO 0|’

Remaining
Repetitions
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite

Figure 1-77 Delete dial-out scheduled operation

2. On the “Confirm the action” panel click OK (Figure 1-78).

‘ A\ Confirmthe action - SCZP201 ‘

You have requested to delete the selected scheduled operations.

Aftention: Deleting an operation removes it from the list of scheduled
operations.

ACTEITCA

Cancel

Figure 1-78 Delete scheduled operation confirmation

3. The final Customize Scheduled Operations panel confirms: there are no more access
external time source scheduled operations to be executed (Figure 1-79).

‘ :'_; Customize Scheduled Operations - SCZP201

n|

Options=  Views  Sotw  Helpw

All scheduled operations are currently displayed.
Select | Target Date Time Operation

SCZP201 9/25/12 4:52 PM Transmit system availability data
SCZP201 9/26/12 4:52 PM Transmit system availability data
SCZP201 9427112 4:29 AM Transmit system availability data
SCZP201 9427112 4:52 PM Transmit system availability data
SCZP201 9/28/12 4:29 AM Transmit system availability data
SCZP201 9/28/12 4:30 AM Backup critical hard disk information
SCZP201 9/28/12 4:52 PM Transmit system availability data
SCZP201 9/29/112 4:52 PM Transmit system availability data
SCZP201 9/30/12 7:00 AM Backup critical hard disk information
SCZP201 9/30/12 4:52 PM Transmit system availability data

o o o

Remaining
Repetitions
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite

v

Figure 1-79 Customize Scheduled Operations - access external time source removed
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Repeat this step for every Support Element that was set up to access the external time
source. This is most likely the PTS and the BTS, but could theoretically be any server.

4. Reconfigure the HMC to act as server. To configure an NTP server on the HMC, click
Customize Console Date and Time at the appropriate HMC. This task is available in the
HMC Management section. Selecting the Configure NTP Settings tab displays a window
(Figure 1-80).

‘. Customize Console Date and Time ‘

Customize Date and Time Conﬁgure NTP Settings

This table lists the current time servers used by this Hardware Management Console if
the NTP service is enabled. Click "Add NTP Server' to add a new time server or select
an existing server and click "Remove NTP Server” to remove a time server.
Currently defined time servers in the NTP configuration file :
Select Time Server NTP Version Stratum Source Status
[ AddnTPServer.. | |
The Network Time Protocol service is currently disabled on this console.
Enable NTP s
Enable this Hard

% Cancel || Help

on this console
are Management Ce

sole to act as a time

Figure 1-80 Customize Console Date and Time

5. Click Add NTP Server to bring up a new window (Figure 1-81). The server host name or
the IP address of a known NTP server must be entered in this window.

6. Enter the IP address of the NTP server the HMC should be synchronized with (10.10.1.53)
as shown in Figure 1-81 and click OK.

‘. Add a Network Time Server
Enter the time server host name or IP address :
[10.10.1.53

Select the NTP protocol version :

Not specified | ~|

Cancel || Help
g‘]Dnne é Olnternet

Figure 1-81 NTP server example

7. The information window ACT03231 confirms that the NTP server has been added; click

OK.
‘o Customize Console Date/Time
The server 10.10.1.53 was added to the NTP configuration
table.
ACTO03231
ﬁ:l Done é Q Internet

Figure 1-82 Message ACT03231 - Add NTP server information

8. A final HMC NTP server setup is shown in Figure 1-83 on page 49.
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Customize Console Date and Time

Customize Date and Time Coniigure NTP Settings

This table lists the current time servers used by this Hardware Management Console if the NTP
service is enabled. Click "Add NTP Server" to add a new time server or select an existing server
and click "Remaove NTP Server' to remove a time server.

Currently defined time servers inthe NTP configuration file :

Select Time Server NTP Version | Stratum|Source Status

[0 [10.10.1.53 Mot specified 1 GPS Success
[ us.pool.ntp.org Not specified 2 209.81.9.7 Success
[ AddnTPServer.. | || QueryNTP servers |
The Network Time Protocol service is currently disabled on this consale. 1
[1 Enable NTP service on this console /
Enable this Hardware Management Console to act as a time server 2

(OK] | Gangel || Help

Fl:gure 1-83 HMC NTP server configuration example - HMC version 2.“11.71 and before

If there is another HMC that is planned to additionally provide the NTP server function,
perform the same steps for that HMC.

If you want to configure the HMC as NTP server, you need first to enable the NTP client
service (hnumber 1 in Figure 1-83). This allows HMC to synchronize its time to one of the
defined NTP servers. Furthermore, to enable the NTP server service on the HMC, you
need to check the “Enable this Hardware Management Console to act as a time server”
tick box (number 2 in Figure 1-83).

. Define the new NTP server to the Support Element of the Current Time Server. It is
suggested to also configure the NTP server to the Support Element of all other servers
that can become the CTS. This is typically the BTS, but can be any other server as well.
For details refer to 1.2.5, “Configuring an NTP server on the PTS/CTS or BTS” on

page 18. The target NTP server configuration can also be a combination of NTP servers
such as one HMC acting as NTP server and one Stratum 1 (GPS attached) NTP server as
shown in Figure 1-84 on page 50.
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(@D System (Sysplex) Time for SCZP401

Timing Metwork SR : STR ETS PPS
Metwark || Configuration | Configuration | Status || Configuration || Control

r hofe

This CPC does not have the role of Current Time Server for an STP-only CTH.
Howewer, itis configured to become the Current Time Senver, if necessary. If you
plan to attach to an ETS device, an ETS configuration is recommended. If an
ETS is configured, the ETS device is monitored and errors are logged. Ifan ETS
is configured as NTF or NTP with pulse per second (PPS), it provides
redundancy of the ETS for the STP-only CTM. Changes made to the ETS
configuration for this CPC may affect the time source for the CTIN.

- External Time Source (ETS)

O Mone
@lse NTP
O lse MTF with pulse per second (FFS)

r NTP Time Senver Information

Select| Configured NTP Time Server Stratum | Source Status
@ [10.10.153 1 GFS Success
(@] |u5.pool.ntp.org g 204 235619 Success

Apply | | Query | | WTP Threshalds... |

Refresh | | Cancel | | Help |

Figure 1-84 NTP server example

Upgrading the HMC to Version 2.12.0 or above

The starting configuration is an ETS dial-out setup that will be switched to NTP within an
HMC version upgrade from 2.11.1 (or below) to HMC version 2.12.0 (or above). The HMC
version upgrade itself is not within the scope of this section.

Because an HMC cannot have an antenna attached to it, the HMC can only become an NTP
Stratum 2 ETS and does not provide the PPS capability.

Because the reconfiguration is done on the HMC that is currently providing the dial-out
capability, the migration is going to interrupt the ETS synchronization. This will notimpact the
CTN operation. To remove the ETS dial-out operation on HMC, perform the following steps:

1. Delete the scheduled operation from all Support Elements that are currently configured to
use the ETS dial-out capability. Select the servers to be changed, select Operational
Customization, then select Customize Scheduled Operations. In the list of scheduled
operations select all operations of type “Access external time source” (this might be
multiple) and click Options and Delete (Figure 1-85 on page 51).
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—3 Customize Scheduled Operations - SCZP201

Options = Wie - Sortw Help =
Mew: ..

A erations are currently displayed.

Refiech Date  Time Operation Rema‘”'”g
Select Al Repetitions
Deselect &l |1 9/25/12 4:52 PM  Transmit system availability data Indefinite £
Exit 1/9/25M12 11:26 PM  Access external time source Indefinite

T oorrzol 926012 452 P Transmit system availability data Indefinite

WV SCZP201 9526/12 11:26 PM Access external time source Indefinite

[T SCZP201 92712 4:29 AM  Transmit systern availability data Indefinite

[T SCZP201 942712 4:52 PM  Transmit systemn availability data Indefinite

M SCZP201 927112 11:26 PM | Access external time source Indefinite

[T SCZP201 92812 4:29 AM  Transmit systermn availability data Indefinite

[T SCZP201 942812 4:30 AM  Backup critical hard disk information Indefinite

[ SCZP201 92812 4:52 PM  Transmit system availability data Indefinite v

Figure 1-85 Delete dial-out scheduled operation

2. On the “Confirm the action” panel click OK (Figure 1-86).

‘ A\ Confirmthe action - SCZP201 ‘

You have requested to delete the selected scheduled operations.

Attention: Deleting an operation removes it from the list of scheduled
operations.

Cancel

ACTE1TCH

Figure 1-86 Delete scheduled operation confirmation

3. The final Customize Scheduled Operations panel confirms: there are no more access
external time source scheduled operations to be executed (Figure 1-87).

: :'._; Customize Scheduled Operations - SCZP201

n|

Select

o o o

Options »

Target

SCZP201
SCZP201
SCZP201
SCZP201
SCZP201
SCZP201
SCZP201
SCZP201
SCZP201
SCZP201

Wiew » Sortw Help+

All scheduled operations are currently displayed.

Date Time Operation

972512 4:52 PM Transmit system availability data
9/26/12 4:52 PM Transmit system availability data
92712 4:29 AM Transmit system availability data
92712 4:52 PM Transmit system availability data
972812 4:29 AM Transmit system availability data
972812 4:30 AM Backup critical hard disk information
972812 4:52 PM Transmit system availability data
972912 4:52 PM Transmit system availability data
9/30/12 700 AM Backup critical hard disk information
9/30/12 4:52 PM Transmit system availability data

Remaining
Repetitions
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite
Indefinite

-

v

Figure 1-87 Customize Scheduled Operations - access external time source removed

Repeat this step for every Support Element that was set up to access the external time
source. This is most likely the PTS and the BTS, but could theoretically be any server.
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4. Have the IBM SSR perform the version update of the HMC. This upgrade removes the
ETS dial-out capability of this HMC.

5. Set up the HMC to act as server. Follow the steps given in 1.2.2, “Configuring an NTP
server on the HMC” on page 7. If there is another HMC that is planned to additionally
provide the NTP server function, perform the same steps for that HMC. An example is
shown in Figure 1-88.

Customize Console Date and Time

Customize | Configure
Date and NTP

Tirne Settings
NTP senvers
sl 2] gl | Select Action — [
Select| Server Stratum | Source Status | Authentication
T 956192387 1 GPS Success key 6
[T Quspoolntporg 2 20412325 Success none
[T 1uspoolntporg 2 128252191 Success none

Total: 3 Filtered 3 Selected: 0

The MNetwork Time Protocol service is currently enabled and this console is currently a
MNetwiork Time Protocol server.
Enable NTF service
MEnable as time server
OIf NTP servers cannot be reached, contact the IBM Service Support System
Manage Symmetric Keys ... | | Configure Autokey . | | Issue NTP Commands . |

0K | | cancel | | Help |

Figure 1-88 HMC NTP server example

6. Define the new NTP server to the Support Element of the Current Time Server. It is
suggested to also configure the NTP server to the Support Element of all other servers
that can become the CTS. This is typically the BTS, but can be any other server as well.

For details refer to 1.2.5, “Configuring an NTP server on the PTS/CTS or BTS” on

page 18. The target NTP server configuration can also be a combination of NTP servers
such as one HMC acting as NTP server and one Stratum 1 (GPS attached) NTP server,
as shown in Figure 1-89 on page 53.
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Q@@ System (Sysplex) Time for SCZP401

Tirning Metwoark STP STR ETS

Metwaork | Configuration | Configuration | Status | Configuration

r Nofe
This CPC has the role of Current Time Server for an STP-only CTM. 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)

O Mone
® Use NTP
O Use NTF with pulse per second (FFS)

r NTFR Time Sener informaiion

Select| Configured | NTP Time Server Stratum | Source Status
® |9.56.192.87 1 GPS Slccess
(&) |9.12.6.46 2 84113325 Success

Apply | | Query | | NTP Thresholds... |

Refresh | | Cancel | | Help |

Figure 1-89 NTP server example
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Migrating from ETR to STP-only
CTN

In this chapter we describe how to migrate an existing External Timer Reference (ETR)
network configuration to an STP-only CTN configuration and present the migration results.
The starting point is an existing ETR network configuration consisting of one or more servers
and Sysplex Timers. The intermediate status is a Mixed CTN, first in ETR timing mode, then
in STP timing mode, preparing the migration to an STP-only CTN.

Important:

» An IBM System zEC12 server cannot be in the same CTN as z9 or previous servers.
» The IBM System 2196 and z114 servers cannot be in the same CTN as 2990 or z980.
» zEC12 will be the last server to support connections to a Mixed CTN
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2.1 Overview

56

We assume that the Sysplex Timers are installed (optionally attached to an External Time
Source) and that the time zone, leap seconds, date, and time have been set. The steps to
configure an ETR network are not covered in this book. For details about how to do this, see
S/390 Time Management and IBM 9037 Sysplex Timer, SG24-2070. We also assume that all
servers or CFs that are going to join the CTN have a valid ETR Network ID configured and
ETR connectivity already exists.

Important:

» An IBM System zEC12 server cannot be in the same CTN as z9 or previous servers.
» The IBM System z196 and z114 servers cannot be in the same CTN as z990 or z980.
» zEC12 will be the last server to support connections to a Mixed CTN.

A typical sequence for a migration from an ETR environment to an STP-only CTN consists of
the following steps:

1. Configuring the CTN ID on each server already installed and part of the ETR network.

Assigning the CTN ID makes the server STP configured in a Mixed CTN. This step must
be repeated on each server that will participate in the CTN.

2. Optional: Changing the server timing mode for one server from ETR to STP.

In a Mixed CTN, it is best for at least two Stratum 1 servers to be available during normal
operations.

3. Adding a new server in STP timing mode.

This is an optional step when a new server is added to the configuration without
connection to the Sysplex Timer, and the server must be time synchronized with servers
already configured in the Mixed CTN.

4. Migrating the Mixed CTN to an STP-only CTN.

This section only covers a typical implementation sequence. Part 3, “Migration scenarios” on
page 263 provides step-by-step installation and migration examples.

Server Time Protocol Implementation Guide



2.2 Configuring the CTN ID

Figure 2-1 shows the migration scenario for this chapter.

Sysplex Timer !

Console y

ETR Network ID = 31

i 2 TN N

SCZP201 (210)

SCZP101 (z9) H40 (z10) ETRID = 31

ETRID = 31 ETRID = 31

Sysplex Timer | ETR‘”Network ID{ =31

Console

SCZP201 (z10)
CTN ID = ITSOPOK-31
Timing mode = ETR

SCZP101 (29)
CTN ID = ITSOPOK-31
Timing mode = ETR

S1

H40 (z10)
CTN ID = ITSOPOK-31
Timing mode = ETR

Figure 2-1 Migration step 1 - Configuring the CTN ID on each server

The CTN ID is an identifier that is used to indicate that the server has been configured to be
part of a CTN.

The CTN ID has the format [STP Network ID] - [ETR Network ID] and is the basis for the
establishment of the Coordinated Timing Network. The format of these fields is:

CTN ID = *“ccccccec - xx™

Where cccececce is the STP Network ID and xx is the ETR Network ID:

» The STP network ID is case sensitive and is one to eight characters. The valid characters
areA-Z,a-2z,0-9,- and _.

» The ETR Network ID is a numeric value ranging between 0 and 31.
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For a Mixed CTN, we assume that the ETR Network ID is already set (Figure 2-3 and
Figure 2-4 on page 59). If the ETR ID is blank, the server is not part of an existing ETR
network.

To configure a Mixed CTN, the starting point is at least one STP-enabled server,
synchronized to a Sysplex Timer. In this example, a server named SCZP201 is used. The
server is STP-enabled and has ETR ports enabled. The System (Sysplex) Timer task
displays all STP and ETR tabs.

The Timing Network tab (Figure 2-2) indicates that the server is in an ETR network, with ETR
Network ID = 31.

J%; System (Sysplex) Time

SCZP201

SCZP101

Timing Metwork ETR ETR STP STP ETS
Network Configuration Configuration Status Configuration Status Configuration

Time: 1:23:07 PM
Date: 1010/09

Léa.;-)-sécond: 24
Total time (hours : minutes): -4: 00

— Network
Timing network type: ETR
Coordinated timing network (CTN) ID: -31

Refresh Cancel | Help

Figure 2-2 Timing Network tab - ETR network

Important: When two or more servers are selected in the System (Sysplex) Time task,
it is necessary to click Refresh to update the displayed configuration information for
all servers.

The ETR Configuration window (Figure 2-3) and the ETR Status window show that
connections to the Sysplex Timer are operational.

@0 System (Sysplex) Time

SCZP201

Timing Network

ETR s5TP ETS
Network Configuration Configuration Configuration Configuration

SCZP101

ETR network ID [31 | (in decimal)

@Enabled @EQabIed
O Disabled O Disabled
OO O Oif

Attention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled".

Apply | Reset ETR | Reset Link Error Threshaold

RHefresh Cancel || Halp

Figure 2-3 ETR Configuration tab
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Figure 2-4 shows the ETR Status.

J% System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR S5TP STP ETS
Network Configuration Configuration Configuration Status Configuration

— ETR Status Word

Attachment control register: C8C7

Stepping mode: ETR stepping
EAF stepping port number: 0

Port 0 state: Operational
Port 1 state: Operational

— ETR.Data Word'1 - Port 0

ETR network ID (in decimal): 31
ETR ID {in decimal): Q
ETR port number {in decimal): 0

— ETR Data Word 1 - Port 1
ETR network 1D (in decimal): 31
ETR ID {in decimal): 1
ETR port number {in decimal): o

2 Ll-ght detected
Port 1 status: Light detected

Refresh Cancel || Help
Figure 2-4 ETR Status tab: ETR network

2.2.1 Setting the STP network ID

Applying the STP network ID on an STP-enabled server configures the server STP and
activates the Mixed CTN. The STP network ID is entered in the STP Configuration tab
(Figure 2-5). This is a local change and is only effective for this server (SCZP201).

(@@ System (Sysplex) Time

SCZP201

Timing Network ETR ETR STP sSTP ETS

Metwork Configuration Configuration Status Configuration Status Configuration SCZP101
Coordinated timing network ID [TSOPOK -

| Apply | Save STF Debug Data |

Refresh Cancel || Help

Figure 2-5 STP Configuration tab

When you click Apply, the HMC issues a confirmation message (Figure 2-6). Although the
message indicates that the server is joining a Mixed CTN, adding the STP Network ID on the
first server activates the Mixed CTN.

A Local Coordinated Timing Network ID Change Confirmation

This CPC is joining a Mixed CTN.

Do you want to continue to apply the configuration changes?

ACT37361
o] e

Figure 2-6 Message ACT37361 - Local Coordinated Timing Network ID Change Confirmation
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Clicking Yes on the confirmation message displays the ACT37315 message (Figure 2-7).

o Local Coordinated Timing Network ID Change

Setting the local Coordinated Timing Network ID was successful.

ACT37315

Figure 2-7 Message ACT37315 - Local Coordinated Timing Network ID Change

The server is now STP configured and participates in a Mixed CTN.

Verification on the HMC
To verify the successful configuration of the Mixed CTN, select the Timing Network tab.

As shown in Figure 2-8, the Network section indicates that the timing network type is a Mixed
CTN. The CTN ID comprises both the STP network ID [ITSOPOK] and the ETR Network ID
[31]. The CTN time source indicates a Sysplex Timer connection.

(@m System (Sysplex) Time

SCZP201

ETS _
Configuration SCZP101

Timing Network ETR ETR STP sTP
Configuration Status Configuration Status

Network Configuration

Léabrs'econd: 24
Total time (hours : minutes): -4 : 00

CTN time source:

— Netwerk >
Timing network type: Mixed CTN

Coaordinated timing netwark (CTN) ID: [TSOPOK - 31

Sysplex Timer connection

e
Cancel || Help

Figure 2-8 System (Sysplex) Time - Timing Network tab
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The STP Status tab for SCZP201 (Figure 2-9) now shows that the server is in ETR timing
mode and is a Stratum 1. Notice that in the System Information section there are no STP links
initialized yet because, at this point, there is only one server that is STP configured. Coupling
links only initialize for STP when servers at both ends of the link are STP configured with the
same CTN ID.

Jg@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR

ETR 5TP ETS
Metwork Configuration Configuration Status Configuration Configuration

Timing state: Synchronized m
Usable clock source: Yes

Timing mode: ETR (External Time Reference)

Stratum level: 1

Maximum timing stratum level: 3

Maximum STP verSi(L/

Local STP Remaote Directly Attached System| System| Stratum| Active STP|Maximum STP

Link Identifier(s) Type-MFG-Plant-Sequence Name |Level |Version Version

Local STP  |STP Link Reason Code Reason Code

Link Identifier Type Sent Received

0014 Coupling-peer Self-coupled server )

0015 Coupling-peer Self-coupled server

001E Coupling-peer Link failure

001F Coupling-peer Cifline

0034 Coupling-peer Self-coupled server

0035 Coupling-peer Self-coupled server

003E Coupling-peer Offline

003F Coupling-peer Cifline [v]
cancel | Help

Figure 2-9 STP Status tab - SCZP201

Verification in z/0S

On a z/OS image on SCZP201, the DISPLAY ETR command yields the z/OS message
IEA282I, which now indicates the CTN ID in the last line shown in Example 2-1. The output
also shows the synchronization mode, along with the ETR port details.

Example 2-1 DISPLAY ETR command and response in ETR mode

D ETR
IEA2821 13.31.58 TIMING STATUS 504
SYNCHRONIZATION MODE = ETR

CPC PORT 0 <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=00 ETR PORT=00
ETR ID=00 ETR ID=01

THIS SERVER IS PART OF TIMING NETWORK ITSOPOK -31

Once the CTN has been activated and connectivity has been established where necessary,
other servers can join this CTN by configuring them with the same CTN ID.
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2.2.2 Configuring other servers

Other STP-enabled servers or CFs can be STP configured to join the Mixed CTN. Making
each server STP configured is accomplished in exactly the same way as configuring the
server in the previous step.

Servers or CFs with active links to a Sysplex Timer are still running in ETR timing mode. To
avoid a single point of failure in the CTN, have at least two Stratum 1 servers available during
normal operations.

The server or CF must be STP configured with the same CTN ID. This is done from the STP
configuration window (Figure 2-10). In this example, a 2990 server named SCZP101 that is
already part of ETR network [31] is being configured to join the CTN [ITSOPOK] - [31] that
was activated in the previous step.

J% System (Sysplex) Time ‘

Timing Network

ETR STP ETs
Network Configuration Configuration Configuration Configuration SCZP101

Coordinated timing network ID [TSOPOK [t ]

| Apply Save STF Debug Data |

Refresh Cancel || Help

Figure 2-10 STP Configuration tab - SCZP101

When you click Apply, confirmation message ACT37361 is issued (Figure 2-6 on page 59).
Clicking Yes in the confirmation message displays ACT37315 (Figure 2-7 on page 60).

The server is now STP configured with CTN ID = [ITSOPOK] - [31].

Verification on the HMC
The server STP configuration can be verified from the Timing Network tab (Figure 2-11).

@@ System (Sysplex) Time ‘

Timing Network ETR s5TP

ETR STP ETS
MNetwork Configuration Configuration Status Configuration Status Configuration

SCZP101

24
Total time {(hours : minutes): -4 : 00

— Network 7

Timing network type: Mixed CTN A/

Coordinated timing network (CTN) ID: ITSOPOK - 31

CTN time source: Sysplex Timer connection
Refresh Cancel || Help

Figure 2-11 Timing Network tab - SCZP101

The Timing network type now indicates that the server is a member in a Mixed CTN, with the
Coordinated Timing Network ID = [ITSOPOK] - [31].
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The STP Status window (Figure 2-12) indicates that the server timing mode is still ETR.

(@@ System (Sysplex) Time ‘

SCZP201

Timing Network ETR

ETR STP ETS
Metwork Configuration Configuration Status Configuration Configuration

SCZP101

Timing state: Synchronized m
Usable clock source: Yes
Timing mode: ETR (External Time Reference)
Stratum level: 1
Maximum timing stratum level: 3
Maximum STP version: 4
Local STP Remote Directly Attached System System | Stratum| Active STP Maximum STP
Link Identifier(s) Type-MF G-Plant-Sequence Name Level |Version Version
0118,0308 002087 -IBM-02-00000001DES0  SCZP201 1 4 4
Local STP | STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0019 Coupling-peer Cifline )
001B Coupling-peer Cifline
001E Coupling-peer Caonfiguration error
0029 Coupling-peer Cffline
002B Coupling-peer Offline
002E Coupling-peer Caonfiguration error
0110 Coupling-peer Ciffline
0111 Coupling-peer Offline v

Figure 2-12 STP Status tab - SCZP901

If the server or CF added has coupling link connectivity to the first server configured in the
Mixed CTN (SCZP201 in our example), the STP Status tab also reflects the fact that coupling
links are initialized for STP because both ends of the link are configured. Similar information
is now reflected on the STP Status tab at the other end of the links on server SCZP201.

Verification in z/0OS

In the z/OS image on SCZP901, the response to the DISPLAY ETR command yields z/OS
message IEA282I, which indicates the CTN ID (Example 2-2). The message also indicates
the synchronization mode along with the ETR details.

Example 2-2 DISPLAY ETR command and response in ETR mode

D ETR
IEA2821 13.38.18 TIMING STATUS 570
SYNCHRONIZATION MODE = ETR

CPC PORT 0 <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=01 ETR PORT=01
ETR ID=01 ETR ID=00

THIS SERVER IS PART OF TIMING NETWORK ITSOPOK -31

Other STP-enabled servers or CFs synchronized in the same ETR network (using the same
ETR Network ID) can be configured into the Mixed CTN using the same method.
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2.3 Changing the server timing mode

Figure 2-13 illustrates the migration scenario for this section.

. ETR Network ID = 31
Sysplex Timer | = T
-—>
Console - — T
SCZP101 (29) =1 sczpP201 (z10)
CTN ID = ITSOPOK-31 ] CTN ID = ITSOPOK-31
Timing mode = ETR Timing mode = ETR
H40 (z10)
CTN ID = ITSOPOK-31
Timing mode = ETR
. ETR Network ID = 31
Sysplex Timer |} = P
-—>
Console - %)
SCZP101 (29) SCZP201 (z10)
CTN ID = ITSOPOK-31 CTN ID = ITSOPOK-31
Timing mode = ETR Timing mode = ETR
H40 (z10)
CTN ID = ITSOPOK-31
Timing mode = STP

Figure 2-13 Migration step 2 - Changing the server timing mode for one server from ETR to STP

A Mixed CTN always uses a Sysplex Timer as its time source. However, certain servers in a
Mixed CTN can be configured to be synchronized directly to the Sysplex Timer (in ETR timing
mode), and certain servers can be synchronized using STP messages (STP timing mode).

Changing the timing mode from ETR to STP can be considered as a first step of a phased
migration to an STP-only CTN. Alternatively, the Mixed CTN can be migrated to an STP-only
CTN in a one-step operation.

Note: As long as the configuration stays a Mixed CTN, the Sysplex Timer is the CTN time
source and at least one server must remain in ETR timing mode.
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To eliminate a single point of failure, leave at least two servers in ETR timing mode. For the
same reason, it is a good idea for servers in STP timing mode to be connected by coupling
links to at least two servers.

Changing a server from ETR to STP timing mode

The procedure described in this section shows how to migrate a server from ETR to STP
timing mode.

The server or CF to be configured to STP timing mode needs to have coupling link
connectivity to other STP configured servers in the CTN so that STP messages can be
exchanged. Remember that this procedure cannot be used for the last server within the CTN
(or rather, with the last two servers, because in a Mixed CTN it is good practice to preserve
two Stratum 1 servers, which remain in ETR timing mode).

Important: You must not disable the ETR ports on the last Stratum 1 server because this
removes the time source for the entire Mixed CTN.

Disabling the ETR ports on a server causes the server to switch to STP timing mode if there
is STP connectivity to another Stratum 1 or Stratum 2 server in the same CTN.

In our example, a third server named H40 in ETR timing mode has been added to the CTN by
following the procedure described in 2.2.2, “Configuring other servers” on page 62. The ETR
ports of server H40 will be disabled to show the change of the timing mode.

Before disabling the ports, the attached system’s connectivity must be verified from the STP
Status tab. The ETR ports of the server H40 are enabled and operational, and the server is
therefore currently in ETR timing mode.

The ETR ports are to be disabled from the ETR Configuration tab. Figure 2-14 shows the
ETR ports being disabled for server H40.

a@@ System (Sysplex) Time ‘

SCZP201

SCZP101

Timing Network ETR ETR STP STP

ETS
Network Configuration Configuration Status Configuration Status Configuration

ETR network ID ,F (in decimal)
OEnab\e OEnabIed
@ Disabled @ Disabled
Ooft Coff

Attention: A port can be operational only when a valid ETR netwaork ID is entered and the port's manual state is
‘Enabled'.

[Aepiy]| ReseteTR | Reset Link Error Threshold |

Refresh Cancel || Help
Figure 2-14 System (Sysplex) Time - ETR Configuration tab
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When you click Apply, the Port State Change Confirmation message ACT37388 displays
(Figure 2-15).

A Port State Change Confirmation

Y ou requested to change the manual state of an 'enabled’ port.

The action you requested may result in active images. on this
CPC and any attached CPCis) in a Mixed CTN, being
remaoved from the sysplex.

Do you want to continue to save the configuration changes?

ACT37388
[es] e

Figure 2-15 Message ACT37388 - Port State Change Confirmation

Click Yes and the message ACT37301 displays (Figure 2-16).

0 Apply ETR Configuration

The ETR configuration data was saved successfully.

To view the current status of the EAF pors, use the ETR Status page.

ACT37301

Figure 2-16 Message ACT37301 - Apply ETR Configuration

The change from ETR to STP timing mode can be reversed. Returning the server to ETR

timing mode is accomplished by enabling the ETR ports from the ETR Configuration tab. This
causes the server to change back to ETR timing mode.
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Verification on the HMC
The timing mode after the ports are disabled can be checked using the STP Status tab.
Figure 2-17 shows the results for the H40 server:

» The timing mode changed from ETR to STP.
» The Stratum level changed from Stratum 1 to Stratum 2.

a@@ System (Sysplex) Time ‘

SCZP101

Timing Network ETR ETR STP ETS
Network Configuration Configuration Status Configuration Configuration

Timing state: Synchronized —
Usable clock source: Yes
Timing mode: STP (Server Time Protocol)
Stratum level: 2
Maximum timing stratum level: 3
Maximum STP version: 4
Local STP Remaote Directly Attached System| System | Stratum| Active STP| Maximum STP
Link Identifier{s) Type-MFG-Plant-Sequence Name Level |Version Version
0110 002094-IBM-02-00000002991E  SCZP101 1 4 4
0111 002087-IBM-02-00000001DES0  SCZP201 1 4 4
Local STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0118 Coupling-peer Offline B
0119 Coupling-peer Offline
0200 Coupling-peer Offline
0201 Coupling-peer Configuration error
0208 Coupling-peer Offline
0209 Coupling-peer Offline
0500 Coupling-peer Configuration error
0501 Coupling-peer Offline v
Refresh Cancel w

Figure 2-17 STP Status tab - STP timing mode (Stratum 2)

From z/0S

When its server is switched from ETR to STP timing mode, the response to the DISPLAY ETR
command on a z/OS image on H40 shows key differences (Example 2-3):

» The message number changes from IEA282| (ETR) to IEA386I (STP).
» Synchronization mode now indicates STP.

» The Stratum level is shown.

» The number of usable timing links" displays.
» No ETR information displays.

Example 2-3 DISPLAY ETR command and response in STP mode

D ETR
IEA386I 13.54.37 TIMING STATUS
SYNCHRONIZATION MODE = STP

THIS SERVER IS A STRATUM 2

CTN ID = ITSOPOK -31

NUMBER OF USABLE TIMING LINKS = 2

' The number of usable timing links for STP timing mode synchronization is given only on a non-Stratum 1 CEC
because the Stratum 1 server does not need this information (Example 2-5 on page 76).
There are additional messages if the server has less than two timing links to each of its potential timing sources.
If the server has only one usable timing link, the following message displays:
--> |EA382| THIS SERVER HAS ONLY ONE LINK AVAILABLE FOR TIMING PURPOSES
If the server has timing link connections to only one server with a higher stratum, the following message displays:
--> |EA383| THIS SERVER RECEIVES TIMING SIGNALS FROM ONLY ONE NETWORK NODE
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2.4 Adding a new server in STP timing mode

Figure 2-18 illustrates the migration scenario for this section.

' ETR Network ID = 31
Sysplex Timer -, T N
-
Console - < &
. - < - ~
T ~
SCZP101 (29) | sczr201 (z10)
CTN ID = ITSOPOK-31 CTN ID = ITSOPOK-31
Timing mode = ETR Timing mode = ETR
|| H40 (z10)
CTN ID = ITSOPOK-31
Timing mode = STP
Sysplex Timer !
Console
SCZP101 (z9) | sczpP201 (z10)
CTN ID = ITSOPOK-31 CTN ID = ITSOPOK-31
Timing mode = ETR Timing mode = ETR
H40 (z10)
CTN ID = ITSOPOK-31 CTN ID = ITSOPOK-31
82 Timing mode = STP Timing mode = STP

Figure 2-18 Migration step 3 - Adding a new server in STP timing mode

Once the Mixed CTN has been configured, new servers can be added to the configuration. If
STP is enabled, the new server can be configured to join the CTN. This is always done by
setting the CTN ID on the new server. Even when the new server is not connected to the
Sysplex Timer, it can be configured to join the Mixed CTN using STP timing mode. The server
or CF to be added needs to have coupling link connectivity to other STP-configured servers in
the CTN so that STP messages can flow between servers.

The addition of a new server is accomplished by defining its CTN ID to match the CTN ID
already in use by the Mixed CTN.
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Setting the CTN ID is done using one of the following methods, depending on whether the
server to be added has ETR ports installed:

» If the server has ETR ports installed, the CTN ID is defined in two steps:

a. Enter the ETR Network ID on the ETR Configuration tab.
b. Enter the STP ID on the STP Configuration tab.

» If the server does not have ETR ports installed, the System (Sysplex) Time task does not
display the ETR tabs. In this case, the CTN ID is defined by entering both the STP ID and
the ETR Network ID on the STP Configuration tab.

The configuration presented is a Mixed CTN consisting of servers SCZP101, SCZP201, and
H40. Server TC8M is added to this CTN using STP timing mode.

From the ETR Configuration tab

If the new server has ETR ports installed, definition of the ETR Network ID is done from the
ETR Configuration tab.

From the ETR Configuration tab, set both the Port 0 and Port 1 states to Disabled and enter
the ETR Network ID to match that of the existing Mixed CTN. When you click Apply, the CTN
ID for the server becomes [ ] - [31], in line with the value already defined in our example Mixed
CTN (Figure 2-19).

J%» System (Sysplex) Time

TC8M

Timing Network ETR ETR STP STP ETS
MNetwork Configuration Configuration Status Configuration Status Configuration SCZP201
ETR network ID 37| (in decimal) =L

OEnabled | OEnabled
@ Disabled @ Disabled
ooff Ooif

Attention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled'.

|Apply | Reset ETR ‘ Reaset Link Error Threshold |

Refresh Cancel Help
Figure 2-19 ETR Configuration tab - Define ETR Network ID
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From the STP Configuration tab

If the ETR Network ID has already been defined from the ETR Configuration tab, enter only
the STP ID. The ETR Network ID field is read only. It displays the value entered in the
previous step (Figure 2-20).

If the ETR Network ID has not been defined from the ETR Configuration tab because the
server does not have an ETR feature:
1. Enter the STP ID value in the STP ID part of the CTN ID ([ITSOPOK] in our example).

2. Enter the ETR Network ID value in the ETR Network ID part of the CTN ID ([31] in our
example).

@0 System (Sysplex) Time

TCEM

Timing Network ETR ETR S5TP STP

5 ETS
Network Configuration Configuration Status Configuration Status Configuration
Coordinated timing network ID |FI'SOF’OK - l_
Apply Save STF Debug Data ‘
Refresh Cancel | Help

Figure 2-20 STP Configuration tab - Define STP ID

When you click Apply, the CTN ID for the server becomes [ITSOPOK] - [31], which is in line
with the value defined for the Mixed CTN. If the server has coupling link connectivity to other
Stratum 1 or Stratum 2 servers in the Mixed CTN, STP automatically joins the server to the
Mixed CTN.

Chapter 12, “Mixed CTN: Adding a server in STP timing mode” on page 321, provides a
detailed example.
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2.5 Migrating from Mixed CTN to an STP-only CTN

Figure 2-21 illustrates he migration scenario for this section.

S1

S1

S2

Sysplex Timer !J

Console y

ETR Network ID = 31

=1 sczP201 (z10)
| CTNID = ITSOPOK-31
Timing mode = ETR

SCZP101 (29)
CTN ID = ITSOPOK-31
Timing mode = ETR

H40 (z10)
CTN ID = ITSOPOK-31
Timing mode = ETR

SCZP201 (z10)
CTN ID = ITSOPOK
Timing mode = STP
PTS=CTS

SCZP101 (29)

CTN ID = ITSOPOK
Timing mode = STP
BTS

H40 (z10)
CTN ID = ITSOPOK
Timing mode = STP
Arbiter

Figure 2-21 Migration step 4 - Migrating the Mixed CTN to an STP-only CTN

The final migration step is a global step that changes the entire CTN from a Mixed CTN to an
STP-only CTN. All servers are in ETR timing mode and are migrated to STP timing mode in

one single step.

Once migration is complete, only the STP network ID remains in the CTN ID.

2.5.1 Assigning CTN roles

The roles are assigned from the Network Configuration tab. This task must be accomplished

from the server that will become the Current Time Server (CTS) in the STP-only CTN.

Assigning server roles is a global change to the CTN. It causes the CTN to transition from a

Mixed CTN to an STP-only CTN.
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For each of the roles—Preferred Time Server (PTS), Backup Time Server (BTS), and
Arbiter—there are drop-down boxes listing the servers that can be selected. The roles being
assigned require server connectivity through coupling links:

» The BTS must have connectivity to the PTS and to the Arbiter if one is being configured.

» An Arbiter cannot be configured without a BTS. The Arbiter must have connectivity to the
PTS and to the BTS.

Any attempt to assign a role to a server that does not have the required connectivity to the
other configured roles fails unless the Force configuration option is used.

Select the PTS, the BTS, and the Arbiter if one is available. Select either the Preferred Time
Server or Backup Time Server to be the Current Time Server and click Apply.

Figure 2-22 shows a target configuration where SCZP201 is assigned the PTS and CTS
roles, SCZP101 is assigned the BTS role, and H40 is the Arbiter. All servers are participating
in a Mixed CTN with CTN ID [ITSOPOK] - [31], as indicated by the Coordinated timing
network ID field at the bottom of the window.

J%; System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR STP

ETR STP ETS
Network Configuration Configuration Status Configuration Status Configuration

ant f

Igu

| Configured at (UTC):

Preferred time server (CPC) [5czp201 (STP ID: TSOPOK) | -

Backup time server (CPC)  [5c7P101 (STP ID: TSOPOK) | =]

Atbiter H40 (STP ID: TSOPOK) -
Only allow the server(s) specified above to be inthe CTN

O Force configuration

D

@ Preferred tﬁ"ne éer\xer (CPC)
© Backup time server (CPC)
Coordinated timing network 1D | i ’—

[2eely | |
Refresh Cancel H9|p

Figure 2-22 Network Configuration tab - Mixed CTN to STP-only CTN

When the configuration request is issued, the Global Timing Network ID Change
Confirmation message ACT37355 displays (Figure 2-23).

A Global Timing Network ID Change Confirmation

You reguested to migrate fram a Mixed CTN to an 8TP-only CTN.

The Sysplex Timer will no longer provide the necessary time information.

Do you want to continue to apply the configuration changes?

ACT37355
] e

Figure 2-23 Message ACT37355 - Global Timing Network ID Change Confirmation
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Click Yes. The process takes several seconds and then message ACT37341 displays
(Figure 2-24).

o Modify Network Configuration

The network configuration change was successful.

ACT37341

Figure 2-24 Message ACT37341 - Modify Network Configuration successful

The migration from a Mixed CTN to an STP-only CTN is also reflected by the z/OS system
images on the servers (Example 2-4). The example shows the z/OS messages for three
system images on servers being migrated.

Because every system image goes through a CTN ID change, there is a short period of time
where XCF notes a synchronization discrepancy. This is indicated by XCF message
IXC439E. This can be considered normal during a migration from a Mixed CTN to an
STP-only CTN. The final message 1XC435I informs you of the successful CTN ID change.

Example 2-4 Syslog message flow during STP-only activation

-> SC74 (running on SCZP201)
TIEA390I TOD CLOCKS DYNAMICALLY ADJUSTED TO MAINTAIN STP SYNCHRONISM.
*TEA3931 ETR PORT O IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE.
*TEA3931 ETR PORT 1 IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE.
TEA380I THIS SYSTEM IS NOW OPERATING IN STP TIMING MODE.
IXC4381 COORDINATED TIMING INFORMATION HAS BEEN UPDATED 854
FOR SYSTEM: SC74
PREVIOUS CTNID: ITSOPOK -31
CURRENT CTNID: ITSOPOK
*IXC439E ALL SYSTEMS IN SYSPLEX PLEX75 ARE NOT SYNCHRONIZED 855
TO THE SAME TIME REFERENCE.
SYSTEM: SC74 IS USING CTNID: ITSOPOK
SYSTEM: SC75 IS USING CTNID: ITSOPOK -31
SYSTEM: SC73 IS USING CTNID: ITSOPOK -31

-> SC75 (running on SCZP101)
TIEA390I TOD CLOCKS DYNAMICALLY ADJUSTED TO MAINTAIN STP SYNCHRONISM.
*TEA3931 ETR PORT O IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE.
*TEA3931 ETR PORT 1 IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE.
TEA380I THIS SYSTEM IS NOW OPERATING IN STP TIMING MODE.
TIEAO311 STP ALERT RECEIVED. STP ALERT CODE = 25
TIEAO311 STP ALERT RECEIVED. STP ALERT CODE = OB
IXC4381 COORDINATED TIMING INFORMATION HAS BEEN UPDATED 640
FOR SYSTEM: SC75
PREVIOUS CTNID: ITSOPOK -31
CURRENT CTNID: ITSOPOK
*IXC439E ALL SYSTEMS IN SYSPLEX PLEX75 ARE NOT SYNCHRONIZED 641
TO THE SAME TIME REFERENCE.
SYSTEM: SC74 IS USING CTNID: ITSOPOK
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SYSTEM: SC75 IS USING CTNID: ITSOPOK
SYSTEM: SC73 IS USING CTNID: ITSOPOK -31

-> SC73 (running on H40)
TEA390I TOD CLOCKS DYNAMICALLY ADJUSTED TO MAINTAIN STP SYNCHRONISM.
TEA380I THIS SYSTEM IS NOW OPERATING IN STP TIMING MODE.
IEAO31I STP ALERT RECEIVED. STP ALERT CODE = 25
IEAO31I STP ALERT RECEIVED. STP ALERT CODE = OB
IXC4381 COORDINATED TIMING INFORMATION HAS BEEN UPDATED 517
FOR SYSTEM: SC75
PREVIOUS CTNID: ITSOPOK -31
CURRENT CTNID: ITSOPOK
IXC4351 ALL SYSTEMS IN SYSPLEX PLEX75 ARE NOW SYNCHRONIZED 518
TO THE SAME TIME REFERENCE.
SYSTEM: SC74 IS USING CTNID: ITSOPOK
SYSTEM: SC75 IS USING CTNID: ITSOPOK
SYSTEM: SC73 IS USING CTNID: ITSOPOK

The CTN is now STP-only. All ETR ports on the servers are disabled. However, leave the ETR
links in place for a certain period of time to allow for a back-out plan. Depending on individual
change management constraints, the ETR links can be disconnected once a migration back
to a Mixed CTN is no longer being considered.

Because the time within the STP-only CTN can slowly drift, configure an external time source,
as outlined in Chapter 1, “Configuring an External Time Source” on page 3.

2.5.2 Time-zone offset adjustment

A migration from a Mixed CTN to an STP-only CTN inherits the time and the total offset from
the Sysplex Timer. However, the CTN does not yet have a time zone algorithm defined.

Following a Mixed to STP-only migration (Figure 2-25), the Timing Network tab displays the
total time (hours : minutes) for the offset. This only occurs when the time zone information
(incorporating a daylight saving time offset, if any) has been inherited from a Sysplex Timer. It
indicates that a time zone offset entry has not been defined and must be set.

J% System (Sysplex) Time

SCZP201

Timing Network ETR STP

ETR sSTP ETS
Network Configuration Configuration Status Configuration Status Configuration

SCZP101

Leap second: 24
Total time (hours : minutes): -4 : 00

— Nefwork

Timing network type: STP-only CTN
Coordinated timing network (CTN) ID: [TSOPOK -
CTN time source: Time inherited from a previous cannection to a Sysplex Timer
|[ Adjust Time.. ] Adjust Leap Seconds || Adjust Time Zone...
Refresh Cancel | Help

Figure 2-25 Timing Network tab
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Note: If a time zone algorithm is not defined after a migration to STP-only CTN, it is not
possible to schedule the next daylight saving time adjustment.

Selection of a time zone algorithm must be initiated from the CTS. The Adjust Time Zone
button is only enabled on the CTS.

On the Timing Network tab, click Adjust Time Zone to display the Adjust Time Zone Offset
window (Figure 2-26).

u%g Adijust Time Zone Offset ‘

— Current Time Zone

Totz.a.l .t\me offset (hours : minutes): -4: 00

Time zone =Not initialized= EQ

U IC-UGUU) PACc TN (VEXCO) (Fo DEDLT
(UTC-08:00) Pacific Time (US & Canada) (PST/PDT)
(UTC-07-00) Mountain Time (Mexico) MST/MDT)

¥ Adivsimant for D

Daylight saving time offset (hours

Algiicy aiius (UTC-07:00) Moutain Time (US & Canada) (MST/MDT)
Setstandard time (UTC-07-00) Mountain Standard Time (US Arizona) (MST)
Set daylight saving time (UTC-06:00) Central Time (Mexico) (CST/CDT)

(UTC-06:00) Central Time (US & Canada) (CST/CDT)
(UTC-06:00) Central Standard Time (Saskatchewan, Central America) (CST)

Change immediately
Schedule change on:
Date |

(UTC-05:00) Eastern Standard Time (Jamaica. Coral Harbour) (EST)
(UTC-03:00) Peru Time (Peru) (PET)

Time ‘ (UTC-05:00) Acre Time (Brazil Rio Branco) (ACT)
(UTC-04:30) Venezuela Time (Venezuela) (VET)
(UTC-04:00) Atlantic Time (Canada) (AST/ADT)
| Gancel ||Help | (UTC-04:00) Amazon Tine (Brazl Campo Grande) (AMT/AMST) "

Figure 2-26 Timing Network tab - Adjust Time Zone Offset

From this window, select one of the supported time zones that is provided by default or use
one of the five user-defined time zones to customize an entry to specifically meet your
requirements.

Three choices must be made on the Adjust Time Zone Offset window:

» Select one of the values from the Time zone drop-down menu. Following a migration, the
time zone is <Not initialized>. For the subsequent example shown, a time zone of
(UTC-05:00) Eastern Time (US & Canada) (EST/EDT) has been selected from the
drop-down menu.

» Click a radio button in the Clock Adjustment for Daylight Saving Time section to choose a
Daylight Saving Time offset.

Automatically adjust is selected by default when the time zone selected supports
automatic adjustment of daylight saving time. Otherwise, the button is disabled. If this
option is selected, STP automatically selects the correct time zone offset based on the
current date and time.

If the selected time zone does not support automatic adjustment or if the user does not
wish to use automatic adjustment of daylight saving time, select Set standard time or Set
daylight saving time depending on what is in effect at the time that the change is made.

» In the Schedule section, click one of the radio buttons to choose when the time zone
adjustment should be initiated. Following a Mixed to STP-only migration, select Change
Immediately. The change takes place when you click OK.

Details of the Adjust Time Zone Offset window are discussed in 6.6.5, “STP offset
adjustments” on page 228.

Click OK to save the settings and return to the Timing Network tab.
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Note the changes in Figure 2-27 as compared to Figure 2-25 on page 74:

» The Total time offset field is no longer displayed after a time zone offset has been set and
activated.

» The time zone offset from the UTC value is set to -5:00 and the daylight saving time value
is set to 1:00, reflecting the changes made in Figure 2-26 on page 75.

@@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR ETR STP sTP ETS
Metwork Configuration Configuration Status Configuration Status Configuration

Time: :25:50 PM
Date: 10/10/09
Time zone: (UTC-05:00) Eastern Time (US & Canada) (EST/EDT)

Currently: EDT <\

— Offsets

Leap second: 24
Time zone offset from UTC: -5:00
Daylight saving time {hours : minutes): 1 : 00

— Matwork

Timing network type: STP-only CTN
Goordinated timing network (CTN) ID: TSOPOK -
CTN time source: Time inherited from a previous connection to a Sysplex Timer
|[ Adjust Time.._] Adjust Leap Seconds... || Adjust Time Zone...
Refresh Cancel || Help

Figure 2-27 Timing Network tab - After Time Zone Offset adjustment

At this stage, the time zone has been defined for a given period, the current example being
standard time.

Verification on the HMC
After the STP-only CTN has been activated, run the following checks and notice the changes.

To verify the successful activation of the STP-only CTN, select the Timing Network tab in the
System (Sysplex) Time task on the HMC workplace (Figure 2-27). The Network section
indicates:

» Timing network type: STP-only CTN.

» Coordinated Timing Network (CTN) ID [ITSOPOK] is present, but the ETR Network ID is
no longer part of the CTN ID.

When a CTN is migrated from a Mixed CTN to an STP-only CTN, the time is inherited from
the Sysplex Timer. If there is no external time source configured that changes the time
source, the information is reflected in the CTN time source that is shown in the last line of the
Timing Network tab.

Verification in z/0S

The z/OS display commands DISPLAY ETR and DISPLAY XCF,S,ALL retrieve information
that identifies the Timing Network as an STP-only CTN (Example 2-5 and Example 2-6 on
page 77).

Example 2-5 DISPLAY ETR commands and responses

RO *ALL,D ETR 548
SC74 RESPONSES = - - == oo
TEA3861 14.30.30 TIMING STATUS 547
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SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 1
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002097.E26.IBM.02.00000001DE50
THIS IS THE PREFERRED TIME SERVER
SC75 RESPONSES == == -=mm e e e e e e e e
IEA3861 14.30.30 TIMING STATUS 713
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002097.E26.IBM.02.00000001DE50
THIS IS THE BACKUP TIME SERVER
NUMBER OF USABLE TIMING LINKS = 3
SC73 RESPONSES == == -=mmmmmem e e e e e e
IEA386I 14.30.30 TIMING STATUS
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002097.E26.IBM.02.00000001DE50
THIS IS THE ARBITER SERVER
NUMBER OF USABLE TIMING LINKS = 2

In response to the DISPLAY ETR command, the message ID is no longer IEA282I, but
IEA386I. Message IEA386I holds information that reflects the STP timing mode.

Example 2-6 DISPLAY XCFSYSTEM,ALL command and response

D XCF,S,ALL
IXC3351 14.32.54 DISPLAY XCF 550
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS

SC75 2094 991E 1C 10/10/2009 14:32:50 ACTIVE TM=STP
SC74 2097 DE50 2C 10/10/2009 14:32:53 ACTIVE TM=STP
SC73 2097 961F 1A 10/10/2009 14:32:54 ACTIVE TM=STP

The timing mode for all systems in the sysplex is now STP.

Chapter 2. Migrating from ETR to STP-only CTN
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Configuring an STP-only CTN

In this chapter we describe how to configure and activate an STP-only CTN. This scenario
applies to configurations with no previous time synchronization network.

In the scenarios we present in this chapter we cover:

Setting the CTN ID

Initializing the time

Assigning the CTN roles

Adding a new server

Saving the STP configuration across PORs (one- or two-server CTN)
Case study: Configuring a single-server CTN

vyvVyVvYyVvYyYVvYyy

© Copyright IBM Corp. 2007, 2013. All rights reserved.
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3.1 Overview

The starting configuration for this scenario consists of one or more STP-enabled servers that
need to be configured into an STP-only CTN.

The sequence of steps to configure an STP-only CTN is:

1. Setthe CTN ID. In this case, this consists of only the STP ID portion.

2. Initialize the time. This includes setting the time zone, leap seconds, date, and time.
3. Assign CTN roles.

If using an ETS, dial out from the HMC, NTP server, or NTP server with pulse per second
(PPS) must be configured and tested before setting up the CTN. More information about the
dial-out function at the HMC and the required setup for the HMC/SE can be found in 1.4.1,
“HMC setup for ETS dial-out configuration” on page 34.

Our test configuration consists of two zEnterprise servers connected to one NTP server and
one NTP server configured on the HMC (Figure 3-1).

Backup NTP server(s)
NTP Stratum 1

NTP server
NTP Stratum 1

°
@ fogl | 2oty 14 14:21:00 2007 T

000 <=
000 =
000 <

intranet

Ethernet
Switch

zEnterprise HMC
NTP server enabled
NTP Stratum 2

S1 “ SCZP401 CTNID = ITSOPOK ™,

3 PTS, CTS

PR Y
pd LTS

S2

Coupling links

SNTP
client

oo -®
Secon=’®

e

Figure 3-1 Test configuration

3.2 Setting the CTN ID

80

In this section, we discuss setting the CTN ID, which is an identifier used to indicate whether
the server has been configured to be part of a CTN and, if so configured, identifies the CTN.
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The CTN ID has the format [STP Network ID] - [ETR Network ID] and is the basis for
establishing the Coordinated Timing Network.

The format of these fields is CTN ID = [ccceccecec] - [xx], where [ccecececec] is the STP Network
ID and [xx] is the ETR Network ID.

» The STP Network ID is case sensitive and is one to eight characters. The valid characters
areA-Z,a-2,0-9,-,and _.

» The ETR Network ID is always null for an STP-only CTN.

Setting the STP network ID

The STP network ID is entered using the STP Configuration tab (Figure 3-2). The same CTN
ID must be entered on every server that will participate in the STP-only CTN.

(@D System (Sysplex) Time for SCZP401

Timing Network STP STP ETS
Network | Configuration | Configuration | Status = Configuration

Note:

The STP ID portion of the CTN 1D is case sensitive. If the CTN
ID is to be changed, make sure that the ID exactly matches the
CTN to be joined.

Coordinated timing network |D|ITSOPOI<] -

Apply Save STP Debug Data |

Refresh | Cancel | Help |
Figure 3-2 System (Sysplex) Time - STP Configuration tab

3.3 Initializing the time

The Initialize Time button is only enabled if the CTS and PTS roles have not been assigned
yet and only after the CTN ID has been defined for the server that will become the CTS
and PTS.

Important: Initializing the time must be done on the server that will become the Current
Time Server for the STP-only CTN.
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The Initialize Time button is accessed from the Network Configuration tab (Figure 3-3).

Q@@ System (Sysplex) Time for SCZP401

Timing Network STP . STP ETS .
Network | Configuration | Configuration | Status = Configuration

- Current Network Configuration

Configured at (UTC):

Preferred time server (CPC) Not configured ||
Backup time server (CPC)  [Not configured H
Arbiter Not configured ||

[C1Only allow the server(s) specified above to be in the CTN

[CIForce configuration
Current Time Server (CPC)
@ Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D|ITSOPOK .
Apply || Initialize Time... | | Deconfigure |

Refresh | | Cancel | | Help |

Figure 3-3 Initialize Time button

Clicking Initialize Time displays the Initialize Time window (Figure 3-4). There are three radio
buttons on the window, each representing a task that needs to be completed before a network
configuration can be applied to an STP-only CTN. The three tasks related to initializing the
time are:

» Set leap seconds.
» Set time zone.
» Set date and time.

As each task is completed, the corresponding box in the Complete column is selected.

(@D Initialize Time - SCZP401

Prior to setting the network configuration, some initial time values
must be set on the server (CPC) that will be assigned the role of

the Current Time Server.
Task Complete

@ Set leap seconds...
0 Set time zone. .
0 Set date and time.._.

oK |  cancel | Help |

Figure 3-4 HMC workplace - Initialize Time

3.3.1 Setting the leap seconds

Since January 1st, 1972, occasional corrections of exactly one second, called a leap second,
have been inserted into the Coordinated Universal Time (UTC) scale to always keep UTC
time within 0.9 second of UT1.

Leap seconds are either hypercritical or completely irrelevant, depending on the applications
and business requirements:

82 Server Time Protocol Implementation Guide



» If there are specific accuracy requirements to provide UTC or Greenwich Mean Time
(GMT) to the very second, at any instant, then leap seconds need to be considered.

Examples of such specific requirements are legal or contractual requirements for time
stamps to be within a certain tolerance of UTC, or time stamp use for time-dependant
banking, scientific, or navigational purposes.

To account for leap-second corrections, the total accumulated number of leap seconds
since January 1972 must be entered when setting the time.

» Most sites have little awareness of leap seconds and ongoing leap second adjustments,
and therefore this setting probably can be ignored. If there are no specific requirements for
leap seconds, then you should specify a leap second value of zero.

Figure 3-5 shows the initial Adjust Leap Seconds Offset window. Although the installation
might not be sensitive to leap seconds, a valid leap seconds offset value needs to be entered
to complete the initialize time task. If leap seconds are not used, enter a value of zero.

Note: At the time of writing, the number of leap seconds was 25. The latest adjustment
occurred on June 30th, 2012.

oK | cancel | Heip |

Figure 3-5 Initialize time - Set leap seconds

3.3.2 Setting the time zone

The window shown in Figure 3-6 is used to set the initial time zone parameters for the
CTN. The current time zone needs to be set by selecting an entry from the Time zone
drop-down box.

(@D Adjust Time Zone Offset - SCZP401
- Current Time Zone

Time zone  [<Not initialized> ~| Define

Clock Adjustment for Da yHgnt sa

Daylight saving time offset (hours . minutes).0 : 00
Automatically adjust

Set standard time
Set daylight saving time

Figure 3-6 Adjust Time Zone Offset - Initial view

By selecting the Time zone drop-down arrow (Figure 3-7 on page 84), all of the provided time
zones that are supported are shown. Each of the supported time zone entries has a defined
offset from UTC, and might optionally have a time zone algorithm defined, which is used for
daylight saving time offset adjustment purposes. The time zone algorithm defines:

» Daylight saving offset

» Optional: Daylight saving automatic adjustment information:
— Daylight saving date and time start algorithm
— Daylight saving date and time end algorithm
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(@D Adjust Time Zone Offset - SCZP401

r Current Time Zone

Time zone  |kNot intialized> |~/ Define..
el ehiiEaE<Not initialized=
Daylight savi (UTC-12:00) International Date Line West (Baker Island) (IDLW}
5 Automati (UTC-11:00) Samoa Standard Time (Midway Island) (SST)
Set stand (UTC-10:00) Hawaiian Standard Time (US-Hawaii) (HST)
Set daylig (UTC-10:00) Hawaiian-Aleutian Time (US-Alaska) (HAST/HADT)
(UTC-09-00 Alaska Time (LS & Canada) (AKST/AKDOT) hd

Figure 3-7 Time zone drop-down menu

Automatically adjust is selected by default when the time zone selected supports automatic
adjustment of daylight saving time. Otherwise, this button is disabled.

Even if automatic adjustment is supported, you still have the option of selecting Set standard
time or Set daylight saving time. If automatic adjustment for daylight saving time is not
supported by the selected time zone, you need to decide whether the time zone algorithm
selected requires a daylight saving time adjustment and select the Set standard time or Set
daylight saving time radio button accordingly.

If a time zone entry that meets the user requirements cannot be found, then one of the five
user-defined time zones (that is, UD1 to UD5) can be used to define the desired time zone. If
a user-defined time zone entry is selected, the Define button is enabled. It is used to display
the Define Time Zone Algorithm window (Figure 3-8).

J%D Define Time Zone Algorithm - SCZP401
Description +|(UTC+00:00) User defined timezone def 1 (UD1)

Standard time name +UD1

UTC offset (hours : minutes) ’g— E : ’0— E
Daylight saving time name |

Daylight saving time offset (hours : min utes}’g— E : ’0— E

[¥IDefine adjustment of clock for daylight saving time
r Daylight Saving Time Start

Algorithm
@ Scheduled by day of week in month (for example: First Sunday in April at 7:00)

 Scheduled by date (for example: March 31 at 22:00)
) Scheduled by day of week after a specific date (for example: First Friday after March 15 at 7:00)

First = [sunday = in[january = [ = at[12:00.00 AM

r Daylight Saving Time End
Algorithm
@ Scheduled by day of week in month (for example: Last Sunday in October at 6:00)

* Scheduled by date (for example: September 23 at 18:00)
_ Scheduled by day of week after a specific date (for example: Last Sunday after October 15 at 6:00)

First = [sunday = in[january = [ = at[12:00.00 AM

OK |  cancel | | Heip |

Figure 3-8 Define Time Zone Algorithm

The Description (maximum 80 characters) and Standard time name fields (maximum four
characters) must be entered. Otherwise, an error message displays when you click OK. The
standard time name is an abbreviation displayed on various windows to differentiate standard
time from daylight saving time.
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The UTC offset must be entered in +/- hours and minutes and ranges from -14 to +14 hours.

Also, if the time zone is subject to daylight saving time adjustments, then the daylight saving
time name and daylight saving offset must be specified. Optionally, algorithms for daylight
saving time start and daylight saving time end can be defined to support automatic clock
adjustment by selecting the Define adjustment of clock for daylight saving time option.
The algorithm is saved when you click OK, but it is not sent to the STP facility until you click
OK in the Adjust Time Zone Offset window.

3.3.3 Setting the date and time

The final task in the sequence is to initialize the date and time. Several methods are provided:

» If the local date and time are to be set to specific values, click Set date and time. Date
and time values can be entered in each field. The value filled in is the current time from the
Support Element (SE) of the server on which the configuration task is being performed. An
icon is also available to display an additional calendar dialog box.

» If an ETS is configured, initialize the date and time by selecting the Use External Time
Source to set date and time option. This ensures that the Coordinated Server Time
matches the time source.

Click the Use External Time Source to set date and time option (Figure 3-9). Click OK.

u% Set Date and Time - SCZP401

Set date and time Date |9/16/12 Ime(5:29:50 PM
@ Use the configured External Time Source to set date and time Delta — P
Modify time by delta to set date and time €lla}+00:00:00.000 - nhmm-ss.mmm

Cancel Help

Figure 3-9 Set date and time through the external time source

The Support Element or HMC accesses the ETS to calculate the difference between the
server time of day (TOD) clock and the time obtained from the external time source, either
using dial out or NTP server (with or without PPS). When access to the ETS is successful,
the resulting time value is not displayed to you but instead passed directly to the STP
facility when you click OK.

Message ACT37382 displays upon successful completion of the set date and time
operation (Figure 3-10). Click OK.

o Set Date and Time - SCZP401

Setting the date and time was successful.

ACT37382

Figure 3-10 Message ACT37382 - Set Date and Time successful

The Initialize Time window (Figure 3-11 on page 86) displays again.
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(@D Initialize Time - SCZP401

Prior to setting the network configuration, some initial time values
must be set on the server (CPC) that will be assigned the role of

the Current Time Server.
Task Complete

Set leap seconds. .
Set time zone. .
@ Set date and time...

oK | | cancel | | Help |

Figure 3-11 Initialize Time complete

To verify the date and time set by accessing the external time source, you can optionally
select the Set Date and Time radio button a second time and click OK (Figure 3-12).

‘Q@o Set Date and Time - SCZP401 ‘

© Set date and time Date |9/16/12 ime|5:29:50 PM
@ Use the configured External Time Source to set date and time Del /- hhzmm: _
© Modify time by delta to set date and time €lt|+00.00:00.000 - himmss mmm

oK Help

Figure 3-12 Set date and time through the external time source

This is the only way that you can verify the information obtained from the external time
source. To leave the window without making any changes, click Cancel.

» A delta value can be specified by selecting Modify time by delta to set date and time.
The value specified is either positive (default) or negative and is entered in the
+/-hh:mm:ss.mmm format.

Regardless of the method chosen, STP uses the information to calculate the Coordinated
Server Time and set the server's’ TOD clock when you click OK.

At this point, the tasks on the Initialize Time window have a check mark in the Complete
column (Figure 3-11 on page 86). Click Cancel to exit the initialize time task and return to the
Network Configuration tab.

The Coordinated Server Time is passed to other participating servers in the CTN when the
server roles and the Current Time Server are assigned, as described in 3.4, “Assigning the
CTN roles” on page 87.
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3.4 Assigning the CTN roles

Now that the initialize time task has been completed, the Apply button on the Network
Configuration window is enabled (Figure 3-13). The server roles can be assigned.

(@p System (Sysplex) Time for SCZP401

Timing Network STP _ STP
Network || Configuration || Configuration | Status

ETS ;
Configuration

r Current Network Configuration
Configured at (UTC):
Preferred time server (CPC) |Not configured

Backup time server (CPC)  Not configured

Arbiter Not configured

Force configuration

Only allow the server(s) specified above to be in the CTN

||
||
||

Current Time Server (CPC)

@ Preferred time server (CPC)
Backup time server (CPC)

Coordinated timing network |D|ITSOPOK

Apply | | Initialize Time... | | Deconfigure |

Refresh | Cancel | Help |

Figure 3-13 Network Configuration tab after time initialization

Note: Although it is possible to assign all roles in one step, it is best to perform this using

two configuration changes. Performing the role assignment in two steps ensures that
server connectivity checks are performed when assigning the BTS and Arbiter roles.

The CTN roles are assigned from the Network Configuration tab. The task must be
accomplished from the server that will become the Current Time Server in the STP-only CTN:

1. Assign the PTS role, selecting the Force configuration check box.

The configuration of a new STP-only CTN requires the selection of the Force
configuration check box (Figure 3-14). This option bypasses a number of validity checks

of server connectivity. Force configuration specifies whether connectivity between the

Preferred Time Server and other servers with a defined role are verified when a change in

configuration is requested.

Note: If the new STP-only CTN consists of only one server, select the Only allow the

servers specified above to be members of the CTN option. This prevents the server
from being deconfigured when performing a power-on reset or power-off/on cycle.
However, this option also limits the CTN to one server, unless the option is deselected,
which can be performed concurrently at any time.
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Q@@ System (Sysplex) Time for SCZP401

Timing Network STP . STP ETS .
Network | Configuration | Configuration | Status = Configuration

r Current Network Configuration
Configured at (UTC):
Preferred time server (CPC)[Sczp401 (STP ID: ITSOPOK) 7|
Backup time server (CPC)  [Not configured -

Arbiter Not configured ||

[C1Only allow the server(s) specified above to be in the CTN
¥IForce configuration
Current Time Server (CPC)

@ Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D|ITSOPOK .
Apply | | Initialize Time... | Deconfigure

Refresh | | Cancel | | Help |

Figure 3-14 Configuring the PTS

2. Assign the BTS, applicable for two or more servers (Figure 3-15). Do not select the
Force Configuration check box, so that appropriate connectivity checks can be
performed by STP.

(@D System (Sysplex) Time for SCZP401

Timing Network STP . STP ETS _
Network | Configuration | Configuration | Status | Configuration

r Current Network Configuration
Configured at (UTC):
Preferred time server (CPC)[Sczp401 (STP ID: ITSOPOK) |

Backup time server (CPC) [5CzP301 (STP ID: ITSOPOK) ™/

Arbiter Not configured ||

QOnly allow the server(s) specified above to be in the CTN
[CIForce configuration
Current Time Server (CPC)

@ Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D|ITSOPOK d

Apply | | Initialize Time... | | Deconfigure

Refresh | | Cancel | Help |

Figure 3-15 Configuring server roles in a two-CEC CTN

3. For three or more servers in the CTN, you can also assign the Arbiter. For each of the
roles (PTS, BTS, and Arbiter), there are drop-down boxes listing the STP-capable servers
currently available to the HMC. In this case, the Only allow the servers specified above
to be members of the CTN check box must be unchecked so that additional servers can
be configured in the CTN (Figure 3-16 on page 89).
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Q@@ System (Sysplex) Time for SCZP401

Timing Network STP . STP ETS .
Network | Configuration | Configuration | Status = Configuration

r Current Network Configuration
Configured at (UTC):

Preferred time server (CPC)[Sczp401 (STP ID: ITSOPOK) 7|
Backup time server (CPC) [SCzp301 (STP ID: ITSOPOK) 7/

Arbiter SCZP201 (STP ID: ITSOPOK)

Only allow the server(s) specified above to be in the CTN

[CIForce configuration
Current Time Server (CPC)
@ Preferred time server (CPC)
- Backup time server (CPC)

Coordinated timing network |D|ITSOPOK

Apply | | Initialize Time... | | Deconfigure

Refresh | | Cancel | | Help |

Figure 3-16 Assigning PTS, BTS, and Arbiter at CTN configuration time

3.4.1 Assigning the CTS and PTS

Select the PTS from the drop-down box listing. Because this is a new STP-only CTN where
there is no CTS configured yet, the Force configuration check box must be selected. If the
force option is not used, the request is rejected and message ACT37346 (Figure 3-17)
displays. Click OK to return to the Network Configuration tab.

® Modify Network Configuration - SCZP401

The network configuration change failed.

Another timing network may exist with the same 1D. Ensure you are
not creating an island.

To apply this configuration select 'Force configuration’ and retry.

ACT37346

ok |

Figure 3-17 Message ACT37346 - Force configuration required

In Figure 3-18 on page 90, on the Network Configuration tab, the radio button in the Current
Time Server (CPC) section is pointing to the PTS. Because the PTS will be the only server
assigned in this first step, it has to be the CTS. Check the Force configuration box. This
option must be specified when configuring a new STP-only CTN for the first time to bypass
connectivity verification, as a Current Time Server does not yet exist.

Also, if this CTN consists of only one server, select the Only allow the server(s) specified
above to be members of the CTN option to ensure that the CTN is not deconfigured during
any power-on reset or power-off/on done on the CTS.
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(@D System (Sysplex) Time for SCZP401

Timing Network STP STP ETS
Network | Configuration | Configuration | Status | Configuration

~ Gurrent Network Configuration

Configured at (UTC): 9/16/12 6:56:45 PM

Preferred time server (CPC)|sczpa01 (STP ID: ITSOTST) j
Backup time server (CPC)  Not configured H
Arbiter Not configured E

[C10nly allow the server(s) specified above to be in the CTN
[C1Force configuration
Current Time Server (CPC)

@ Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D| ITSOPOK| -

Apply | | Initialize Time... | Deconfigure |

Refresh | | Cancel | | Help |

Figure 3-18 Network Configuration tab - Define the CTS

Since the Force configuration option is selected, the Network Configuration Change
Confirmation message ACT37348 displays (Figure 3-19).

Network Configuration Change Confirmation -
SCZP401

You requested to force the network configuration which results in
the configuration being applied without verification. All
connectivity checking between the Preferred Time Server,
Backup Time Server (if defined), and the Arbiter (if defined) is
bypassed.

The force option should only be used if:

1) You are defining a new STP-only CTN and you are certain
that a Current Time Server with the same CTN ID is not currently
defined.

or

2) You understand why connections between all the servers
(CPCs) with defined roles are missing or are not currently online.

Using the force option for other reasons might result in two
STP-only CTNs that are not synchronized to each other but that
have the same CTN ID.

If you are not sure how to proceed, see the Server Time Protocol
Implementation Guide, 5G24-7281, for more information.

Do you want to force the network configuration changes?

ACT37348

_Yes | Mo |

Figure 3-19 Message ACT37348 - Network Configuration Change Confirmation

Click Yes to confirm. The assignment of the CTS globally transitions all servers with the same
CTN ID to STP timing mode. This is confirmed by message ACT37341 (Figure 3-20 on
page 91).
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€ Modify Network Configuration - SCZP401

The network configuration change was successful.

ACT37341

ok |

Figure 3-20 Message ACT37341 - Modify Network Configuration successful

3.4.2 Assigning the BTS and the Arbiter

If the configuration contains more than one server, the second step is to assign other roles.
The BTS role and optional Arbiter role (recommended for a CTN consisting of three or more
servers) can be assigned (Figure 3-21). Because the CTS already exists, the Force
configuration option is not required and is not a good idea in this step.

(@D System (Sysplex) Time for SCZP401

Timing Network STP . STP ETS _
Network | Configuration | Configuration | Status = Configuration

r Current Network Configuration
Configured at (UTC): 9/16/12 6:17:41 PM
Preferred time server (CPC)|SCZP401 (STP ID: ITSOPOK) |

Backup time server (CPC) [SczP301 (STP ID: ITSOPOK) 7/

Arbiter Not configured E

[C1Only allow the server(s) specified above to be in the CTN
[C1IForce configuration

Current Time Server (CPC)

@ Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D|ITSOPOK

Apply | | Initialize Tme... | Deconiigure |

Refresh | | Cancel | | Help |

Figure 3-21 Network Configuration tab - Define BTS

Because there are two servers in our STP-only CTN (Figure 3-1 on page 80), only PTS and
BTS are defined. However, any role that is going to be assigned requires server
communication through coupling links to any other role within the CTN. Any attempt to assign
a server role while there is no coupling link communication to the other roles in the CTN fails
unless the Force configuration option is used.

If a CTN consists of only two servers, select the Only allow the server(s) specified above
to be members of the CTN option to ensure that the CTN does not get deconfigured during
any power-on reset or power-off/on done on the CTS.

The CTS can be assigned to either the PTS or the BTS. Select the appropriate radio button
for the CTS and click Apply.

The Network Configuration Change Confirmation message ACT37357 displays (Figure 3-22
on page 92).
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Network Configuration Change Confirmation -
SCZP401

You requested to change the network configuration of your
STP-only CTN.

Do you want to continue to apply the configuration changes?

ACT37337

[ves] Lo

Figure 3-22 Message ACT37357 - Network Configuration Change Confirmation

Click Yes in the confirmation window. The Modify Network Configuration successful message
ACT37341 displays (Figure 3-23).

0 Modify Network Configuration - SCZP401

The network configuration change was successful.

ACT37341

ok |

Figure 3-23 Message ACT37341 - Modify Network Configuration

This completes the CTN configuration.

After the STP-only CTN has been configured, other STP-enabled servers can be configured
to join this CTN. This is accomplished by setting the same CTN ID for them, as explained in
3.2, “Setting the CTN ID” on page 80. The Initialize Time task cannot be invoked when a new
server joins an existing CTN because the new server picks up the Coordinated Server Time
from the existing CTN.

Verification on the HMC

To verify the successful activation of the STP-only CTN, select the Timing Network tab
(Figure 3-24 on page 93). The Network portion indicates:

» The Timing network type is STP-only CTN.
» The CTN Time Source is an NTP server.

The CTN time source reflects where the Coordinated Server Time is currently being steered
from. Note that the Time field of the Coordinated Server Time section identifies the current
time on the server.

Server Time Protocol Implementation Guide



Q@@ System (Sysplex) Time for SCZP401

Timing Network STP . STP ETS _
Network | Configuration | Configuration | Status | Configuration

 Coordinated Server Time
Time: 2:23:06 PM
Date: 9/16/12
Time zone:(UTC-05:00) Eastern Time (US & Canada) (EST/EDT)
Currently. EDT

- Offsets

Leap second: 25

Time zone offset from UTC: -5:00

Daylight saving time (hours : minutes):1 - 00
r Network

Timing network type: STP-only CTN

Coordinated timing network (CTN) ID:ITSOPOK -

CTN time source: NTP

NTP stratum level: 2

Adjustment Steering... | Adjust Time. .. | Adjust Leap Seconds... | Adjust Time Zone...

Refresh | Cancel | Help |

Figure 3-24 System (Sysplex) Time - Timing Network tab

The timing mode and Stratum level can be displayed from the STP Status tab:

»

>

The server must be in STP timing mode.
The server that has been assigned to be the Current Time Server is Stratum 1.
Other servers that have operational STP timing links to the CTS are Stratum 2.

Servers that do not have an operational STP timing link to the CTS but that have an
operational STP timing link to any Stratum 2 server are Stratum 3.

Figure 3-25 shows SCZP401 in STP timing mode. (It is the Stratum 1 server.)

Timing Network 5TP STP ETS
Network || Configuration = Configuration | Status | Configuration

Timing state Synchranized

Usable clock source Yes

Timing mode: STP (Server Time Protocol)

Stratum level: 1

Maximum timing stratum level 3

Maximum STP version: 4

r System Information
Local STP Remote Directly Attached System System  Stratum Active STP Maximum STP
Link Identifier(s) Type-MFG-Plant-Seguence Name Level |Version Version
gg;ggmm,0717,072&0725, 002827-1BM-02-00000000B8D7  SCZP301 2 4 4

r Local Uninitialized STP Links
Local STP  STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0110 Coupling-peer Link failure =
0111 Coupling-peer Offline ;|
0118 Coupling-peer Link failure -
0119 Coupling-peer Link failure
0190 Coupling-peer Offline
0191 Coupling-peer Offline
0198 Coupling-peer Link failure
0199 Coupling-peer Offline -

Refresh | Cancel | Help ‘

Figure 3-25 STP Status tab - Stratum 1
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Figure 3-26 shows SCZP301 in STP timing mode. It has connectivity to the current Stratum 1
server and is therefore a Stratum 2 server.

‘ ,J% System (Sysplex) Time for SCZP301

Stratum level
Maximum timing stratum level:
Maximum STP wversion:

Timing Network STP STP ETS

Network | Configuration || Configuration || Status | Configuration
Timing state: Synchronized

Usable clock source: Yes

Timing mode: STP (Server Time Protocol)

2
3

4

~ System information
Local STP Remote Directly Attached System System  Stratum Active STP Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence Name Level Version Version
!](%ggmm SO 75, 002827-1BM-02-00000000B8D7 SCZP401 1 4 4
— Local Uninitialized STP Links
Local STP STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0110 Coupling-peer Link failure e
0111 Coupling-peer Offline
0118 Coupling-peer Offline
0190 Coupling-peer Offline
0191 Coupling-peer Offline
0198 Coupling-peer Link failure
0199 Coupling-peer Offline
0210 Coupling-peer Link failure .

Refresh | | Cancel | Help |

Figure 3-26 STP timing mode - Stratum 2

Verification in z/0S

The Stratum level and synchronization status can be verified from the z/OS side as well. The
z/OS command DISPLAY ETR returns message IEA3861 and displays the following
information:

» Synchronization mode

Stratum level

The node ID of the current Stratum 1 server in the CTN

The server role, if applicable

The number of usable timing links (does not apply for the CTS)

vVvyyy

Example 3-1 shows the output of the DISPLAY ETR command for z/OS system images SC74
on the PTS (SCZP401) and SC75 on the BTS (SCZP301).

Example 3-1 DISPLAY ETR commands and responses

SC74 RESPONSES
IEA386I 13.13.51 TIMING STATUS 620
SYNCHRONIZATION MODE = STP

THIS SERVER IS A STRATUM 1

CTN ID = ITSOPOK

THE STRATUM 1 NODE ID = 002827.H43.IBM.02.00000000B8D7

THIS IS THE PREFERRED TIME SERVER

THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER
SC75 RESPONSES
IEA386I 13.15.23 TIMING STATUS 292
SYNCHRONIZATION MODE = STP

THIS SERVER IS A STRATUM 2

CTN ID = ITSOPOK
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THE STRATUM 1 NODE ID = 002827.H43.IBM.02.00000000B8D7
THIS IS THE BACKUP TIME SERVER

NUMBER OF USABLE TIMING LINKS = 11

THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER

The DISPLAY XCF,SYSPLEX command identifies the timing mode of all sysplex members
that are STP (Example 3-2).

Example 3-2 DISPLAY XCF,SYSPLEX command and response

D XCF,SYSPLEX
IXC3361 13.18.43 DISPLAY XCF 623
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC74 2827 B&D7 01 09/21/2012 13:18:43 ACTIVE TM=STP
SC75 2817 3BD5 05 09/21/2012 13:18:38 ACTIVE TM=STP

SYSTEM STATUS DETECTION PARTITIONING PROTOCOL CONNECTION EXCEPTIONS:
NONE

SYSPLEX INITIALIZATION TIME: 09/16/2012 13:45:31.128859

3.5 Adding a new server

Once the new STP-only CTN is operational, it is possible for a new server to join the CTN at
any time. This is always done by setting the CTN ID on the new server. The addition of a new
server is accomplished by defining, on the new server, the same CTN ID that is defined on
the existing STP-only CTN.

Important: If the configuration for the CTN has been saved (so-called bounded CTN), no
other server can join this CTN unless the “Only allow the server specified above to be
members of the CTN” option (Figure 3-28 on page 96) is deselected on the Network
Configuration tab of the Current Time Server of the existing CTN. This can be performed
concurrently at any time.

Defining the STP ID

On the new server, from the STP Configuration tab, enter the STP ID value in the STP ID part
of the CTN ID. Assuming that it is best for the server to join our existing CTN, the same STP
ID currently given for SCZP401/SCZP301 ([ITSOPOK], Figure 3-27), needs to be entered.

(@@ System (Sysplex) Time for SCZP201

Timing Metwork ETR ETR STP STP ETS
Network | Configuration = Configuration | Status | Configuration || Status | Configuration

Nofe:

The STP ID portion of the CTN ID is case sensitive. If the CTN ID is to be changed,
make sure that the 1D exactly matches the CTN to be joined.

Coordinated timing network |D|ITSOPOK

Apply | | Save STP Debug Data |

Refresh | | Cancel | | Help |
Figure 3-27 System (Sysplex) Time - STP Configuration tab
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When you click Apply, the CTN ID for the server becomes [ITSOPOK], which is the value
defined for the existing STP-only CTN. If the server has coupling link connectivity to a

Stratum 1 or Stratum 2 server, STP automatically detects it and joins the server to the
STP-only CTN.

The STP connectivity is only successful if the existing CTN was not configured to be
restricted to its current servers. This option is called “Only allow the server specified above to
be members of the CTN” and is available from the Network Configuration tab. If this option
was used at the time that the existing STP-only CTN was created, the new server succeeds
the CTN ID configuration, but does not join the existing CTN. As a consequence, the coupling

links that do connect the server stay in the Local Uninitialized STP Links (available on the
STP Status tab).

For detailed steps for adding a new server to the STP-only CTN, see Chapter 4, “STP-only
CTN: Adding a server in STP timing mode” on page 107.

3.6 Saving the STP configuration across PORs

96

STP provides an option to save the configuration across power-on resets (PORs) for
STP-only CTNs with one or two servers. The selection of this option is made via the Only
allow the server(s) specified above to be in the CTN check box on the Network
Configuration tab (Figure 3-28). When Only allow the server(s) specified above to be in
the CTN has been selected, the CTN’s timing and configuration settings are saved so that
they will not need to be re-entered after a loss of power or a POR of the servers.

Note: For brevity’s sake, the capability implemented by selecting Only allow the server(s)
specified above to be in the CTN is referred to as the save configuration feature, and
CTNs for which this capability is selected are referred to as bounded CTNs.

Q@D System (Sysplex) Time for SCZP401

Timing Network STP . STP ETS .
Network | Configuration | Configuration | Status = Configuration

- Current Network Configuration
Configured at (UTC):
Preferred time server (CPC)[Sczp401 (STP ID: ITSOPOK) 7|

Backup time server (CPC) [sczpag1 (STP ID: TSOPOK) ™

Arbiter Not configured ||

¥|Only allow the server(s) specified above to be in the CTN
Force configuration
Current Time Server (CPC)
@ Preferred time server (CPC)
Backup time server (CPC)

Coordinated timing network |D|ITSOPOK

Apply | | Initialize Time... | | Deconfigure |

Refresh | | Cancel | | Help |

Figure 3-28 Restricting a new CTN to only two servers
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3.6.1 Single-server CTN configuration

In this section, we discuss the implementation of a single-server STP-only CTN.

Prerequisites

For a single-server bounded CTN, the CTN must contain only a single server and be
operating in STP-only mode. The configuration data saved includes both the server’s role as
the PTS/CTS reflected on the Network Configuration tab (Figure 3-29) and the timing
configuration reflected on the Timing Network tab (Figure 3-30) of the System (Sysplex) Time

task.

(@@ System (Sysplex) Time for SCZP401

Timing Network STP STP
Network | Configuration | Configuration | Status

ETS
Configuration

r Gurrent Network Configuration

Configured at (UTC):

Backup time server (CPC)  |Not configured
Arbiter Not configured

[IForce configuration

Preferred time server (CPC)[SCzP401 (STP ID: ITSOPOK) ™|

[C1Only allow the server(s) specified above to be in the CTN

| |
| |

Current Time Server (CPC)
© Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D||T50p0|(

Apply | | Initialize Time... | | Deconfigure |

Refresh | | Cancel | | Help |

Figure 3-29 Single CEC Network Configuration tab
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(@@ System (Sysplex) Time for SCZP401

Timing Network STP STP ETS
Metwork | Configuration | Configuration | Status | Configuration

 Coardinated Server Time
Time: 2:23:06 PM
Date: 9/16/12

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

- Offsets

Leap second: 25

Time zone offset from UTC: -5:00

Daylight saving time (hours : minutes):1 : 00
~ Network

Timing network type: STP-only CTN

Coordinated timing network (CTN) ID:ITSOPOK -

CTN time source: NTP

NTP stratum level: 2

Adjustment Steering... | Adjust Time... | Adjust Leap Seconds... || Adjust Time Zone. ..

Refresh | | Cancel | Help |

Figure 3-30 Timing Network tab for single CEC

Saving the configuration

To implement a single-server CTN that saves the STP configuration for this CTN across
PORs, select Only allow the server(s) specified above to be in the CTN, and then select
Apply on the Network Configuration tab (Figure 3-31). The timing and configuration data are
now retained in the event of a loss of power or a power-on reset of the server. When power is
restored, the server resumes its role as PTS/CTS using the timing configuration information
previously provided.

Q@D System (Sysplex) Time for SCZP401

Timing Network STP . STP ETS .
Network | Configuration | Configuration | Status = Configuration

r Current Network Configuration
Configured at (UTC):
Preferred time server (CPC)[Sczp401 (STP ID: ITSOPOK) 7|
Backup time server (CPC)  [Not configured -

Arbiter Not configured ||

[ Only allow the server(s) specified above to be in the CTN
[CIForce configuration
Current Time Server (CPC)

@ Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D|ITSOPOK .

Apply | | Initialize Time... | | Deconfigure |

Refresh | | Cancel | | Help |

Figure 3-31 Enabling configuration save for single CEC CTN
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Note: If the save configuration feature is used to limit the CTN to a one-server CTN, no
other server can join this CTN unless this option is deselected in the Network Configuration
window of the Current Time Server of the existing CTN.

This restriction can be removed concurrently at any time by deselecting Only allow the
server(s) specified above to be in the CTN.

3.6.2 Two-server CTN saving its STP configuration across PORs

In this section, we discuss the implementation of a dual-server STP-only CTN.

Prerequisites
For a dual-server bounded CTN, the CTN must contain two servers and be operating in
STP-only mode. The servers that support STP are:

z9 EC or BC with MCL bundle 44 (or higher)
z10 EC or BC with MCL bundle 26 (or higher)
z196 or z114

zEC12

vyvyyy

Note: A z9 EC or BC cannot be in the same CTN as a zEC12. This configuration is not
supported.

Since the PTS/CTS is a single point of failure, define BTS in a dual-server CTN. For the
remainder of this section, we assume that the CTN has been configured with both a PTS/CTS
and a BTS.

The configuration data saved includes the servers’ roles as the PTS/CTS and BTS, reflected
on the Network Configuration tab (Figure 3-32), as well as the timing configuration reflected
on the Timing Network tab (Figure 3-33 on page 100) of the System (Sysplex) Time task.

(@D System (Sysplex) Time for SCZP401

Timing Network STP . STP ETS _
Network | Configuration | Configuration | Status | Configuration

- Current Network Configuration

Configured at (UTC): 9/16/12 6:17:41 PM
Preferred time server (CPC)|gczpa01 (STP ID: ITSOPOK)

Backup time server (CPC) [SCZP301 (STP ID: ITSOPOK) ™!

Arbiter Not configured

QOnly allow the server(s) specified above to be in the CTN
Force configuration

Currant Tima Sanar (CDC
Current Time server (LHL)

@ Preferred time server (CPC)
Backup time server (CPC)

Coordinated timing network |D|ITSOPOK

Apply| Initialize Time | Deconﬂgure|

Reiresh | | Cancel | | Help |

Figure 3-32 Two CEC configuration Network Configuration tab
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(@D System (Sysplex) Time for SCZP404

Timing Network STP . STP ETS _
Network | Configuration | Configuration | Status | Configuration

- Coordinated Server Time
Time: 2:23:06 PM
Date: 9/16/12

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

- Offsets

Leap second: 25

Time zone offset from UTC: -5:00

Daylight saving time (hours : minutes):1 - 00
- Network

Timing network type: STP-only CTN

Coordinated timing network (CTN) ID:ITSOPOK -

CTN time source: NTP

NTP stratum level: 2

Adjusiment Steering... | | Adjust Time... || Adjusi Leap Seconds... || Adjust Time Zone...

Refresh | | Cancel | | Help |

Figure 3-33 Timing Network tab in a dual CEC configuration

Saving the configuration

To implement a dual-server bounded CTN, select Only allow the server(s) specified above
to be in the CTN, and then select Apply on the Network Configuration tab (Figure 3-34). The
timing and configuration data are now retained in the event of a loss of power or a power-on
reset of the servers.

(@D System (Sysplex) Time for SCZP401

Timing Network STP . STP ETS _
Network | Configuration | Configuration | Status = Configuration

r Current Network Configuration
Configured at (UTC):
Preferred time server (CPC) sczp401 (STP ID: ITSOPQK)

Backup time server (CPC) [SCZP301 (STP ID: ITSOPOK) 7|

Arbiter Not configured

¥ Only allow the server(s) specified above to be in the CTN
[CIForce configuration
Current Time Server (CPC)

© Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D|ITSOP0K .

Apply | | Initialize Time... | | Deconfigure |

Refresh | | Cancel | | Help |

Figure 3-34 Saving STP configuration across PORs in a two CEC configuration

The two servers must be able to communicate via coupling links or this action is not
permitted. This restriction cannot be circumvented by additionally selecting Force
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configuration. Selecting both Force configuration and Only allow the server(s) specified
above to be in the CTN results in an error message.

When power is restored to both servers and coupling link path connectivity is reestablished,
the servers resume their roles as PTS/CTS and BTS, using the timing configuration
information previously provided. If power is only restored to one server or coupling link, then
connectivity is not reestablished, and additional recovery actions are required, as outlined in
Server Time Protocol Recovery Guide, SG24-7380.

Important: If the save configuration feature is used to limit the CTN to a dual-server CTN,
a number of restrictions apply:

No other server can join the CTN.

The CTN ID cannot be changed.

No server role assignment changes can be made.
No reverse migration from STP-only to a mixed CTN.

vyvyyvyy

These restrictions can be removed at any time by deselecting Only allow the server(s)
specified above to be in the CTN from the CTS, as long as the two servers can
communicate via coupling links.

3.7 Case study: Configuring a single-server CTN

The starting configuration for this scenario is one STP-enabled server that needs to be
configured into an STP-only CTN.

There are three ways to configure an external time source for an STP-only CTN:

» NTP server without PPS (simply an NTP server)
» NTP server with PPS
» Dial out on the HMC'

More information about the dial-out function at the HMC and the required setup for the
HMC/SE can be found in 1.4.1, “HMC setup for ETS dial-out configuration” on page 34.

Our sample configuration consists of one zEnterprise server connected to one NTP server
and one NTP server configured on the HMC (Figure 3-35 on page 102).

1 Starting with HMC 2.12.0 dial out support has been discontinued, thus dial out ETS configuration is no longer
available.
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NTP Stratum 1

Backup NTP server(s)
NTP Stratum 1 NTP server

Intranet

. Ethernet
zEnterprise HMC Switch
NTP server enabled -

NTP Stratum 2

SCZP401
PTS/CTS

S1

Figure 3-35 Test configuration

The sequence of steps to configure an STP-only CTN is:

1. Setthe CTN ID. In this case, it consists of only the STP ID portion. See 3.2, “Setting the
CTN ID” on page 80, for details.

2. Initialize the time. This includes setting the time zone, leap seconds, date, and time. See
3.3, “Initializing the time” on page 81, for details.
3. Assign CTN roles. In the case of a single-server CTN, only the PTS/CTS role is assigned

Note: The zEC12 HMC (Application level 2.12.0) does not support dial out.
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Assigning the CTN roles

After the Initialize Time task has been completed, the Apply button on the Network
Configuration window is enabled (Figure 3-36). The server roles can now be assigned.

(@D System (Sysplex) Time for SCZP301

Timing Network STP . STP ETS _
Network | Configuration | Configuration | Status = Configuration

r Current Network Configuration

Configured at (UTC):
Preferred time server (CPC) Not configured

Arbiter Not configured

[C1Only allow the server(s) specified above to be in the CTN
[C1IForce configuration
Current Time Server (GPG)

||
Backup time server (CPC)  Not configured E
||

@ Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D| ITSOPOK .

Apply | | Initialize Time... | | Deconfigure |

Refresh | | Cancel | | Help |

Figure 3-36  Network Configuration tab after time initialization

The CTN roles are assigned from the Network Configuration tab:

1. Assign the PTS role from the drop-down menu. Note that the radio button in the Current
Time Server (CPC) section (Figure 3-37) points to the PTS. Because the PTS is the only

time server assigned, it has to be the CTS.

[C1Only allow the server(s) specified above to be in the CTN
[CIForce configuration
Current Time Server (CPC)

(@D System (Sysplex) Time for SCZP401
Timing || Network STP STP ETS

Network | Configuration | Configuration | Status | Configuration

~ Current Network Configuration

Configured at (UTC):

Preferred time server (CPC)[SCzp401 (STP ID: [TSOPOK) 7/
Backup time server (CPC) [Not configured -
Arbiter Not configured =l

© Preferred time server (CPC)
© Backup time server (CPC)

Apply | | Initialize Time... | | Deconfigure

Coordinated timing network ID| ITSOPOK .

Refresh | | Cancel | | Help |

Figure 3-37 Assigning PTS for the new single-server STP-only CTN
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2. Select the Force configuration check box. This option must be specified when
configuring a new STP-only CTN for the first time to bypass connectivity verification, as a
Current Time Server does not yet exist.

3. Since the new STP-only CTN consists of only one server, select the Only allow the
server(s) specified above to be members of the CTN option. This prevents the server
from getting deconfigured when doing a power-on reset or power off/on. However, this
option also limits the CTN to one server, unless the option is deselected, which can be
performed concurrently at any time.

4. Select Apply to activate your selections (Figure 3-38).

Note: If Only allow the server(s) specified above to be members of the CTN is
selected, no other server can join this CTN unless this option is deselected in the
Network Configuration window.

This restriction can be removed at any time by deselecting Only allow the server(s)
specified above to be in the CTN.

@@ System (Sysplex) Time for SCZP401

Timing Network STP STP ETS
Network | Configuration | Configuration | Status | Configuration

- Current Network Configuration
Configured at (UTC):

Preferred time server (CPC)[SCZzP401 (STP ID: ITSOPOK) ™|
Backup time server (CPC)  [Not configured 4

Arbiter Not configured ||

Y10Only allow the server(s) specified above to be in the CTN
¥|Force configuration

Current Time Server (CPC)

@ Preferred time server (CPC)
Backup time server (CPC)

Coordinated timing network |D| ITSOPOK

Apply | | Initialize Time... | | Deconiigure

Reiresh | | Cancel | | Help |

Figure 3-38 Selecting “Force configuration” for the first server of the new CTN

5. Since the Force configuration option is selected, the Network Configuration Change
Confirmation message ACT37348 displays (Figure 3-19 on page 90).
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Network Configuration Change Confirmation -
SCZP401

You requested to force the network configuration which results in
the configuration being applied without verification. All
connectivity checking between the Preferred Time Server,
Backup Time Server (if defined), and the Arbiter (if defined) is
bypassed.

The force option should only be used if:

1) You are defining a new STP-only CTN and you are certain
that a Current Time Server with the same CTN ID is not currently
defined.

or

2) You understand why connections between all the servers
(CPCs) with defined roles are missing or are not currently online.

Using the force option for other reasons might result in two
STP-only CTNs that are not synchronized to each other but that
have the same CTN ID.

If you are not sure how to proceed, see the Server Time Protocol
Implementation Guide, SG24-7281, for more information.

Do you want to force the network configuration changes?

ACT37348

_Yes | Mo |

Figure 3-39 Message ACT37348 - Network Configuration Change Confirmation

6. Click Yes to confirm. This is confirmed by message ACT37341 (Figure 3-40).

€ Wodify Network Configuration - SCZP401

The network configuration change was successful.

ACT37341

ok |

Figure 3-40 Message ACT37341 - Modify Network Configuration successful

The configuration of the single-server CTN is now complete. Figure 3-41 shows the
resulting STP-only CTN.

S1

SCZP401

CTN ID = ITSOPOK
Timing mode = STP
PTS=CTS

Figure 3-41 Single-server STP-only CTN
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STP-only CTN: Adding a server
in STP timing mode

In the example in this chapter1, one server is added to our sample STP-only CTN
configuration. The new server must be added in STP timing mode to participate in the
STP-only Coordinated Timing Network (CTN).

We cover the following topics:

» “Starting point” on page 108
» “Adding the server” on page 112
» “End point” on page 117

An STP-only CTN consists of servers in STP timing mode, with the server assigned as the
Current Time Server (CTS) providing the timing source for the CTN.

This scenario proceeds to the point at which the new server joins the STP-only CTN, and the
server time is adjusted to match the other servers already in the CTN. As a result, the time of
day (TOD) clock is modified from local TOD stepping mode to STP timing mode in line with

the Coordinated Server Time being provided by STP timing messages from attached servers.

Important: In an STP environment, if you plan to change your cabling topology, make sure
that you understand the CTN roles of the servers subject to re-cabling, and perform the
following tasks prior to any disruptive action:

» Update the IOCP for affected servers
» Test the changed links by configuring the channels online

1 See “Prerequisites” on page 263.
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4.1 Starting point

The starting point for this scenario is an STP-only CTN (Figure 4-1).

SCZP301 (z196)
CTN ID = ITSOPOK
Timing mode = STP

81 PTS =CTS
SCZP201 (z10)
CTN ID = ITSOPOK
Timing mode = STP

82 BTS

Figure 4-1 STP Implementation environment - STP-only CTN

The STP-only CTN consists of two servers:

» SCZP301 is the Current Time Server.
» SCZP201 is the Backup Time Server (BTS).

The SCZP301 and SCZP201 servers are connected to each other in a redundant
configuration using five coupling links, and each server has a z/OS image and Coupling
Facility defined.

Since this starting configuration consists of two servers only, the configuration was previously
saved across POR by selecting the function Only allow the server(s) above to be in the CTN.
Because a three-or-more server CTN cannot be saved across PORs, this function must be
deselected before a new server can join the CTN.

An additional server, SCZP401, will be added to the STP-only CTN in STP timing mode and
will also be assigned to become the Arbiter within the CTN.
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4.1.1 z/OS DISPLAY ETR command

Figure 4-2 shows the output from the DISPLAY ETR command entered on the SC74 image,
on SCZP301.

RO *ALL,D ETR
SC74 RESPONSES === - mmm e mm e e e e e e e e e e e
IEA386I 10.38.49 TIMING STATUS
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 1
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002817.M32.1BM.02.0000000B3BD5
THIS IS THE PREFERRED TIME SERVER
THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER
SC75 RESPONSES === - o mmmmm e e e e e e e e e e e e
IEA386I 10.38.50 TIMING STATUS
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002817.M32.1BM.02.0000000B3BD5
THIS IS THE BACKUP TIME SERVER
THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER
NUMBER OF USABLE TIMING LINKS = 5

Figure 4-2 DISPLAY ETR display - SC74 on SCZP301, STP-only CTN

This display shows that z/OS images SC74 and SC75 are resident on servers in an STP-only
CTN. SC74 is on the PTS, and SC75 is on the BTS.

4.1.2 z/OS DISPLAY XCF command

Figure 4-3 shows the output from the z/OS DISPLAY XCF command entered on the SC74
image, on SCZP301.

D XCF,S
IXC336I 10.41.22 DISPLAY XCF 960
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC74 2817 3BD5 2C 09/22/2012 10.41.19 ACTIVE TM=STP
SC75 2097 DE5S0  1C  09/22/2012 10.41.21 ACTIVE TM=STP

Figure 4-3 DISPLAY XCF display - SC74 on SCZP301, STP-only CTN

This display shows that all z/OS images are in STP timing mode. They are all resident on
separate servers, as evidenced by the different serial numbers.

4.1.3 System (Sysplex) Time tabs

The tabs discussed in this section are available on the System (Sysplex) Time selection for
each server. Only the tabs for the SCZP401 server are shown in this section.

Timing Network tab
Figure 4-4 on page 110 shows the Timing Network tab for the SCZP401 server.
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J%D System (Sysplex) Time for SCZP401

Timing Network STP ; SiP ETS ;
Network | Configuration | Configuration | Status | Configuration

r Coordinated Server Time
Time:12:11:41 AM
Date:9/23/12

r Offsets

Leap second: 0
Total time (hours : minutes):0 : 00

r Metwork

Timing network type: Unconfigured
Coordinated timing network (CTN) ID:

Refresh | | cancel | | Help |

Figure 4-4 Timing Network tab (SCZP401)

This shows that the SCZP401 server is not configured in a CTN, and therefore is running in
local TOD stepping mode.

Network Configuration tab
Figure 4-5 shows the Network Configuration tab for the SCZP401 server.

J% System (Sysplex) Time for SCZP401

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

- Current Network Configuration
Configured at (UTC):

Preferred time server (CPC)  [yot configured j
Backup time server (CPC)  Not configured H
Arbiter Not configured | |

[C1Only allow the server(s) specified above to be in the CTN
[CIForce configuration
Current Time Server (CPC)

@ Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network ID| H

Apply || Initialize Time... || Deconfigure |

Refresh | Cancel | Help |

Figure 4-5 Network Configuration tab (SCZP401)
Because SCZP401 is not STP configured, the Preferred Time Server, Backup Time Server,

and Arbiter fields are not applicable, and the Coordinated Timing Network ID field is blank.
Also, the Apply, Initialize Time, and Deconfigure buttons are disabled.

STP Configuration tab
Figure 4-6 on page 111 shows the STP Configuration tab for the SCZP401 server.
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(@D System (Sysplex) Time for SCZP401

Timing Network STP S5TP ETS
Network | Configuration | Configuration || Status || Configuration

Note:
The STP ID portion of the CTN ID is case sensitive. If the CTN

1D is to be changed, make sure that the 1D exactly matches the
CTN to be joined.

Coordinated timing network |D|| =

Apply | Save STP Debug Data |

Refresh | Cancel | Help |

Figure 4-6 STP Configuration tab (SCZP401)

Because the SCZP401 server has not been configured for STP, this tab shows the CTN ID
field as blank.

STP Status tab
Figure 4-7 shows the STP Status tab for the SCZP401 server.

‘ J%D System (Sysplex) Time for SCZP401
Timing Network STP STP ETS
Network | Configuration | Configuration | Status | Configuration
Timing state: Unsynchronized
Usable clock source: No
Timing mode: Local
Maximum timing stratum level 3
Maximum STP version: 4
r System Information
Local STP Remote Directly Attached System |System | Stratum Active STP Maximum STP
Link Identifier(s)  Type-MFG-Plant-Sequence Name Level Version Version
r Local Uninitialized STP Links
Local STP | STP Link Reason Code Reason Code
Link Identifier | Type Sent Received
0700 Coupling over InfiniBand Offline e
0701 Coupling over InfiniBand Offline =
0702 Coupling over InfiniBand Offline
0703 Coupling over InfiniBand Offline
0704 Coupling over InfiniBand Configuration error
0705 Coupling over InfiniBand Offline
0706 Coupling over InfiniBand Offline
0707 Coupling over InfiniBand Offline L

Refresh ‘ Cancel | Help ‘

Figure 4-7 STP Status tab (SCZP401)

The SCZP401 server is shown as unsynchronized because it has no usable clock source. It is
running in local TOD stepping mode. No stratum level is shown.

Also, the SCZP401 server does not have a CTN ID defined and is therefore not STP
configured, so no servers display in the Remote Directly Attached Systems section, as
SCZP401 is unable to send or receive STP control and timing messages. However, this tab
displays the links defined in the IOCDS that are eligible for the exchange of STP messages
once the STP ID portion of the CTN ID is defined.
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Note: Each link remains in an uninitialized state until the servers at both ends of the link
have a matching CTN ID defined that contains a valid STP ID.

4.2 Adding the server

112

The addition of a new server to an existing STP-only CTN involves defining the CTN ID on the
new server to match the value already in use by the CTN. In our sample configuration, the
CTN ID in use is [ITSOPOK] - [ ], so the new server must also have this value defined in line
with existing servers.

Table 4-1 shows the before and after configuration details.

Table 4-1 Server configuration: adding a new server (SCZP401)

Server CTNID Server Timing Stratum
role mode level
STP ID ETRID

Before SCZP201 ITSOPOK BTS STP 2
migration

SCZP301 ITSOPOK PTS & CTS STP 1

SCZP401 Null Null LOCAL Not defined
After SCZP201 ITSOPOK BTS STP 2
migration

SCZP301 ITSOPOK PTS & CTS STP 1

SCZP401 ITSOPOK Arbiter STP 2

Note: The prerequisite STP preparation tasks are assumed to have been completed for
this new server.

The new server also requires coupling link connectivity to the existing servers in the

STP-only CTN. These links may be either coupling links or timing-only links, depending on
the configuration.

The sample configuration uses both coupling links and timing-only links, because the new
server attaches to two servers with Coupling Facilities (SCZP201 and SCZP301).

Removing the Save Config across POR option from existing CTN

Since the new Server SCZP401 is planned to join the current CTN, the option Only allow
server(s) specified above to be in the CTN needs to be removed. This optional function can
be used only in a single-server STP-only CTN or in a two-server STP-only CTN. Because our
target configuration is a three-server CTN, this selection needs to be removed using the
Current Time Server System (Sysplex) Time task.

At the HMC workplace, perform the following steps:

1. Highlight the SCZP301 server (Current Time Server of the existing CTN) and select
System (Sysplex) Time.

2. Click the Network Configuration tab.

3. Deselect the option Only allow server(s) specified above to be in the CTN and click
Apply (Figure 4-8 on page 113).
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J% System (Sysplex) Time for SCZP301

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

r Current Network Configuration
Configured at (UTC): 9/23/112 12:24:10 AM
Preferred time server (CPC) |SCZP3[]‘| (STP ID: ITSOPOK) j

Backup time server (CPC) [5CzP201 (STP ID: TSOPOK) 7|

Arbiter Not configured H

[C10nly allow the server(s) specified above to be in the CTN
[CIForce configuration
Current Time Server (CPC)

@ Preferred time server (CPC)
& Backup time server (CPC)

Coordinated timing network |D| ITSOPOK -

Apply Initialize Time... | Deconfigure |

Refresh | Cancel | Help |

Figure 4-8 Remove the save STP configuration option from the existing CTN

4. Select Yes on the configuration change confirmation panel (Figure 4-9).

Network Configuration Change Confirmation -
SCZP301

You requested to change the network configuration of your
STP-only CTN.

Do you want to continue to apply the configuration changes?

ACT37357

[ves] Lo

Figure 4-9 Configuration change confirmation - ACT37357

5. Select OK on the final confirmation message (Figure 4-10).

€ Wodify Network Configuration - SCZP301

The network configuration change was successful.

ACT37341

Figure 4-10 Configuration change confirmation - ACT373341

The existing CTN configuration has been changed; the CTN can now be joined by another
server given that the connectivity and STP definition requirements are met.
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Defining the STP ID on SCZP401
At the HMC workplace, perform the following steps:

1. Highlight the SCZP401 server and select System (Sysplex) Time.
2. Click the STP Configuration tab.

3. Enter the required STP ID (in our case ITSOPOK) in the Coordinated Timing Network ID
field (Figure 4-11). Click Apply.

6@9 System (Sysplex) Time for SCZP401
Timing Network STP STP ETS

Network | Configuration | Configuration | Status | Configuration
Nofe:

The STP ID portion of the CTN ID is case sensitive. If the CTN
ID is to be changed, make sure that the 1D exactly matches the
CTN to be joined.

Coordinated timing network |D|ITSOPOK =
Apply Save STP Debug Data |

Refresh | Cancel | Help |

Figure 4-11 STP Configuration tab (SCZP401)

This displays the Local Coordinated Timing Network ID Change Confirmation, message
ACT37363 (Figure 4-12).

Local Coordinated Timing Network ID Change
Confirmation - SCZP401

This CPC is joining STP-only CTN [ITSOPOK].

The Current Time Server (CPC) defined for the STP-only CTN will
provide the necessary time information.

The change will take effect immediately.

Do you want to continue to apply the configuration changes?

ACT37363

[ven] Lo

Figure 4-12 Message ACT37363 - Local CTN ID Change (SCZP401)

Note: The word /ocal is included in this window to indicate that this change only applies
to the selected server. It is not a global change, and thus it will not be propagated
automatically throughout the CTN.
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4. Confirm by clicking Yes. This displays the Local Coordinated Timing Network ID Change,

message ACT37315 (Figure 4-13). Click OK.

Local Coordinated Timing Network ID Change -
SCZP401

Setting the local Coordinated Timing Network 1D was successful.

ACT37315

Figure 4-13 Message ACT37315 - CTN ID change success (SCZP401)

The new server, SCZP401, is now a member of the CTN ITSOPOK. From the STP Status

panel the following can be confirmed for server SCZP401 (Figure 4-14):

» Server SCZP401 Timing state is Synchronized.
» Server SCZP401 is Stratum level 2.

» Server SCZP401 is connected to server SCZP301 through 6 CHPIDs (2 physical links)

and to server SCZP201 through 4 CHPIDs (2 physical links).

L@@ System (Sysplex) Time for SCZP401 ‘
Timing Network STP STP ETS
Network | Configuration | Configuration | Status | Configuration
Timing state: Synchronized
Usable clock source: Yeas
Timing mode: STP (Server Time Protocol)
Stratum level: 2
Maximum timing stratum level:3
Maximum STP version: 4
r System Information
Local STP Remote Directly Attached System System  Stratum Active STP Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence Name Level |Version Version
[(O70E,0710,072B)],
[(070F 0711 072C)] 002817-1BM-02-0000000B3BDS  SCZP301 A1 4 4
[(0704,0725)] [(0708,0726)] 002097-1BM-02-00000001DE5S0  SCZP201 2 4 4
r Local Uninitialized STP Links
Local STP STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0700 Coupling over InfiniBand Offline o
0701 Coupling over InfiniBand Offline -
0702 Coupling over InfiniBand Offline
0703 Coupling over InfiniBand Offline
0705 Coupling over InfiniBand Offline
0706 Coupling over InfiniBand Offline
0707 Coupling over InfiniBand Offline
0709 Coupling over InfiniBand Offline i

Refresh | | Cancel | | Help |

Figure 4-14 STP status of server SCZP401 after joining the CTN ITSOPOK

Assigning the Arbiter role to server SCZP401
Since the Arbiter-assisted recovery can be considered a more robust recovery

mechanism, it

is suggested to assign this role to the newly configured server in the CTN. More detailed
planning considerations may need to be done in order to decide which role will be placed on
which server; in this example the Arbiter role will be placed on the newly added server

SCZP401.
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Assigning the Arbiter is a global network configuration change and needs to be performed
from the designated Current Time Server. At the HMC workplace, perform the following steps:

1. Highlight the SCZP301 (CTS) server and select System (Sysplex) Time.
2. Click the Network Configuration tab.

3. Select server SCZP401 from the Arbiter pull-down menu (Figure 4-15).

4

. Select Apply.
Q@@ System (Sysplex) Time for SCZP301
Timing Network STP STP ETS

Network | Configuration | Configuration | Status | Configuration

r Current Network Configuration
Configured at (UTC): 9/23/12 12:28:45 AM
Preferred time server (CPC) |SCZP3[]‘| (STP ID: ITSOPOK) j

Backup time server (CPC) [5Czp201 (STP ID: ITSOPOK) ™l

Arbiter SCZP401 (STP ID: ITSOPOK) |
Only allow the server(s) specified above to be in the CTN

[CIForce configuration
Current Time Server (CPG)

@ Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D|ITSOPOK

Apply | | Initiaize Time... | Deconfigure |

Refresh | | Cancel | | Help |

Figure 4-15 Assigning server SCZP401 as Arbiter

5. Select Yes on the configuration change confirmation panel (Figure 4-16).

Network Configuration Change Confirmation -
SCZP301

You requested to change the network configuration of your
STP-only CTN.

Do you want to continue to apply the configuration changes?

ACT37357

ves] 1o

Figure 4-16 Configuration change confirmation - ACT37357

6. Select OK on the final confirmation message (Figure 4-17 on page 117).
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@ Wodify Network Configuration - SCZP301

The network configuration change was successful.

ACT37341

Figure 4-17 Configuration change confirmation - ACT373341

4.3 End point

The topology diagram of our sample configuration has been updated to include the new
server (SCZP401) operating in STP timing mode (Figure 4-18).

SCZP301 (z196)

CTN ID = ITSOPOK
Timing mode = STP
PTS =CTS

S1
SCZP201 (z10)
CTN ID = ITSOPOK
Timing mode = STP
BTS
82 SCZP401 (zEC12)

CTN ID = ITSOPOK
Timing mode = STP
Arbiter

Figure 4-18 STP Implementation environment - STP-only CTN with new server (SCZP401)

There are six coupling channels (two physical links) between the existing server, SCZP301,
and the new server, SCZP401, as evidenced by various HMC workplace displays.

The new server, SCZP401, is receiving timing messages from SCZP301 (Stratum 1) and
from SCZP201 (Stratum 2) over the Coupling Facility links.

The STP clock selection algorithms favor a Stratum 1 server over a Stratum 2 server as the
preferred clock source, so SCZP401 selects SCZP301 as its timing source and enters the
CTN as a Stratum 2.

z/0OS image SC73 is now IPLed on SCZP401 to issue z/OS commands.
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4.3.1 z/OS DISPLAY ETR command

Figure 4-19 shows the output from the DISPLAY ETR command entered on the SC73 image,
on SCZP401.

D ETR
IEA386I 16.48.33 TIMING STATUS 712
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
THIS IS THE ARBITER SERVER
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002817.M32.1BM.02.0000000B3BD5
NUMBER OF USABLE TIMING LINKS = 10

Figure 4-19 DISPLAY ETR - SC73 image on SCZP401, STP-only CTN

This display shows that SC73 is resident on a server operating in STP timing mode as a
Stratum 2. It is participating in an STP-only CTN with a CTN ID of [ITSOPOK] - [] and has ten
links available for timing messages (six CF channels through two physical links to SCZP301
and four CF channels through two physical links to SCZP201).

4.3.2 z/OS DISPLAY XCF command

Figure 4-20 shows the output from the z/OS DISPLAY XCF command entered on the SC73
image, on TC8M.

D XCF,S
IXC3361 16.57.37 DISPLAY XCF 966
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS

SC74 2817 3BD5 2C 09/23/2012 16:57:35 ACTIVE TM=STP
SC75 2097 DES0  1C  09/23/2012 16:57:34 ACTIVE TM=STP
SC73 2827 B8D7 1A 09/23/2012 16:57:37 ACTIVE TM=STP

Figure 4-20 DISPLAY XCF - SC72 image on TC8M, STP-only CTN
This display shows that all z/OS images in the sysplex configuration are resident on servers

operating in STP timing mode. Each of these z/OS images is resident on a separate server,
as evidenced by the different serial numbers.

4.3.3 System (Sysplex) Time tabs

The tabs discussed in this section are available on the System (Sysplex) Time selection for
each server. Only the tabs for the SCZP401 server are shown.
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Timing Network tab
Figure 4-21 shows the Timing Network tab for the SCZP401 server.

‘ (@D System (Sysplex) Time for SCZP401

Timing Network 5TP : STP ETS :
Network | Configuration | Configuration | Status | Configuration
r Coordinated Server Time
Time: §:32:53 PM
Date: 9/22/12
Time zone: (UTC-05:00) Eastern Time (US & Canada) (EST/EDT)
Currently: EDT

- Offsets

Leap second: 25

Time zone offset from UTC: -5:00

Daylight saving time (hours - minutes):1 : 00
- Network

Timing network type: STP-only CTN

Coordinated timing network (CTN) ID:ITSOPOK -

CTN time source: NTP

NTP stratum level: 2

Adjustment Steering... | Adjust Time. .. | Adjust Leap Seconds Adjust Time Zone...

Refresh | | Cancel | | Help |

Figure 4-21 Timing Network tab (SCZP401)

This shows that the SCZP401 server is now in an STP-only CTN with a CTN ID of [ITSOPOK]
- [ ]. The same tab is shown on all servers in the STP-only CTN. However, only the Current
Time Server has the Adjust Time, Adjust Leap Seconds, and Adjust Time Zone tabs enabled.

The CTN time source field indicates that the time initialization of this CTN is through the
Stratum 2 NTP server.

The leap second offset (set to 25), the time zone offset and the current Daylight saving time

offset are shown. These may be modified using the Adjust Leap Seconds and Adjust Time
Zone buttons accordingly (only available on the Current Time Server).
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Network Configuration tab
Figure 4-22 shows the Network Configuration tab for the SCZP401 server.

(@y System (Sysplex) Time for SCZP401

Timing || Network STR _ STR ETS _
MWetwark || Configuration | Configuration | Status | Configuration

rZurrent Nefwork Conﬂgurﬁ'f.‘on
Configured at (UTC): Qf23112 3:20:01 PM
Preferred time server (CPC) BCZP301 (STP ID: TSOPOK)

H
Backup time server (CPC)  [5CZP201 (STP ID. TSOPOK)
H

Arbiter SCZPAD1 (STP ID: TSOPOK)

Only allow the server(s) specified above to be inthe CTH
CIForce configuration
{ Current Time Server (GPG)

@ Preferred time server (CPC)
O Backup time server (CPC)

Coordinated timing network |D|ITSOPOK -

Apply | | |

Refresh | Cancel | Help |

Figure 4-22 Network Configuration tab (SCZP401)

This tab shows the server roles within the STP-only CTN and indicates which server is the
Current Time Server. The CTN ID is also displayed. The same tab is shown on all servers in
the STP-only CTN.

The Preferred Time Server, Backup Time Server, Arbiter, Current Time Server, and CTN ID
fields may all be modified from this tab. However, the modifications are only accepted if they
are performed on the server that is going to become the CTS once the network reconfiguration
is complete.

Modifications performed from the Network Configuration tab are global and, as such, are
propagated throughout the STP-only CTN.

The CTN ID can be changed to either of the following:

» Specify a different STP ID for the STP-only CTN.
» Define an ETR Network ID that will migrate the STP-only CTN to a Mixed CTN.
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STP Configuration tab

Figure 4-23 shows the STP Configuration tab for the SCZP401 server.

(@D System (Sysplex) Time for SCZP401
Timing Metwaork sTP STR ETS

Metwark | Configuration | Configuration | Status | Configuration
Nofe:

to be joined.

The STP 1D portion of the CTN 1D is case sensitive. If the CTN 1D
is to be changed, make sure that the D exactly matches the CTN

Coordinated timing network |D||TSOPOK

Apply | | Save STP Dehug Data |

Refresh | | Cancel | | Help |

Figure 4-23 STP Configuration tab (SCZP401)

This tab shows that the SCZP401 server is in an STP-only CTN with a CTN ID of [ITSOPOK]

- [1, where ITSOPOK is the STP ID.

STP Status tab

Figure 4-24 shows the STP Status tab for the SCZP401 server.

‘ J% System (Sysplex) Time for SCZP401

Timing MNetwark Sl . STP ETE :
Metwork | Configuration | Configuration || Status || Configuration

[[O70F.0711,072C)]

Timing state: Synchronized

Usable clock source: Yes

Timing mode: STP (Server Time Protocol)

Stratum lewel 2

Maxdmum timing stratum level: 3

hlaximum STP wersion: 4

r System information
Local STP Remote Directly Attached System |System | Stratum | Active STP | Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence Mame Level  “Wersion Version
(070407257 [(0708,0726)] 002097-IBEM-02-00000001DESD SCZP201 2 4 4
LUROE 07 1007 28] 002817-1BM-02-0000000B3EBDS SCZP301 1 4 4

r Local Uninifiziized STE Links

Local STP STP Link

Link Identifier Type Sent
0700 Coupling over InfiniBand  Offline
0701 Coupling over InfiniBand Offline
0702 Coupling over InfiniBand Offline
0703 Coupling aver InfiniBand  Offline
0705 Coupling over InfiniBand  Offline
0706 Coupling over InfiniBand Offline
o7o7 Coupling over InfiniBand  Offline
0708 Coupling over InfiniBand Offline

Reason Code |Reason Code

Receivad

Refresh | | cancel | | Help |

Figure 4-24 STP Status tab (SCZP401)

The SCZP401 server is shown to be synchronized in the STP-only CTN as a Stratum 2

server.

The Remote Directly Attached Systems section shows connectivity to other STP-configured
servers. The SCZP301 server is the Stratum 1 server, and the SCZP201 server is a Stratum

2.
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Part 2

CTN operations

This part discusses z/OS commands and Hardware Management Console (HMC) windows
that are available to display or manage either a Mixed CTN or an STP-only CTN. The three
chapters included in this part are:

» Chapter 5, “Operations in an ETR and Mixed CTN” on page 125
» Chapter 6, “Operations in an STP-only CTN” on page 153
» Chapter 7, “Operational considerations” on page 243
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Operations in an ETR and Mixed
CTN

A Mixed Coordinated Timing Network (CTN) is a timing network that contains a collection of
servers and has at least one Server Time Protocol (STP)-configured server stepping to timing
signals provided by the Sysplex Timer. The STP-configured servers not stepping to a Sysplex
Timer achieve synchronization by exchanging STP messages. The CTN ID contains a valid
STP Network ID and an External Timer Reference (ETR) network ID.

This chapter discusses the following topics:

» Minimum requirements

» Monitoring the Mixed CTN using the HMC

» Monitoring the Mixed CTN using z/OS commands

» Configuring a Mixed CTN

» CTN configuration changes

» Time management: various considerations to be aware of while operating in a Mixed CTN
environment

» Local time changes
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5.1 Minimum requirements

When a Mixed CTN configuration is active, the Sysplex Timer provides the timekeeping
information. The minimum requirements to configure a Mixed CTN are:

» There must be at least one STP-enabled server to configure a Mixed CTN.

Important: To avoid a single point of failure in a Mixed CTN, have a minimum of two
STP-configured servers stepping to timing signals received from the Sysplex Timers
before configuring any other server using STP messages for synchronization.

» The STP-enabled server or CF must be attached to a Sysplex Timer, or a pair of Sysplex
Timers configured in an Expanded Availability configuration.

» The STP-enabled server or CF must be configured with the same CTN ID, with the format:
[STP Network ID] - [ETR Network ID]

Given these requirements, in a typical Mixed CTN environment there are:

» One or more STP-configured servers synchronized to the Sysplex Timers through ETR
links. These servers are Stratum 1 servers in ETR timing mode.

» One or more STP-configured servers synchronized to either a Stratum 1 or Stratum 2
server by exchanging STP messages through coupling links. Stratum 2 and Stratum 3
servers are in STP timing mode.

Note: Non-STP capable servers might also be time synchronized from the same
Sysplex Timers but are not part of the Mixed CTN. They are not discussed in the
ensuing examples.

5.2 Monitoring the Mixed CTN using the HMC

In a Mixed CTN, the Sysplex Timer console provides the user interface for all time-related
functions, such as time initialization, time adjustment, and so on. This is not different from the
operations in an ETR network. However, the HMC is used to initialize or modify the CTN ID.
The HMC can also be used to configure the ETS prior to a STP-only migration.

Restriction: The information in this section refers to servers 210, z9, z990 and z890.
Although newer servers, such as z196, z114, and zEC12, can stiil be part of a mixed CTN,
these servers are only supported in the same CTN with z10 servers. For more details, refer
to Chapter 2, “Planning hardware and software”, and Chapter 3, “Operations”, in Server
Time Protocol Planning Guide, SG24-7280.

The features installed on the server determine the tabs that are available on the System
(Sysplex) Time task:

» If only the ETR feature is installed, the System (Sysplex) Time task displays:
ETR Configuration and ETR Status

» If the ETR feature and the Server Time Protocol (STP) feature are both installed, the
System (Sysplex) Time task displays:

— For the z890 and z990 driver 55 K:
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e Timing Network

* Network Configuration

* ETR Configuration and ETR Status
* STP Configuration and STP Status

— For the System z10 at driver 76D (and 79F) and System z9 at driver 67L.:

¢ Timing Network

¢ Network Configuration

e ETR Configuration and ETR Status
e STP Configuration and STP Status
e ETS Configuration

» If only the Server Time Protocol (STP) feature is installed, the System (Sysplex) Time task
displays the following tabs:

— For the z890 and z990 driver 55 K:

¢ Timing Network
¢ Network Configuration
e STP Configuration and STP Status

— For the System z10 at driver 76D (and 79F) and the System z9 at driver 67L:

¢ Timing Network

¢ Network Configuration

e STP Configuration and STP Status
ETS Configuration

» If neither the ETR nor the STP feature is installed, the System (Sysplex) Time task is
not available.

Although invoking the System (Sysplex) Time task is not disruptive to logical partitions, the
Secondary Object Notification for Disruptive Task message displays whenever the task is
called (Figure 5-1). This message reminds the user that time configuration commands can
potentially be disruptive to operating system images on the target server.

u%g Secondary Object Notification for Disruptive Task - SCZP201
ATTENTION!
Task: System (Sysplex) Time

One or more of the abjects to be targeted for the selected task have associated secondary objects that will also be affected
by this task.

The selected task is considered to be disruptive and will also cause disruption to the associated secondary objects.
Review the list of secondary objects that will alse be affected before continuing this task.

Click "Yes" to continue the task, understanding that secondary objects listed will also be affected.

Click "Meo" to end the task.

Secondary Object Name| Operating Status

[Yes| o] itelo]

SCZP201:AD0A Mot Operating ~
SCZP201:A0B Mot Operating

SCZP201:A0C MNot Operating

SCZP201:A0D Operating

SCZP201:A0E Operating

SCZP201:A0F Operating

SCZP201:A01 Mot Operating

SCZP201:A02 Operating

SCZP201:A03 Mot Operating

SCZP201:A04 Operating v

Figure 5-1 Secondary Object Notification for Disruptive Task

The following sections provide a brief description of the tabs available in the System (Sysplex)
Time task and the operations that can be performed through these tabs.
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Important: When two or more servers are selected in the System (Sysplex) Time task,
it is necessary to click Refresh to update the displayed configuration information for
all servers.

5.2.1 Timing Network tab

128

Use this tab to view the settings of the timing network. This window displays overall timing
information for the ETR network or Coordinated Timing Network (CTN), including the current
date and time, local time offsets, and general timing network information.

This tab is display-only, and information displayed is the same for all servers in the same ETR
network or Mixed CTN configuration (CTN and ETR ID information can only be entered or
modified in the HMC).

Figure 5-2 shows the Timing Network tab for an STP-enabled server in an ETR network.
Figure 5-3 shows the Timing Network tab for a server STP configured in a Mixed CTN.

@ System (Sysplex) Time

S5CZP201

Timing Network ETR STP

ETR STP ETS
Network Configuration Configuration Status Configuration Status Configuration

SCZP101

— Offsets
Leap second: 24
Total time (hours : minutes): -4 : 00

— Network
Timing network type: ETR
Coordinated timing network (CTN) ID: -31

B
cancel || Help

Figure 5-2 Timing Network tab - ETR network
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(@@ System (Sysplex) Time

Timing Network ETR ETR sTP STP ETS
Network Configuration Configuration Status Configuration Status Configuration

T\.rﬁé.: 1 :53:2.’-2.F’M.

SCZP201

SCZP101

Time

Date: 10/3/09

— Offsels

Leap second: 24
Total time (hours : minutes): -4 : 00

— Network
Timing network type: Mixed CTN
Coordinated timing network (CTN) ID: [TSOPCK - 31
CTN time source: Sysplex Timer connection
Cancel || Help

Figure 5-3 Timing Network tab - Mixed CTN

The information displayed on this tab is:

>

>

Coordinated Server Time: The local time and date for the ETR network or Mixed CTN.

Offsets: The current offsets for an ETR network or a Mixed CTN. If the network is
uninitialized, all values are zero.

— Leap second displays the current number of leap seconds in effect for the network.

— Total time displays the total time offset between current local time and Coordinated
Universal Time (UTC). This includes the current time zone and daylight saving time
offset set at the Sysplex Timer console.

Timing network type displays in which type of network the server is participating. In an
ETR network or Mixed CTN, the possible values are:

— ETR: Directly attached to Sysplex Timers. The Sysplex Timer provides the time
information.

— Mixed CTN: Directly attached to Sysplex Timers or attached to an STP-capable server.
The Sysplex Timer provides the time information.

Coordinated Timing Network (CTN) ID displays the ID for the Coordinated Timing Network
that the server is participating in. The format is [STP ID] - [ETR ID].

If the server is not a member of any timing network, there is no value in this field. If a
server is a member of an ETR network, the STP ID is blank (Figure 5-2 on page 128). If a
server is a member of a Mixed CTN, both STP ID and ETR ID are not blank (Figure 5-3 on
page 129).

CTN time source identifies the clock source according to the STP facility. CTN time source
is not displayed for an ETR network. When the server is in a Mixed CTN, the possible
values are:

— Sysplex Timer connection: The time source is the Sysplex Timer.

— Uninitialized: if the server is set up in a Mixed CTN but the time source has not yet
been assigned.

When a migration from an STP-only CTN has been initiated, possible values are:

— Migration from an STP-only CTN to a Mixed CTN is in progress: A migration procedure
is currently running, but the server is still in an STP-only CTN. The transition from
STP-only to Mixed CTN only occurs when the procedure completes.
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— Migration from an STP-only CTN to a Mixed CTN failed to complete: A migration
procedure has stopped due to a problem or has been cancelled by the user. The CTN
remains an STP-only CTN.

5.2.2 Network Configuration tab

In a Mixed CTN, the Network Configuration tab is only used to initiate the migration to an
STP-only CTN.

Figure 5-4 shows the Network Configuration tab in a Mixed CTN. The Apply button is
enabled, but none of the server roles are defined, and the following are disabled:

The Coordinated Timing Network (CTN) ID field
The Initialize Time button

The Deconfigure button

The Cancel Migration to Mixed CTN button

v

vYyy

(J%D System (Sysplex) Time

Timing

Network

— Currant

Confi

Arbiter

ent Network Configu
gured at (UTC):
Preferred time server (CPC Not configured

Backup time server (CPC)

O Only allow the server(s) specified above to be inthe CTN
O Foree configuration

rrent Time Server (CPC)

@E”ré.ferred.time server (CPC)
C Backup time server (CPC)

SCZP201
Network ETR ETR 5TP 5TP

ETS
Configuration Configuration Status Configuration Status Configuration

Not configured

Not configured -

Coaordinated timing netwark 1D | E l_

[aepiy J(

| | D

Refresh || Cancel || Help |

Figure 5-4 Network Configuration tab

The Apply button is used to configure server roles and to initiate the migration from a Mixed
CTN to STP-only CTN.

When a Mixed CTN is already configured, and a valid server is selected from the Preferred
Time Server drop-down menu, clicking Apply causes the entire CTN to globally transition
from a Mixed CTN to a STP-only CTN.

Note: Configuration changes made in this window affect all servers in the CTN.

The information on the Network Configuration tab is the same for all servers participating in
the CTN. However, when the HMC being used does not have connectivity to all servers’
Support Elements (SEs) in the CTN, there might be differences in the way the information
displays on the Network Configuration and the STP Status tabs.
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5.2.3 ETR Configuration tab

The ETR Configuration tab only displays when ETR cards are installed in the server.
Configuration changes made on this window only affect this particular server. They are not
globally applied to the entire CTN.

This tab is used to configure the ETR Attachment Facility (EAF) ports in the server. The ETR
Attachment Facility provides two ports that allow the server to synchronize to the Sysplex
Timer. It is possible to set and display the state for each EAF port and the ETR Network ID for
both EAF ports:

» ETR Network ID: specifies the External Timer Reference network ID of the attached
Sysplex Timers. The network ID is a decimal number of 0 — 31. It indicates the Sysplex
Timer network to which the EAF must be synchronized.

If a network ID is not specified, the server is not configured to be part of an ETR network
or Mixed CTN.

When a server leaves a Mixed CTN and joins an STP-only CTN, the ETR Network ID
value is removed.

» Port 0 State and Port 1 State can be enabled or disabled.
— Enabled: allows the ETR Attachment Facility port to be operational.

Figure 5-5 shows the view from a server in a Mixed CTN that is in ETR timing mode. In
ETR timing mode, the ETR ports are normally enabled.

In a Mixed CTN, successfully enabling Ports 0 and 1 changes the timing mode from
STP to ETR. The server switches from Stratum 2 to Stratum 1.

u%h System (Sysplex) Time ‘
SCZP201
Timing || Metwork ETR ETR STP ; STR ETS ;
Metwark | Configuration || Configuration | Status | Configuration | Status | Caonfiguration ScFpi0l
ETR network ID[34 {in decimal)

[ Port 0 State — Port 7 State —)
| ®Enabled | ®Enabled |
| ODisabled | ODisabled |
| ©Off | OOff |
| OTest | OTest |
| | |
Mote: To perform a Wrap Test, set the port's state to Test'.
Attention: A port can be operational only when a valid ETR network ID is entered and the port's
manual state is 'Enabled'.
Apply | | Reset ETR | | Reset Link Errar Threshald |

Figure 5-5 ETR Configuration tab - Server in ETR timing mode

— Disabled: prevents the ETR Attachment Facility port from being operational. The EAF
port is allowed to enter the semi-operational state, and the control program can read
information being transmitted.

— Off: prevents the ETR attachment facility from using this port.

— Test: used to perform a wrap test (wrap plug must be available)
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For a server that is in STP timing mode, the ETR ports are disabled (Figure 5-6).

Provided that the server has STP connectivity to another server in the Mixed CTN,
disabling ports 0 and 1 changes the timing mode from ETR to STP. The server
switches from Stratum 1 to Stratum 2 or 3.

u%h System (Sysplex) Time ‘

SCIP201
Timing || Metwork ETR ETR STP ; STR ETS ;
Metwark | Configuration || Configuration | Status | Configuration | Status | Caonfiguration ScFpi0l

E

- Port 0 Stafe — Port 1 State —
| OEnabled | OEnabled |
| ®@Disabled | ®Disabled |
| Ooff | oo f
| OTest | OTest

TR network ID[39 {in decimal)

Mote: To perfofm a\iyrap Test', set the port's state to Test'.
Attention: A port can be operational only when a valid ETR network ID is entered and the port's
manual state is 'Enabled'.

Apply | | Reset ETR | | Reset Link Errar Threshald |

Refresh | | Cancel | | Help |

Figure 5-6 ETR Configuration tab - Server in STP timing mode

» The Reset ETR button re-initializes the ETR Attachment Facility (EAF) ports without a
power-on reset of the entire server.
The re-initialization of the ports is only necessary if the EAF has been determined to be in
a solid hard error state after reaching the error threshold. Note that as long as the ports
are fenced, their state can be displayed as semi-operational on the ETR Status tab.
After the problem has been fixed, a reset of the EAF ports is needed to allow them to
become operational again. If the ports do not require re-initialization and the Reset ETR
button is clicked, message ACT37308 displays (Figure 5-7).
‘0 Reset ETR ‘
The ETR attachment facility (EAF) ports were not reset. A reset was
not needed.
ACT37308

Figure 5-7 Message ACT37308 - Reset ETR

» The Reset Link Error Threshold button is used to reset the link error threshold and error

time stamps and collect ETR error data.

The link error threshold and error time stamps are used to prevent posting the same link
error codes within a 24-hour period. However, when ETR link problems are being repaired,
it is important to know whether a problem still exists. Resetting the link error threshold and
error time stamps ensures that the immediate result of a repair action is observed.
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Selecting this button also collects ETR data used to resolve ETR and Sysplex Timer
problems. This data is collected concurrently. After this button is clicked, message
ACT37309 displays (Figure 5-8).

0 Reset Link Error Threshold

The link error threshold was reset successfully.
ACT37309

Figure 5-8 Message ACT37309 - Reset Link Error Threshold success

5.2.4 ETR Status tab

This tab displays the status of the ETR Attachment Facility ports that attach Sysplex Timers to
the server. The ETR Status tab displays the ETR status word, ETR data word 1 of each EAF
port of a Sysplex Timer, and the ETR card status. This tab only displays when the ETR
feature is installed in the server.

This is a display-only tab. Any modifications to the ETR configuration, such as setting the ETR
Network ID and ETR unit IDs, must be done using the Sysplex Timer console.

» ETR Status Word displays the current configuration of the ETR Attachment Facility ports
sent by the Sysplex Timer. The information displayed indicates the state or mode of the
ETR Attachment Facility ports.

— Attachment control register indicates the current value in the ETR attachment control
register.

— Stepping mode identifies which mode is used to synchronize the time of day (TOD)
clock. The stepping mode can be either ETR stepping or local.

— EAF stepping port number indicates the port number for the ETR Attachment Facility
stepping mode. When the EAF is in ETR-stepping mode, the stepping port number
displays. When the EAF is in the local-stepping mode, the stepping port number
displayed is zero.

— Port state (0, 1) indicates whether the EAF port is available to the selected system for
synchronizing its TOD clock with the attached Sysplex Timer.

» ETR Data Word 1 (Port 0, 1) displays data of the ETR Attachment Facility (EAF) ports as
sent by the Sysplex Timer. The information displays link-connection information.

— ETR Network ID (in decimal) identifies the ETR network of the Sysplex Timer to which
the ETR Attachment Facility ports are connected.

— ETRID (in decimal) identifies the Sysplex Timer that sends the ETR-data word.

— ETR port number (in decimal) identifies the port number of the Sysplex Timer output
port that sends the ETR-data word.

» ETR Card Status displays the status of the External Timer Reference card installed in the
server. This field indicates whether the port is able to receive and process optical signals
from its attached Sysplex Timer.

The state of a port describes its ability to communicate with its host system. The status of
a port describes its ability to receive and process signals from its attached Sysplex Timer.

To synchronize the TOD clock of the selected system, a port must be able to communicate
with the system, and it must be able to receive and normally process optical signals from
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its attached Sysplex Timer. A port meets these requirements when its state is operational
and its status is light detected, respectively.

The port statuses are:

— Light detected: indicates that the EAF port is receiving optical signals from the Sysplex
Timer and is processing them normally

— Loss of light: indicates that the EAF port is not receiving an optical signal from the
Sysplex Timer, or it is receiving a signal that is too weak to process

Information displayed varies slightly depending on whether the server is in ETR timing
mode or in STP timing mode.

» Fora serverin ETR timing mode (Figure 5-9):

— ETR Status Word — Stepping Mode is ETR stepping.
— ETR Status Word — Port 0 State and Port 1 State shows Operational.

— The ETR port number in the ETR Data Word sections reflects the Sysplex Timer port to
which the two server ports are cabled.

J%@ System (Sysplex) Time
SCZP201
Timing Network ETR STP STP ETS
Network Configuration Configuration Configuration Status Configuration

A&achment cohfrol register: C8C7

Stepping mode:; ETR stepping
EAF stepping port number: o

Paort 0 state: Operational
Port 1 state: Operational

— ETR Data Word 1 - Port 0

ETR network D (in decimal): 31
ETR ID {in decimal: 1
ETR port number (in decimal): 1

— ETR Data Word 1 - Port

ETR network ID (in dec[mal): 31
ETR ID (in decimal}: a
ETR port number (in decimal): 1

— ETR Card

Port 0 status: Li-ght detected
Port 1 status: Light detected

Refresh || Cancel || Help |

Figure 5-9 ETR Status tab - Server in ETR timing mode
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» For a server in STP timing mode (Figure 5-10):
— ETR Status Word — Stepping Mode is Local.

— ETR Status Word — Port 0 State and Port 1 State shows Semi-operational because
the ETR ports have been disabled.

— The ETR port number in the ETR Data Word section reflects the Sysplex Timer port to
which the two server ports are cabled.

(@@ System (Sysplex) Time

SCZP201

Timing Network STP

ETR 5TP ETS
Network Configuration Configuration Configuration Status Configuration

SCZP101

— ETR Status Word

AEtaéhment control register: 08C4

Stepping mode: Local

EAF stepping port number: 0

Port 0 state: Semi-operational
Port 1 state: Semi-operational

— ETR Data Word 1 - Port 0

ETR network ID (in decimal): 31
ETR ID (in decimal): 0
ETR port number (in decimal): 0

— ETR Data Word 1 - Port 1
ETR network ID (in decimal): 31
ETR ID (in decimal): 1
ETR port number (in decimal): 0

— ETH Card Status
Port 0 status: Light detected
Port 1 status: Light detected

—

Figure 5-10 ETR Status tab - Server in STP timing mode

STP Configuration tab

The STP Configuration tab shows the Coordinated Timing Network ID for the server. In a
Mixed CTN, the tab is used to enter the STP Network ID for the server in order to join a CTN
or to remove the server from a CTN by blanking out the STP network ID. If a server with no
ETR feature installed joins a Mixed CTN, the ETR ID is also specified on this tab.

Configuration changes made on this tab only affect this particular server. They are not applied
to the entire CTN.

When migration from an STP-only CTN to a Mixed CTN has been initiated, the Apply button is
disabled until the process is complete.

» Coordinated Timing Network ID: specifies the ID for the Coordinated Timing Network in
which the server is participating. The form is [STP ID] - [ETR ID].

— If the server is not a member of any timing network, there is no value in the fields.
— If the server is participating in an ETR network, the CTN ID displays -[ETR ID].
— If the server is participating in a Mixed CTN, the CTN ID displays [STP ID] - [ETR ID].

Note: The valid characters for the STPIDare A—Z,a—2z,0-9, -, and _. The STP ID
is case-sensitive.
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To join a Mixed CTN or STP-only CTN, a valid STP ID must be specified. To leave a Mixed
CTN, the STP ID must be removed (nullified). This results in the server participating in an
ETR network, if a valid ETR ID is specified, or no timing network.

When a server has the ETR feature installed, the ETR ID portion displays to assist the
user, but a change is not allowed (Figure 5-11). To change the ETR ID, the ETR
Configuration tab must be used.

When a server does not have the ETR feature installed, an ETR ID can be specified so
that the server can participate in a Mixed CTN. The ID must be the same as the ETR
Network ID of the Sysplex Timer that is the time source for the Mixed CTN, even though
the server is not physically connected to the Sysplex Timer. To leave a Mixed CTN, the
ETR ID must be removed. This results in the server participating in an STP-only CTN (if
the STP ID is specified) or no timing network.

» Save STP Debug Data button: collects data used for STP problem determination. The
data is collected concurrently. The STP debug data file is automatically sent back to the
IBM Service Support System.

(J%D System (Sysplex) Time ‘

SCZP201

Timing Network ETR STP

ETR 5TP ETS
MNetwork Configuration Configuration Status Configuration Status Configuration SCZP101

Coordinated timing network ID [TSOPOK e
Apply | Save STP Debug Data |

Refresh || Cangel || Help |

Figure 5-11 STP Configuration tab

STP Status tab

The STP Status tab is used to view the STP status information for a specific server. The
information includes:

» Timing state: indicates the timing state in which the server is operating. The value can be
unsynchronized, synchronized, or stopped. If it has a value other than synchronized, then
the server is not actively participating in an ETR network or CTN.

» Usable clock source: indicates whether a usable clock source is available in order to
synchronize the server TOD. The value is yes or no.

» Timing mode: indicates whether the TOD clock is attempting to synchronize to a timing
network, and if so what type of network it is. In a Mixed CTN, the values can be ETR
(external time reference), STP (Server Time Protocol), or local if a time source has not yet
been configured.

» Stratum level: indicates the hierarchy of this server within the CTN. The value can be 1, 2,
or 3. A stratum level of 0 indicates that the server has no time source. This line is not
displayed when the server is in ETR timing mode and did not join a Mixed CTN yet.

» Maximum timing stratum level: contains a number indicating how far a server can be from
the Stratum 1 and still be in a synchronized state. The maximum timing stratum level is 3.

» Maximum STP version: specifies a number indicating the maximum level of STP facility
code supported by this server.

» System Information: This table identifies the remote servers that are directly attached to
this server for STP purposes.
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This server's coupling links or time-only links that are initialized to transport STP
messages are listed using the PCHID addresses and are grouped according to the system
that is directly attached to the links. Additionally, the stratum level, active STP version, and
maximum STP version for each directly attached system is shown.

Servers with different maximum STP versions can coexist in the same CTN. When the
local and remote servers do not have the same maximum STP version installed,
communication between the servers uses the lowest version installed. The STP version
used is indicated in the active STP version column.

Connecting the information provided in this table from all servers in the STP-only CTN can
help build a topology diagram of the CTN at that precise moment in time. If a CTN
reconfiguration command has been applied from any other tab in the System (Sysplex)
Time task, it is necessary to first click Refresh to ensure the validity of the information
displayed.

Local Uninitialized STP links: This table identifies all possible coupling links defined in the
Input Output Configuration Data Set (IOCDS) that might be used by this server to
exchange STP messages.

All links in this table are in the uninitialized state. The table shows the STP link identifier
(physical channel ID (PCHID) without any channel path identifier (CHPID) information),
link type, the reason code sent, and the reason code received. The reason code (for
example, offline or link failure) identifies the reason that STP has not initialized the link.
The help function is available to look up any specific reason code.

The STP Status tab is display-only and appears slightly different depending on whether it is
addressing a server that is in ETR timing mode or a server in STP timing mode.

On a server in ETR timing mode, timing mode is ETR (External Time Reference) and Stratum

level is 1 (Figure 5-12).

Timing state:

Maximum timing stratum level: 3

(@@ System (Sysplex) Time
SCZP201
Timing Network ETR ETR STP ETS
Network Configuration Configuration Status Configuration Configuration

Synchronized

Usable clock source: Ye.
Timing made: ETR (External Time Reference)
Stratum level: 1

Maximum STP version: 4
Local STP Remote Directly Attached System System  Stratum Active STP Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence MName Level Version  Version
0118,03D8 002097-IBM-02-00000001DES0  SCZP201 1 4 4
Local STP  |STP Link Reason Code Reason Code
Link Identifisr Type Sent Received
0019 Coupling-peer Offline
001B Coupling-peer Offline
001E Coupling-peer Configuration error
0029 Coupling-peer Offline
002B Coupling-peer Offline
002E Coupling-peer Configuration error
0110 Coupling-peer Offline
0111 Coupling-peer Offline
Cancel | Help

Figure 5-12 STP Status - Server in ETR timing mode
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On a server in STP timing mode, timing mode is STP (Server Time Protocol). The Stratum
level value can be 2 or 3. In the example in Figure 5-13, the Stratum level is 2.

(@@ System (Sysplex) Time
Timing Network ETR ETR sTP ETS SCeP201
Metwork Configuration Configuration Status Configuration Configuration
Timing state: Synchronized
Usable clock source: Ye
Timing mode: STP {Server Time Protocol)

Stratum level: Q >
Maximum timing stratum level: 3
Maximum STP version: 4
Local STP Remote Directly Attached System| System tum|Active STP|Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence Name LBvel |Version Version
0111,0301 002094-IBM-02-00000002991E  SCZP101 1 4 4
Local STP  8TP Link Reason Code Reason Code
Link Identifier Type Sent Received
0014 Coupling-peer Self-coupled server [
0015 Coupling-peer Self-coupled server =
001E Coupling-peer Link failure
Q01F Coupling-peer Cifline
0034 Coupling-peer Self-coupled server
0035 Coupling-peer Self-coupled server
003E Coupling-peer Offline
003F Coupling-peer Cifline [

Figure 5-13 STP Status tab - Server in STP timing mode

5.2.5 ETS configuration

138

With driver 67L on the System z9 and driver 76D or later on the System z10, the System
(Sysplex) Time task is enhanced to support the use of NTP servers as external time sources
in an STP-only CTN. To support both dial out and NTP, the user needs to configure which
method will be used. The configuration of the ETS method will be done through the new ETS
Configuration tab in the System (Sysplex) Time task shown here.

After the migration to an STP-only CTN, the external time source selection specified in the
ETS Configuration window is only used to adjust the central processing complex (CPC) time if
that SE is representing the Current Time Server (CTS). Despite that, the ETS Configuration
window displays for all CPCs that support NTP, regardless the CTN type. That enables the
ETS configuration of every existing CPC in a Mixed CTN before migrating to an STP-only
network.
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A newly installed CPC, which joins this Mixed CTN and becomes a CTS candidate when
migrating to a STP-only configuration in the future, can also be configured at installation time.
It is typical for the CTS to be the Preferred Time Server (PTS). If there is already a configured
Backup Time Server (BTS), it is a very good idea to configure a viable ETS as well. There are
three ETS types available (Figure 5-14):

» Selecting the Use dial out if configured on Hardware Management Console radio
button specifies that the ETS is the dial out mechanism if configured on the HMC
Customize Console Date/Time task.

» Selecting the Use NTP radio button displays the NTP Time Server Information table,
which allows one or two NTP time servers to be configured. Once configured, the Query
button tests the NTP Time Server’s accesses and fills in the Stratum, Source, and
Status fields.

» Selecting the Use NTP with pulse per second (PPS) radio button displays the NTP Time
Server Information table, which allows one or two NTP time servers to be configured.
Once configured, the Query button tests the NTP Time Server’s accesses. The PPS Port,
Stratum, Source, and Status fields will be filled. The PPS Port Status displays below the
NTP Time Server Information table.

See 1.1, “External Time Source” on page 4, for more information.

(J%D System (Sysplex) Time

SCZP201

Timing Network ETR STP ETS

ETR sTP
Network Configuration Configuration Status Configuration Status Configuration

— Note
This CPC cannot automatically become the Current Time Server for an 3TP-only CTN. An ETS
configuration is not required. Changes made to the ETS configuration are saved and are used
only if this CPC is assigned the role of Preferred or Backup Time Server for an STP-only CTH.

— External Time Source (ETS)

GUse dial out if configured on Hardware Management Consos

@Use NTP
Q Use NTP with pulse per second (PPS)

— NTP Time Server Inf:

Select Configured NTP Time Server Stratum Source Status

® |1 92.168.1.46 2 132.163.4.101 Success
() |1 92.1681.48 2 132.163.4.101 Success
Query

Refresh | Cancel | Help|

Figure 5-14 ETS Configuration tab - CTN not configured
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Clicking Apply saves the configuration. The configured ETS can be used to adjust the CST
once the CTN is migrated to STP-only. The message ACT39145 displays (Figure 5-15).

‘o Set ETS Configuration

The External Time Source (ETS) configuration was saved successfully.

Primary Support Element data is mirrored to the Alternate Support Element each day
at 10:00 a.m. To ensure the Alternate Support Element has the same ETS
configuration as the Primary Suppert Element, perform a mirroring operation through
the Alternate Support Element task under Change Management, after you have
completed all ETS configuration changes.

ACT39145

Figure 5-15 Message ACT39145 - Saved ETS configuration

In HMC menus, CPCs that do not support NTP (z990 and z890) do not display the ETS
Configuration tab for the target CPCs. However, these servers can continue to be part of the
STP-only CTN using an NTP server as the ETS.

5.3 Monitoring the Mixed CTN using z/0S commands

The output from various z/OS commands that display time-related information varies
depending on:

» Which server is hosting the z/OS system
» The type of timing network
» The timing mode that the server is using

5.3.1 z/0S commands

In this section, we discuss the z/OS commands for monitoring a Mixed CTN.

DISPLAY ETR
Prior to STP, the DISPLAY ETR (D ETR) command was used to display the synchronization
mode and the status of the ETR ports seen by z/OS.

With STP support, the command itself has not changed and no new options have been
provided. However, the output has been updated to support various STP environments and
displays STP-related information where applicable.
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Mixed CTN on a server in ETR timing mode

When a server has joined a Mixed CTN through the process of defining a CTN ID but is still
directly synchronized to a Sysplex Timer, then the DISPLAY ETR command shows both
Sysplex Timer related information and CTN ID information (Figure 5-16).

D ETR
IEA2821 14.48.26 TIMING STATUS 951
SYNCHRONIZATION MODE = ETR

CPC PORT 0  <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=01 ETR PORT=01
ETR ID=01 ETR ID=00

THIS SERVER IS PART OF TIMING NETWORK ITSOPOK -31

Figure 5-16 z/OS DISPLAY ETR in a Mixed CTN with ETR timing mode

Note that the format is similar to the information returned from a DISPLAY ETR command
issued in a ETR network configuration, except that an extra line is added to the output display
to show the CTN ID.

In a Mixed CTN on a server in ETR timing mode, the DISPLAY ETR command shows that:

» The Synchronization Mode is ETR.
» An extra informational line indicates the CTN ID ([ITSOPOK] - [31] in our example).

Mixed CTN on a server in STP timing mode

It is also possible to have servers in a Mixed CTN that are synchronized using STP
messages, without an active connection to a Sysplex Timer. These servers can be either
Stratum 2 or Stratum 3 servers in STP timing mode.

When a server is in STP timing mode in a Mixed CTN, the CTN ID contains both the STP
ID and ETR Network ID components. Figure 5-17 on page 142 shows a DISPLAY ETR
command example, where:

» Synchronization Mode is STP.

» Stratum Level is 2.

» The CTN ID contains both the STP ID [ITSOPOK] and the ETR Network ID [31].
» The number of usable timing links is 2.

» There is an indication that the server only has a single source of timing signals.
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Although there are two coupling links initialized for STP, they are both connected to a
single server. This indicates a single point of failure in the configuration. The DISPLAY
ETR output in Figure 5-17 matches the information displayed on the STP Status tab in
Figure 5-13 on page 138.

D ETR
IEA3861 14.51.27 TIMING STATUS 888
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK -31
NUMBER OF USABLE TIMING LINKS = 2
THIS SERVER HAS ONLY A SINGLE SOURCE OF TIMING SIGNALS

Figure 5-17 z/OS DISPLAY ETR in a Mixed CTN with ETR timing mode

Note: The number of usable timing links is only displayed for a Stratum 2 or a Stratum 3
server that is hosting the z/OS image. The z/OS image on the Stratum 1 server does not
show the number of usable timing links because the server does not rely on external STP
links. For a Stratum 2 or Stratum 3 server, only STP initialized links to a Stratum 1 or a
Stratum 2 are included in the number of usable timing links.

SETETR PORT=n

The SETETR command can only be used to enable ETR ports that have been previously
disabled by z/OS as a consequence of a hardware error. This command cannot be used
when the server is in STP timing mode. If it is, the z/OS message IEA384I displays:

IEA3841 SETETR COMMAND IS NOT VALID IN STP TIMING MODE

DISPLAY XCF,SYSPLEX, ALL
The DISPLAY XCF,SYSPLEX,ALL command displays the system status, timing mode, and

the last recorded system status monitor time stamp for each system in the sysplex.
Figure 5-18 shows a Mixed CTN where:

» SC74isin STP timing mode, as indicated by TM=STP.
» SC75isin ETR timing mode, as indicated by TM=ETR.

D XCF,SYSPLEX,ALL
IXC3351 14.53.36 DISPLAY XCF 969
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC74 2097 DE50 2C 10/03/2009 14:53:33 ACTIVE TM=STP
SC75 2094 991E 1C 10/03/2009 14:53:36 ACTIVE TM=ETR

Figure 5-18 z/OS DISPLAY XCFSYSPLEX,ALL in a Mixed CTN

DISPLAY CF

The DISPLAY CF command does not directly provide information regarding the CTN type or
timing mode of the server. However, the output displays the CF Request Time Ordering
status. If the CTN is a Mixed CTN or STP-only CTN in a Parallel Sysplex® configuration, the
requirement is that all servers support the Message Time Ordering Facility (MTOF).

! For z/0S 1.13 and later, command syntax is D XCF,SYSPLEX, and the message id is IXC3361
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Note: CF Request Time Ordering is also referred to as the MTOF.

The DISPLAY CF command can be used to verify whether MTOF is required and enabled
(Figure 5-19).

D CF

IXL150I 14.55.46 DISPLAY CF 975

COUPLING FACILITY 002094.IBM.02.00000002991E
PARTITION: 2C CPCID: 00
CONTROL UNIT ID: FFFC

NAMED CF7B

COUPLING FACILITY SPACE UTILIZATION

CFCC RELEASE 15.00, SERVICE LEVEL 02.09

BUILT ON 04/30/2009 AT 14:18:00

COUPLING FACILITY HAS 1 SHARED AND O DEDICATED PROCESSORS
DYNAMIC CF DISPATCHING: ON

CF REQUEST TIME ORDERING: REQUIRED AND ENABLED

Figure 5-19 z/OS DISPLAY CF

STP requires that each coupling facility within a Parallel Sysplex is enabled for CF Request
Time Ordering before migration of any server within the Parallel Sysplex to either a Mixed
CTN or a STP-only CTN. If this is not the case, the coupling facility becomes unusable and all
structures require rebuilding into a CF Request Time Ordering enabled coupling facility.

Figure 5-20 displays the other CF Request Time Ordering messages that could appear in the
output of the DISPLAY CF command.

CF REQUEST TIME ORDERING: NOT-REQUIRED AND ENABLED

CF REQUEST TIME ORDERING: NOT-REQUIRED AND NOT-ENABLED

CF REQUEST TIME ORDERING: REQUIRED AND NOT-ENABLED

CF REQUEST TIME ORDERING: REQUIRED AND WILL NOT BE ENABLED
REASON: FUNCTION NOT INSTALLED ON THIS SYSTEM

REASON: ETR NOT CONNECTED TO COUPLING FACILITY

REASON: REQUEST TIME ORDERING FUNCTION FAILURE

REASON: REQUEST TIME ORDERING NOT INSTALLED ON THIS SYSTEM
REASON: ETR NETID MISMATCH - CF ETR NETID: etr netid
REASON: CTNID MISMATCH - CF CTNID: cfstpid

REASON: CF IS OUT OF SYNCH WITH TIMING NETWORK

Figure 5-20 Possible CF Request Time Ordering messages

5.3.2 Coupling facility commands
In a Parallel Sysplex environment, coupling facilities require time awareness to support CF

Request Time Ordering (MTOF) when in a Mixed CTN or a STP-only CTN. The server TOD is
used for this purpose.
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Coupling facilities also support the concept of time zone offset, which is used only for the
purpose of time stamping messages that are displayed on the console.

Unlike z/OS, there is no Coupling Facility Control Code (CFCC) command available to display
the time. However, all messages that appear on the CF console include a time stamp in local
time format, which is the server TOD with the time-zone offset applied.

Therefore, the current local date and time at the CF console can be indirectly determined
by entering any command (valid or invalid) and reviewing the time stamp in the response.

Because the CF supports a local time format that incorporates the time-zone offset, it
also provides methods to both display the current time-zone offset setting and to change
it if required.

DISPLAY TIMEZONE

Use the CFCC DISPLAY TIMEZONE command to display the current time-zone offset being
used by the coupling facility. This produces a single line indicating how many hours and
minutes the current time zone is east or west of Greenwich mean time (Figure 5-21).

2009276 11:06:47 => DISPLAY TIMEZONE
2009276 11:06:47 CF0271I Timezone is 04:00 West of Greenwich Mean Time.

Figure 5-21 CFCC DISPLAY TIMEZONE command

TIMEZONE

The CFCC supports the TIMEZONE command, allowing the time-zone offset to be changed if
this is a requirement. The syntax is:

TIMEZone {O|hh|hh:mm|:mm} {East|West}

Use this command to adjust the local time displayed in messages on the coupling facility
console for the onset and removal of daylight saving time (Figure 5-22).

2009276 15:17:31 => TIMEZONE 05:00 west
2009276 14:17:31 CF0271I Timezone is 05:00 West of Greenwich Mean Time

Figure 5-22 CFCC TIMEZONE command

Coupling facility implications at daylight saving time changes
When a CF image partition is activated and the server is using Server Time Protocol or a
Sysplex Timer source, the CFCC uses only one of the time offset options:

» The logical partition time offset specified in the image profile User Specified Time Offset
» The TIMEZ offset

The TIMEZ offset overrides the logical partition time offset. We recommend that the TIMEZ
command be used for DST changes, as described in Coupling Facility - TIMEZ Command
during Daylight Saving Time Changes at:

http://w3-03.ibm.com/support/techdocs/atsmastr.nsf/WebIndex/TD103077

5.4 Configuring a Mixed CTN

This section discusses how to configure a Mixed CTN starting from an ETR-only CTN.
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5.4.1 CTN ID initialization

The Sysplex Timer is the time source in a Mixed CTN, so to avoid a single point of failure,
at least two servers or CFs must be in ETR timing mode (Stratum 1). For the same reason,
if Stratum 2 servers or CFs are configured in the Mixed CTN, each must be connected to at
least two Stratum 1 servers or CFs, with at least two coupling links to each Stratum 1
server or CF.

When more than two servers or CFs are configured in a Mixed CTN, additional (STP)
Stratum 1 servers (besides the two recommended) can be individually configured in STP
timing mode. Changing the timing mode for a given server or CF is done by disabling its ETR
ports from the ETR Configuration tab. (The procedure is described in 5.5.2, “Changing a
server to STP timing mode” on page 147.)

Applying the STP Network ID as the first portion of the CTN ID activates a Mixed CTN. The
STP Network ID is entered on the STP Configuration tab (Figure 5-23). The same CTN ID
needs to be entered on every server that will participate in the Mixed CTN.

(@@ System (Sysplex) Time

SCZP201

Timing Network ETR ETR STP STP ETS

Network Configuration Configuration Status Configuration Status Configuration SCZP101

Coordinated timing network IE@TSQPQK

[Appy]  savesTPDebugData |

Refresh | Cancel | Help|

Figure 5-23 System (Sysplex) Time - STP Configuration tab

The CTN ID format is [STP Network ID] - [ETR Network ID]. If the server has the ETR feature
installed, the ETR Network ID already assigned to the ETR network is grayed out and cannot
be changed. Only the STP Network ID portion of the CTN ID is specified. When the
configuration is applied, the Local Coordinated Timing Network ID Change Confirmation
message ACT37361 displays (Figure 5-24).

Local Coordinated Timing Network ID Change
Confirmation

This CPC is joining a Mixed CTM.

Do you want to continue to apply the configuration changes?

ACT37361
ol

Figure 5-24 Message ACT37361 - Local Coordinated Timing Network ID Change Confirmation

When the change is complete, the server is defined in a Mixed CTN, with CTN ID =
[ITSOPOK] - [31].
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The server is now STP configured. The response to the z/OS DISPLAY ETR command,
message IEA282I, now includes the CTN ID (Example 5-1).

Example 5-1 DISPLAY ETR command and response

D ETR
TEA2821 14.39.57 TIMING STATUS 292
SYNCHRONIZATION MODE = ETR

CPC PORT 0  <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=01 ETR PORT=01
ETR ID=01 ETR ID=00

THIS SERVER IS PART OF TIMING NETWORK ITSOPOK -31

5.4.2 Time initialization

In an ETR-only network or a Mixed CTN environment, the Sysplex Timer provides the
timekeeping information. When migrating from an ETR network to a Mixed CTN, the following
timing information is inherited from the Sysplex Timer:

» Date and time
» Leap second offset
» Total time-zone offset (the combination of time-zone offset and DST offset)

If there are specific requirements to provide accurate time relative to an external time
standard for data processing applications, consider using the external time source (ETS)
function. In a Mixed CTN, the ETS function is provided by the Sysplex Timer.

5.5 CTN configuration changes

In this section we discuss CTN configuration changes.

5.5.1 Changing the CTN ID
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In a Mixed CTN, a global CTN ID change cannot be made using the Network Configuration
tab. No global change is possible.

However, a change of the STP ID from the STP Configuration tab is possible for each
individual server.
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If a server already participates in a Mixed CTN and the current STP ID is changed, the server
leaves the current Mixed CTN to join another one or create a new one. Figure 5-25 illustrates
this change. The CTN ID is changed from [ITSOPOK] - [31] to [ITSOnew] - [31].

J% System (Sysplex) Time

SCZP201

Timing Network ETR ETR STP STP ETS
Network Configuration Configuration Status Configuration Status Configuration SCZP101

Coordinated timing network |Eﬂ|TSOnew - l_)
[Apply]  save sTPDebugData |

Refresh || Cancel | Help |

Figure 5-25 STP Configuration tab - Changed STP ID

Important: Cross System Coupling Facility (XCF) tolerates a mismatch of the STP
Network ID between systems for a matter of seconds only. When the timing limit is
reached, those systems with inconsistent CTN IDs are varied out of the sysplex.
Consequently, where multiple servers are involved, this operation is not a good idea, as the
manual actions might exceed the XCF time limit.

Message ACT37364 (Figure 5-26) is issued and requires confirmation.

A Local Coordinated Timing Network ID Change Confirmation

This CPC is switching from one Mixed CTN to another Mixed CTM.

Do you want to continue to apply the configuration changes?

ACT37364
[Fes] e

Figure 5-26 Message ACT37364 - Local Coordinated Timing Network ID Change Confirmation

When the change is complete, message ACT37315 displays and the server is STP
configured with CTN ID = [ITSOnew] - [31].

To leave a Mixed CTN, remove the STP ID in the STP Configuration window. This
results in the server participating in an ETR-only network (if an ETR ID is specified) or
no timing network.

5.5.2 Changing a server to STP timing mode

When a Mixed CTN has been configured, it is possible to change the timing mode of one or
more servers from ETR to STP timing mode.

The server being migrated to STP timing mode must have connectivity to an existing
Stratum 1 or Stratum 2 server for the operation to be successful. Otherwise, the server

transitions to local mode.
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For each server that is to be migrated to STP timing mode:

1. From the STP Status tab, verify that the server has STP connectivity to an acceptable time
source. In the System Information area of the System (Sysplex) Time task of the server,
verify the Local STP Link Identifier to ensure that there is least one PCHID initialized to a
Stratum 1 or Stratum 2 server. An attempt to connect to a Stratum 3 server would fail since
the target server would become a Stratum 4 (not supported in STP).

For example, Figure 5-27 shows that the SCZP201 server has two PCHIDs initialized to
communicate to a Stratum 1 server with system name SCZP101. The SCZP201 server
can be switched to STP timing mode. However, the resulting configuration has a single

point of failure because SCZP201 is connected to only one Stratum 1 server.

(@@ System (Sysplex) Time

SCZP201

Timing Network ETR ETR 5TP ETS
Network Configuration Configuration Status Configuration Configuration
Timing state: Synchronized

Usable clock source: Yes

Timing mode: ETR (External Time Reference)

Stratum level: 1 )

Maximum timing stratum level: 3

Maximum STP version: 4

I

Local STP Remote Directly Attached System System S%tum Active STP Maximum STP

Link Identifier(s) Type-MF G-Plant-Sequence Name Lyel Version Version

0111.0301 002094-IBM-02-00000002991E  SCZP101 1 4 4

Local STP | STP Link Reason Code Reason Code

Link Identifier Type Sent Received

0014 Coupling-peer Self-coupled server o]

0015 Coupling-peer Self-coupled server =

001E Coupling-peer Link failure

001F Coupling-peer Offline

0034 Coupling-peer Self-coupled server

0035 Coupling-peer Self-coupled server

003E Coupling-peer Offline

003F Coupling-peer Offline [+l
Refresh | Gancel Help

Figure 5-27 STP Status tab - Stratum 1
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2. From the ETR Configuration tab of the server, disable the ETR ports by selecting the
Disabled radio buttons for each port and then click Apply (Figure 5-28). The server
recognizes the loss of the Sysplex Timer signals and automatically switches to STP
timing mode. The server synchronizes to an existing Stratum 1 or Stratum 2 server using
STP messages.

Jg@ System (Sysplex) Time

5CZP201
Timing Network ETR 5TP ETS
Network Configuration Configuration Configuration Configuration

SCZP101
ETR network ID [31 | (in decimal)
Paort 0 Siate Part 1 State
O Enabled OEnabled

® Disabled ® Disabled
Ooff Ooff

Attention: A port can be operational anly when a valid ETR network ID is entered and the port's
manual state is 'Enabled".

Apply] ResetETR | Reset Link Errer Threshold |

Refresh | Cancel | Help|

Figure 5-28 ETR Configuration tab - Disable ETR ports

3. Operation completion can be verified on the STP Status tab (Figure 5-29). Click Refresh
to update the configuration information. The Stratum level value of 2 indicates that the
server’'s migration to STP timing mode was successful.

J%» System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR ETR STP ETS
Network Configuration Configuration Status Configuration Configuration

Timing state: Synchronized
Usable clock source: Yes
Timing mode: STP (Server Time Protocol)
Stratum level: 2
Maximum timing stratum level: 3
Maximum STP version: 4
Local STP Remote Directly Attached System| System tum| Active STP|Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence Name Lpvel |Version Version
0111,0301 002094-IBM-02-00000002991E  SCZP101 1 4 4
Local STP | STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0014 Coupling-peer Self-coupled server ]
0015 Coupling-peer Self-coupled server =
001E Coupling-peer Link failure
001F Coupling-peer Offline
0034 Coupling-peer Self-coupled server
0035 Coupling-peer Self-coupled server
003E Coupling-peer Cffline
003F Coupling-peer Offline [

Figure 5-29 STP Status tab - Stratum 2
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The new timing mode and Stratum level are also reflected on the STP information tab in
the CPC Details (SCZP201) (Figure 5-30).

SCZP201 Details - SCZP201 ‘
Instance Acceptable Product Metwork sSTP
Information Status Information Information Information

Ti-mmgls-t'at'e:\ Synchronized

Timing mode: STP (Server Time Protocol)

Timing network [ID]:  Mixed CTN[ITSOPOK - 31]

Stratum level: 2 <

Role of CPC in CTN: Member of the CTN

Apply Change Optiens... cancel | Help |

Figure 5-30 CPC details - STP Information tab

5.6 Time management

When a Mixed CTN configuration is active, the Sysplex Timer provides and manages the
timekeeping information, so time management operations normally performed through the
Sysplex Timer are also valid in a Mixed CTN.

External Time Source

In a Mixed CTN, the existing Sysplex Timer is the time source for the CTN. If an external
time source is attached to the Sysplex Timer, it is configured using the Sysplex Timer
console. Time management functions normally performed through the Sysplex Timer are
still performed on the Sysplex Timer console (and not on the HMC) and are valid also in a
Mixed CTN, but now have an effect on the entire CTN, including servers operating in STP
Timing mode.

5.7 Local time changes

z/OS allows either STCK time, UTC time, or local time to be obtained depending on the
requirements. The difference between UTC time and local time is, under normal
circumstances, the time-zone offset. The time-zone offset can be managed at the z/OS level
by specifying the ETRZONE=NO and STPZONE=NO options in the CLOCKxx PARMLIB
member. The relevant option that applies depends on whether the server is in ETR timing
mode or STP timing mode.

The TIMEZONE parameter in the CLOCKxx member is used to set the time-zone offset at
IPL, and a number of z/OS SET commands can be used to dynamically adjust this offset if
required. Similarly, the coupling facility supports the concept of time-zone offset and allows
dynamic modification of the time-zone offset.
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z/0OS commands

On a z/OS system, the local date and time can be modified dynamically. The ability to do this
depends on what options have been specified in the CLOCKxx member at IPL.

Table 5-1 z/OS time adjustment through command cross-reference

Option Adjust time using z/0S command
Local time UTC time STCK time
ZONE=LT ZONE=UTC STCK
ETRMODE NO, ETRZONE NO Yes Yes @ Yes @
ETRMODE YES, ETRZONE NO Yes No No
ETRMODE YES, ETRZONE YES No No No
STPMODE NO, STPZONE NO Yes Yes @ Yes 2
STPMODE YES, STPZONE NO Yes No No
STPMODE YES, STPZONE YES No P No No

a. If ETRMODE NO and STPMODE YES (the default) is specified z/OS will issue IEA888A to
prompt the operator to set the TOD clock during system initialization. This will occur regardless
of whether OPERATOR PROMPT or NOPROMPT has been specified. IEA888A is issued as
system initialization has detected that STPMODE YES was requested but STP is not available.
The operator is prompted to notify that local Server time is being used and allow the time to be
adjusted if required. IEA888A is issued regardless of whether OPERATOR PROMPT or
NOPROMPT is specified in CLOCKxx. For more information, go to the following website:
http://www-03.1ibm.com/support/techdocs/atsmastr.nsf/WebIndex/FLASH10576

b. If ERTMODE YES and ETRZONE YES, or STPMODE YES and STPZONE YES are specified,
any attempt to change the local time or date produces the z/OS message IEA279I: IEA2791 ALL
CLOCK RELATED SET COMMANDS ARE IGNORED WHEN IN STP MODE. If a serverisin ETR or STP
mode with ETRZONE NO or STPZONE NO, then SET CLOCK commands to change the local
time are allowed.

DISPLAY TIME

The DISPLAY TIME command can be used to display the local time and date and the UTC
time and date (Figure 5-31).

DISPLAY TIME
IEE1361 LOCAL: TIME=15.07.47 DATE=2009.276 UTC: TIME=19.07.47 DATE=2009.276

Figure 5-31 z/OS DISPLAY TIME command

SET DATE

The SET DATE command can be used to change the local date, but only in the circumstances
given in Table 5-1. The syntax is:

SET DATE=yyyy.ddd

This command has the following restrictions:

» yyyyis the year and must be in the range 1900 - 2042. The value specified must consist of
four digits and must be within 70 years of the UTC date, or the SET command is ignored.

» dddis the day and must be in the range 001 - 366 and meet leap (bisect) year restrictions.

The maximum date that can be specified is 2042.260.
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SET CLOCK
The SET CLOCK command is used to change the local time and is also restricted to the
settings given in Table 5-1. The syntax is:

SET CLOCK=hh.mm.ss

This command is used in conjunction with the SET DATE command to set a maximum value
of 23.53.47 on 2042.260. The server's TOD clock is not updated by this command, and
neither is the logical TOD of the logical partition on which this z/OS image is operating. The
change made by this command is effective for the duration of this IPL only.

Also, z/OS does not change the date when the new time implies a change of date, so either
use the DATE parameter or wait for the time to pass midnight if the new time is for tomorrow.

SET RESET

The SET RESET command causes the time-zone offset to be reset to the value that was read
in from the CLOCKxx member during IPL causing the local date and time to be changed
accordingly. The syntax is:

SET RESET

This annuls all previous SET DATE, SET CLOCK, and SET TIMEZONE commands, and
re-establishes the relationship of:

local date and time = UTC date and time + time-zone offset

SET TIMEZONE

The SET TIMEZONE command is new in z/OS V1.7 and may be used to change the
time-zone offset to a separate value from that specified at IPL through the TIMEZONE
parameter in CLOCKXxx. This automatically adjusts the local date and time accordingly. The
syntax is:

SET TIMEZONE={W|E}.hh[.mm]

The time-zone offset direction is west (W) or east (E). West is the default if the offset is not
specified. The value for hh must be between 00 and 15, and the value for mm must be
between 00 and 59.

The daylight saving time changes may be handled manually using the SET CLOCK command
rather than having it done automatically through the Sysplex Timer.

Using this method, there is always a degree of error, as the difference between the local time
and the UTC time will not exactly match the time-zone offset that would have been achieved
by updating the TIMEZONE statement in CLOCKxx and IPLing.

The new z/OS SET TIMEZONE command overcomes this problem by applying the correct
offset value in the CVTLDTO field, causing an exact time-zone offset to be applied.
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Operations in an STP-only CTN

An STP-only CTN contains a collection of servers configured in STP timing mode. An
STP-only CTN can only be configured with STP-enabled servers. None of the servers in an
STP-only CTN can be in External Timer Reference (ETR) timing mode. The Sysplex Timer
does not provide stepping signals to any server in the CTN.

This chapter discusses the operations required to manage time and the CTN in an STP-only
CTN. The operations are discussed both from a hardware (Hardware Management Console,
or HMC) and software (z/OS) standpoint. This chapter discusses the following topics:

» Minimum requirements

» Monitoring an STP-only CTN using the HMC

» Monitoring an STP-only CTN using z/OS commands
» Configuring an STP-only CTN

» CTN configuration changes

» Time management

» Local time changes
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6.1 Minimum requirements

An STP-only CTN is a timing network in which all servers are configured to be in STP timing
mode. At a minimum, before an STP-only CTN configuration can become active and servers
can exchange timekeeping messages, the following conditions need to be met:

» There must be at least one STP-enabled server to configure an STP-only CTN.

» The STP-enabled servers must be configured with the same CTN ID, with the format
STP network ID - ETR Network ID. The STP network ID can be from one to eight
characters in length.

Valid characters are upper case letters A — Z, lower case letters a — z, numerals 0 — 9,
dash (-), and underscore (_). The STP network ID is case sensitive.

In an STP-only CTN, the ETR Network ID must not be specified. After the CTN ID is
assigned, the servers are STP configured.

» If the STP-only CTN is not the result of a migration from the Mixed CTN, time has to be
initialized.
If the STP-only CTN is the result of a migration from a Mixed CTN, time information is
inherited from the Sysplex Timer.

» The Preferred Time Server and the Current Time Server must be assigned. The server
assigned the role of Current Time Server becomes the active Stratum 1. In most cases,
the Preferred Time Server is also the Current Time Server.

» An optional Backup Time Server can be assigned. If three or more servers or CFs
are configured in the CTN and a Backup Time Server is assigned, an Arbiter can also
be assigned.

Assigning a PTS and BTS requires coupling connectivity between the PTS and the BTS.
Assigning a PTS, BTS, and Arbiter requires coupling link connectivity between each server.
Any attempt to assign a BTS or Arbiter role to a server that does not have the required
coupling link connectivity fails unless the Force configuration option is used. Use of this option
is discussed in detail in 6.5.4, “Changing the server roles” on page 200.

The servers that are planned to be synchronized to either the preferred or the Backup Time
Servers need coupling link connectivity (ISC-3 Peer, ICB-4, or InfiniBand) to the servers to
which they are planned to be synchronized. All servers in an STP-only CTN are in STP timing
mode.

6.2 Monitoring an STP-only CTN using the HMC
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In an STP-only CTN, the HMC provides the user interface for all time-related functions, such
as time initialization and time adjustment. This is different from the operations in an ETR
network, where these tasks are performed at the Sysplex Timer console. Figure 6-1 on

page 155 shows the System (Sysplex) Time console for IBM System zEC12, z166, and z114.

Server Time Protocol Implementation Guide



Metwark
Configuration

STR )
Configuration

STP
Status

ETS ;
Configuration

Timing
Network

u%h System (Sysplex) Time z10 ‘
SCZP401
Timing Network ETR ETR STP STP ETS
Network | Configuration | Configuration | Status | Configuration | Status | Caonfiguration SCFpa0l
Coorcinated Senver Time | ‘ R l
Tln]s AEME Tk A
Da u%h System (Sysplex) Time 2196 ‘
Tirr]
Cu SCZP401

SCZP301

Coordinated Server Time

Time: 22551 PM

Date: Q272

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

] SCZP201

Time: 22559 P

_'?_E u%h System (Sysplex) Time zEC12 ‘

[l

Cl SCZP401
Timing Metwark STP STP ETS
Network | Configuration | Configuration | Status | Canfiguration SCFpa0l
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Figure 6-1 System (Sysplex) Time tabs

The number of tabs displayed on the HMC task System (Sysplex) Time along the top varies,
depending on the type of server and the features are installed on it, as shown in Table 6-1.

Multiple CPCs can be selected (this requires Multiple object selection to be enabled for the
user ID being used), which displays them as tabs on the right side of the window.

Table 6-1 Tabs displayed on the server

Server? Timing | Network | ETR ETR STP STP ETS
network | config config | status | config | status | config

zEC12 (STP only) v v v v v

2196 (STP only) v v v v v

z10° w/ETR and STP feature v v 4 4 v v v

z9 w/ETR and STP feature v v v v v v v

z9 w/STP feature only v 4 v v v

2990/z890° W/ETR and STP v v v v v v

features

2990/890° w/STP feature only 4 v v v

All Servers w/ETR feature only v v

a. z9 and earlier generation servers are not supported in the same CTN with the zEC12 server.

b. z10 includes the ETR feature, by default.

€. 2990/z890 servers are not supported in the same CTN with the z196/z114 or newer servers.

In an STP-only CTN, additional buttons are available on the System (Sysplex) Time tabs for
the management of time, leap seconds, and time zones. These buttons are available on every
server in the STP-only CTN, but are only enabled on the Current Time Server to ensure that
all time and offset adjustments are done at the CTN time source. Adjustments made on the
CTS are distributed throughout the CTN. In an STP-only CTN, the ETS Configuration tab on
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the CTS allows you to adjust the Coordinated Server Time (CST) using one of the NTP time
servers as a source.

Important: When two or more servers are selected in the System (Sysplex) Time
task, it is necessary to click Refresh to update the configuration information for a//
displayed servers.

6.2.1 Timing Network tab

156

Use this tab to view the CTN settings. This tab displays overall timing information for the CTN,
including the current date and time, local time offsets, and general timing network information.

The window appears slightly different depending on whether it is viewed from the CTS or
another server in the CTN, and on whether the server has NTP client support (with or without

PPS). The ETS Configuration tab only displays when NTP client support is available on the
target server.

Figure 6-2 shows the view from the Current Time Server in a CTN with two servers:

» The Adjust Time, Adjust Leap Seconds, and Adjust Time buttons are enabled. Time
adjustments are only permitted from the Current Time Server. These buttons are only
enabled on the server that is the Current Time Server.

The Adjustment Steering button is enabled after the first adjustment is made and remains
enabled (Figure 6-2).

(@D System (Sysplex) Time for SCZP301

Timing Network STP . STP ETS _
Network | Configuration | Configuration | Status | Configuration

r Coordinated Server Time
Time: 8:58:34 AM
Date: 9/16/12

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

- Offsets

Leap second: 25

Time zone offset from UTC: -5:00

Daylight saving time (hours : minutes):1 : 00
— Ir.\,'efll'l_.cl.-K

Timing network type: STP-only CTN

Coordinated timing network (CTN) ID:ITSOPOK -
@TN time source: NTP )

NTP stratum level: 2

Adjustment Steering... | Adjust Time... | | Adjust Leap Seconds... | ~Adjust Time Zone...

Refresh | | Cancel | | Help |

Figure 6-2 Timing Network tab from Current Time Server

Information about leap seconds, time zone, and daylight saving time displays in the
Offsets section of the window. See 6.6.2, “Time adjustment” on page 217, for time and
offsets adjustments.

» CTN time source (see Figure 6-2) identifies where the clock source is according to the

STP facility.
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When the server is in an STP-only CTN, the possible values are:

— Time set manually on console

— Dial-out time source through the Hardware Management Console’

— NTP

— NTP with pulse per second

— Previous adjustment interrupted due to a network configuration change
— Time inherited from a previous connection to a Sysplex Timer

— Migration from an STP-only CTN to a Mixed CTN is in progress

— Migration from an STP-only to a Mixed CTN failed to complete

When the CTN time source is either NTP or NTP with pulse per second (PPS), and if the
Current Time Server cannot obtain the NTP information from its configured NTP time servers,
then the NTP information from the Backup Time Server is used (or from the Preferred Time
Server, if the Backup Time Server is the Current Time Server). If this happens, the CTN time
source also identifies the source server. This is described in detail in the Server Time Protocol
Recovery Guide, SG24-7380.

When the CTN time source indicates NTP, the Network section of the window may also
display additional information:

» When a time adjustment is active and the target server has NTP client support, the
Network section shows the NTP stratum level.

— If the NTP stratum level is 1, the NTP source ID displays.
— If the NTP stratum level is greater than 1, the NTP source ID is not shown.

The Adjustment Steering button is enabled after the first adjustment is made.

» When the time source is NTP but the target server does not have NTP client support (for
example, z990 or z890), the NTP stratum level and NTP source ID are not displayed,
regardless of whether a time adjustment is active.

The Adjustment Steering button is enabled after the first adjustment is made and can be
used to display detailed information about the last adjustment.

When the CTN time source is NTP but no time adjustment is active, then the NTP stratum
level and NTP source ID are not displayed.

When the Adjustment Steering button is enabled, information about the last time adjustment
can be displayed (Figure 6-3).

(@D Adjustment Steering Information - SCZP301
Status: Steering completed
Amount (seconds): 0.000327
Start time (UTC): 9/18/12 1:12:38 AM
Estimated finish time (UTC):9/18/12 1:16:02 AM
CTN time source: NTP
:NTP stratum level: 2
Ok Help

Figure 6-3 NTP Adjustment Steering Information

When the Adjustment Steering results are the result of HMC dial-up or from a manual
adjustment, the NTP stratum level and the NTP source ID are not displayed.

' Dial out not available for HMC version 2.12.0 and later.
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6.2.2 Network Configuration tab

This tab shows the current STP-only CTN configuration. Changes made on this tab affect all
servers that are members of the STP-only CTN. This is commonly called a global change in
the CTN versus a local change in the CTN.

This window appears slightly different depending on whether it is viewed from the Current
Time Server or another server in the CTN. Figure 6-4 shows the view from the Current Time
Server. The Deconfigure button is enabled.

(@D System (Sysplex) Time for SCZP301

Timing Network STP . STP ETS .
Network | Configuration | Configuration | Status = Configuration

r Current Network Configuration
Configured at (UTC): 9/16/12 7:12:36 PM
Preferred time server (CPC) |SCZP3[]‘| (STP ID: ITSOPOK) j

Backup time server (CPC) [SCZP401 (STP ID: ITSOPOK) |

Arbiter SCZP201 (STP ID: ITSOPOK) | |

Only allow the server(s) specified above to be in the CTN

[CIForce configuration
Current Time Server (GPC)
@ Preferred time server (CPC)
> Backup time server (CPC)

Coordinated timing network |D||T30p0|(
Apply | | Initialize Time... || Deconfigure | ~————

Refresh | | Cancel | | Help |

Figure 6-4 Network Configuration tab from Current Time Server

Figure 6-5 shows the view from a server that is not a CTS. The Deconfigure button is
disabled.

Important: Deconfiguring the CTN is only permitted from the current time server (CTS).
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(@D System (Sysplex) Time for SCZP401

Timing Network STP . STP ETS _
Network | Configuration | Configuration | Status | Configuration

- Current Network Configuration

@onfig ured at (UTC): 9/16/12 7:12:36 F’M)

Preferred time server (CPC) ISCZP301 (STP ID: ITSOPOK) j
Backup time server (CPC) [SCZP401 (STP ID: ITSOPOK) ™!
Arbiter SCZP201 (STP D ITSOPOK) !
Only allow the server(s) specified above to be in the CTN
[CForce configuration
Current Time Server (CPC)

@ Preferred time server (CPC)
- Backup time server (CPC)

Coordinated timing network |D|ITSOPOK
Apply| Initialize Time | Deconfigure | -—

Reiresh | | Cancel | | Help |

Figure 6-5 Network Configuration tab - View from Backup Time Server

Note the following points:
» Configured at (UTC) displays the UTC time when this configuration was applied.

» Current Time Server specifies whether the Preferred Time Server or the Backup Time
Server is, or will become, the Current Time Server. The Current Time Server identifies the
server that is the Stratum 1 for the STP-only CTN.

» In the Current Network Configuration section, the Preferred Time Server, Backup Time
Server, and Arbiter fields each display a drop-down list of selectable servers.

— Preferred Time Server identifies the server (CPC) that is the current Preferred Time
Server or that will become the Preferred Time Server for the CTN. If a Preferred Time
Server is not defined, Not configured displays in this field.

To reassign the role, select another server from the list by using the down arrow next to
the field and making a selection.

— Backup Time Server identifies the server (CPC) that is the current Backup Time
Server or that will become the Backup Time Server for the CTN. If a Backup Time
Server is not defined, Not configured displays in this field.

To reassign the role, select another server from the list by using the down arrow next to
the field and make a selection.

— Arbiter identifies the server (CPC) that is the current Arbiter or the new Arbiter for the
CTN. If an Arbiter is not defined, Not configured displays in this field.

To reassign the role, select another server from the list by using the down arrow next to
the field and make a selection.

Which servers display in the drop-down list depends on information drawn from the HMC
and the STP facility. Under normal circumstances, when LAN connectivity exists between
the HMC and the servers, and STP connectivity exists between all of the servers (CPCs),
the list looks the same for all servers participating in the same CTN. All STP-capable
servers connected to the HMC are listed.

In a normal situation, when the HMC has connectivity to the server, the STP ID
information (STP ID: xxxxx) is shown if there is an initialized STP link to the target server
and the server participates to the same CTN. If the HMC has lost connectivity to a server
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in the CTN, the server entry displays information based on the CPC descriptor node ID.
For example, consider the configuration shown in Figure 6-6.

CTNID = [ITSOPOK] - [ ] ‘i

CEC 1

PTS Not configured
CEC1 (STP ID:ITSOPOK)
—— CEC2(STP ID:ITSOPOK)

CEC3
CEC 2 Not configured

CEC4
z/OS B BTS CEC1 (STP ID:ITSOPOK)
—— CEC2 (STP ID:ITSOPOK)
CEC3 (STP ID:ITSOPOK)

S1

S2

Not configured

CEC1

83 —— CEC2(STP ID:ITSOPOK)
CECS3 (STP ID:ITSOPOK)
CEC4

Figure 6-6 Network configuration - Role assignment drop-down list

The HMC has connectivity to the CEC1, CEC2, CECS3, and CEC4 servers. All servers are
connected to the HMC and are STP-capable. The captions indicate the drop-down lists
displayed in the Network Configuration window when assigning roles.

CEC4 is STP-capable but is either not STP configured or configured in another CTN. For
this reason the STP ID portion for CEC4 is not shown.

The CEC1, CEC2, and CECS3 servers are part of CTN [ITSOPOK]. However, the (STP ID:
ITSOPOK) visibility varies per server:

— On CECI1, the (STP ID: ITSOPOK) part is only shown for CEC2 because there is no
STP-initialized link between CEC1 and CECS3.

— On CEC2, the (STP ID: ITSOPOK) part displays for CEC1 and CEC3 because both
conditions are satisfied:

e CEC2 has initialized STP links to both CEC1 and CECS3.
e The STP ID on CEC1 and CEC3 is the same as the one on CEC2.

— On CECS3, the (STP ID: ITSOPOK) is only shown for itself and CEC2 because there is
no STP initialized link between CEC3 and CEC1.

Additional information about the status of the links between servers is also available from
the STP Status tab for each server.
Figure 6-7 on page 162 shows the Network Configuration window following a Mixed CTN to
STP-only migration. The following information and actions are available:

» “Only allow the servers specified above to be members of the CTN” limits a CTN to a
single-server or dual-server configuration. This option is used to save the CTN
configuration across a power-on reset or power off/on for the servers specified.
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» Force configuration specifies whether connectivity between the Current Time Server
and other servers with a defined role will be verified when a change in configuration
is requested.

— When Force configuration is checked, the configuration change is applied without
verification. The change is accepted even if connections between the Current Time
Server and other specified server roles are not online or do not exist.

— When Force configuration is not selected, various verifications are done prior to
allowing the configuration to be set. For example, connections between the Preferred
Time Server, Backup Time Server (if present), and Arbiter (if present) are verified. If the
connections are not online, the configuration request fails.

Important: The Force configuration option must be specified when configuring a new
STP-only CTN for the first time to bypass connectivity verification, because a Current
Time Server does not yet exist. This is not applicable to a migration scenario from
Mixed CTN to STP-only.

» Coordinated Timing Network ID specifies the ID for the Coordinated Timing Network in
which the server is participating. The form is [STP ID] - [ETR ID].

— If the server is not a member of any timing network, there are no values in the fields.

— When the server is participating in an STP-only CTN, the field shows [STP ID]. The
valid characters forthe STPIDare A—-Z,a-2,0-9, -, and _.

Important: STP ID is case sensitive. You might end up with separate Coordinated
Timing Networks, that is, one with lower case and one with upper case characters.

— Changes made to the Coordinated Timing Network ID are applied to the entire CTN. If
a valid STP ID exists, changing the ID results in all servers in the STP-only CTN
becoming members of a different CTN.

To migrate an STP-only CTN to a Mixed CTN, you have to supply the ETR Network ID
then click Apply to initiate the migration process. Several confirmation messages are
issued before the migration process begins.

» Cancel Migration to Mixed CTN is used to cancel a migration from an STP-only to a Mixed
CTN process after a successful migration initiation. If the migration is cancelled, the
Current Time Server defined for the STP-only CTN continues to provide the time
information to all members of the STP-only CTN.

This button is only enabled when a migration to a Mixed CTN has been initiated; that
is, an ETR Network ID number has been entered in the CTN ID field on the Network
Configuration window, Apply has been clicked, and confirmation messages have
been accepted.

The migration process cannot be cancelled if an error occurred, if the procedure is close to
completion, or if it has completed.

Until the migration is complete, the Apply, Initialize Time, and Deconfigure buttons are
disabled. An information message displays (Figure 6-7).

The Initialize Time task is described in 6.4.4, “Time initialization” on page 181.
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J%@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR ETR

5TP 5TP
Network Configuration Configuration Status Configuration Status

ETS
Configuration
— Current Network Coni tion
Configured at (UTC): 10/3/09 9:27:42 PM
Preferred time server (CPC) SCZP201 (STP ID: ITSOPOK) j
Backup time server (CPC)  |5czp101 (STP ID: TSOPOK) |+

Arbiter Not configured ﬂ

I Only allow the server(s) specified above to be inthe CTN

[ Force configuration
Current Time Server (CPC)
@ Preferred time server (CPC)
O Backup time server (CPC)

Coordinated timing network ID [TSOPOK ]

| | I Cancel Migration to Mixed CTN |

Note: The migration procedure from an STP-only CTN to a Mixed CTN is in progress. Some task buttons have been
disabled because updates to the CTN are not allowed until this procedure completes.

Refrash Gancel Help
Figure 6-7 Network Configuration tab after migration from STP-only to Mixed CTN

» Deconfigure is used to deconfigure the Preferred Time Server, Backup Time Server, and
Arbiter. This action is disruptive to all z/OS images that need time synchronization.
Consider this action only if the Current Time Server must no longer provide time
information to the entire STP-only CTN.

Deconfigure is only available from the Current Time Server.

Attention: Deconfiguring the CTN results in the loss of the clock source for all servers
in the CTN. This action is disruptive to all z/OS images, running in a sysplex or
non-sysplex, when running with STPMODE YES.

Only use Deconfigure to shut down the entire CTN.

6.2.3 ETR Configuration tab

The ETR Configuration tab, even though available from the System (Sysplex) Time task if the

ETR feature is installed, is not used in an STP-only CTN. The ETR Network ID is blank and
the ETR Ports are disabled (Figure 6-8).

A configuration change made in this window removes the server from the STP-only CTN. The
change only affects this particular server. The configuration request is rejected if the action is
attempted on the Current Time Server.
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J%@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR STP

ETR STP ETS
Network Configuration Configuration Status Configuration Status Configuration

ETR network ID {in decimal)

Bori 0 Staie Cort 1 State

O-En.at-h\ed- O-Egaﬁlefi
@ Disabled @ Disabled
OCff OOt

Attention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled'.

Apply | ResetETR | Reset Link Error Threshold

Refresh Cancel || Help
Figure 6-8 ETR Configuration tab - Server in STP timing mode

6.2.4 ETR Status tab

The ETR status tab, even though available from the System (Sysplex) Time task if the ETR
feature is installed, is seldom used in an STP-only CTN. This tab is for display only
(Figure 6-9).

(J% System (Sysplex) Time

SCZP201

SCZP101

Timing Network STP

ETR STP ETS
Network Configuration Configuration Configuration Status Configuration

— ETR Status Word

A&aéﬁmeni co-ht.rol register. 08C4

Stepping mode: Local

EAF stepping port number: 0

Port 0 state: Semi-operational
Port 1 state: Semi-operational

— ETR Data Word 1 - Pori 0

ETR network ID (in decimal): 31
ETR ID {in decimal): o]
ETR port number (in decimal): 0

ETR Data Word 1 - Port 1

ETR network ID (in decimal): 31
ETR ID (in decimal): 1

ETR port number (in decimal). 0

Light detected
Port 1 status: Light detected

Refresh | Cancel || Help
Figure 6-9 ETR Status tab - Server in STP timing mode

In an STP-only CTN, the ETR Status Word Stepping Mode is Local. This window is only
useful for displaying the configuration and status of the Sysplex Timer connections when a
migration from an STP-only CTN to a Mixed CTN is planned. Even though the ports are
disabled, the ETR links are monitored and z/OS message IEA393I is posted when a failure
occurs. This allows a failing link to be repaired before migrating to a Mixed CTN.

In an STP-only CTN, the state of the ports is semi-operational because the ports were
automatically disabled. The port status is light detected, indicating that the Sysplex Timer
links are still connected and the Sysplex Timers ports are online.

If the server has the PTS or BTS role and the external time source is configured to use NTP
with pulse per second, Port 0 state and Port 1 state show that the PPS ports on the ETR card

Chapter 6. Operations in an STP-only CTN 163



are being used. The ETR Data Word and ETR Card Status sections are not applicable when
using PPS (Figure 6-10).

u%b System (Sysplex) Time for TC8M
Timing Network ETR STP STP ETS
MNetwork Configuration Configuration Configuration Status Configuration

— ETR Status Word

A&achment control register: 08C4

Stepping mode: Local

EAF stepping port number: 0

Port 0 state: PPS attachment
Port 1 state: PPS attachment

—ETR Data Word 1.~ Port 0

This information is not applicable when using PPS.

— ETR Data Word 1 - Port 1

This information is not applicable when using PPS.

— A Gar

Port 0 status: th applicable when using PPS
Port 1 status: Not applicable when using PPS

[[Refresh ]| cancel || Help |
Figure 6-10 ETR Status tab - Server configured with NTP and PPS

6.2.5 STP Configuration tab

The STP Configuration tab (Figure 6-11) is used to enter the STP ID for the server to join a
CTN, or to remove the server from a CTN by blanking out the STP ID.

» Coordinated Timing Network ID: specifies the ID for the Coordinated Timing Network in
which the server is participating.

The form is [STP ID] - [ETR ID]. When the server is participating in an STP-only CTN, the
CTN ID displays [STP ID].

Note: The valid characters for the STPIDare A—-Z,a—z,0-9, -, and _. The STP ID
is case sensitive.

(@D System (Sysplex) Time for SCZP301

Timing Network sTP STP ETS _
Network = Configuration | Configuration | Status | Configuration

Note:

The STP ID portion of the CTN 1D is case sensitive. If the CTN

1D is to be changed, make sure that the ID exactly matcheas the
CTN to be joined.

Coordinated timing network |D||T30p0|(

Apply | | Save STP Debug Data |

Refresh | | Cancel | | Help |

Figure 6-11 STP Configuration tab

To join an STP-only CTN, a valid STP ID must be specified. To leave an STP-only CTN,
the STP ID must be removed (nullified).
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A configuration change made on this tab affects only this particular server. It is not globally

applied to an entire timing network. The configuration request is rejected if the action is
attempted on the Current Time Server.

» Save STP Debug Data: collects data used for STP problem determination. The data is
collected concurrently. The STP debug data file is automatically sent back to the IBM
Service Support System. Only use this button upon request from the IBM Support Center.

A configuration change made on this tab affects only this particular server. It is not globally

applied to an entire timing network.

6.2.6 STP Status tab

The STP Status tab (Figure 6-12) is used to view the STP status information for a specific
server. The information includes:

» Timing state: Indicates the timing state the server is operating in. The status is
Unsynchronized, Synchronized, or Stopped. If it has a value of anything other than
Synchronized, the server is not actively participating in a CTN.

» Usable clock source: Indicates whether a usable clock source is available to synchronize
the server TOD. Possible values are yes or no.

‘ (@0 System (Sysplex) Time for SCZP301
Timing Network STP STP ETS
Network | Configuration | Configuration || Status | Configuration
Timing state Synchronized
Usable clock source Yes
Timing mode- STP (Server Time Protocol)
Stratum level: 1
Maximum timing stratum level:3
Maximum STP version 4
Local STP Remote Directly Attached System |System  Stratum Active STP | Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence Name Level |Version Version
0119,0219,[(0702,0722,0723)] 002097-I1BM-02-00000001DES0 SCZP201 2 4 4
g?;ggﬂ?m;0720;0724‘0?31, 002827-1BM-02-00000000B8D7  SCZP401 2 4 4
r Local Uninitialized STP Links
Local STP | 5TP Link Reason Code Reason Code
Link Identifier Type Sent Received
0110 Coupling-peer Link failure o
0111 Coupling-peer Offline :
0118 Coupling-peer Offline
0190 Coupling-peer Offline
0191 Coupling-peer Offline
0198 Coupling-peer Link failure
0199 Coupling-peer Offline
0210 Coupling-peer Link failure |

Refresh | | cancel | | Help |

Figure 6-12 STP Status tab: displayed from Stratum 1 server

» Timing mode: Indicates whether the TOD clock is attempting to synchronize to a timing
network and if so, what type of network it is. When the server is participating in an
STP-only CTN, the value should be Server Time Protocol (STP).

» Stratum level: Indicates the hierarchy of this server within the CTN. The value can be 1, 2,

or 3. A stratum level of 0 indicates that the server has no time source.

» Maximum timing stratum level: Contains a number indicating how far a server can be from
the Stratum 1 and still be in a synchronized state. The maximum timing stratum level is 3.
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» Maximum STP version: Specifies a number indicating the maximum level of STP facility

code supported by this server.

System Information: This table identifies the remote servers that are directly attached to
this server for STP purposes.

This server's coupling links that are initialized to transport STP messages are listed using
the PCHID addresses, and are grouped according to the system that is directly attached to
the links. Additionally, the stratum level, active STP version, and maximum STP version for
each directly attached system are shown.

Servers with different maximum STP versions can coexist in the same CTN. When the
local and remote servers do not have the same maximum STP version installed,
communication between the servers uses the lowest version installed, which is indicated
in the active STP version column.

Using the information provided in this table, across all servers in the STP-only CTN, can
help build a topology diagram of the CTN at that precise moment in time. If a CTN
reconfiguration command has been applied from any other tab in the System (Sysplex)
Time task, it is necessary to first click Refresh to ensure the validity of the information
displayed.

Local Uninitialized STP links: This table identifies all the possible coupling links defined in
the IOCDS that may be used by this server to exchange STP messages.

This table identifies this server's coupling links that may not be used to exchange STP
messages with other servers. All links in this table are in an uninitialized state. The table
shows the STP link identifier (PCHID, but without any CHPID information), link type,
Reason Code Sent, and Reason Code Received.

The Uninitialized Reason Code (for example, Offline or Link Failure) identifies the reason
that STP has not initialized the link. The Help function is available to look up any specific
reason code.

On a server in STP timing mode, timing mode is STP (Server Time Protocol). Stratum
level values can be 1, 2, or 3. The example shown in Figure 6-12 on page 165 provides
information for the Current Time Server, which is Stratum 1. Examples in this section show
STP status tabs with maintenance for Maximum STP Version 4.

Figure 6-13 shows the view from a Stratum 2 server.
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‘ J% System (Sysplex) Time for SCZP401

Timing Network STP STP ETS
Network || Configuration | Configuration | Status | Configuration
Timing state Synchronized

Usable clock source Yes

Timing mode: STP (Server Time Protocol)
Stratum level: 2

Maximum timing stratum level:3

Maximum STP version: 4

r Sysiem information

Local STP Remote Directly Attached System System  Stratum Active STP Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence Name Level Version Version
[(0704,0725)1,[(0708,0726)] 002097-1BM-02-00000001DES0  SCZP201 2 4 4

[(070E,0710,072B),
{070F 0711 079C)] 002517-1BM-02-0000000B3BD5  SCZP301 1 4 4

r Local Uninitialized STP Links
Local STP STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0700 Coupling over InfiniBand Offline -
0701 Coupling over InfiniBand Offline
0702 Coupling over InfiniBand Offline
0703 Coupling over InfiniBand Offline
0705 Coupling over InfiniBand Offline
0706 Coupling over InfiniBand Offline
0707 Coupling over InfiniBand Offline
0709 Coupling over InfiniBand Offline i

m

Refresh ‘ Cancel | Help |

Figure 6-13 STP Status tab - Displayed from a Stratum 2 server

6.2.7 ETS Configuration tab

Configuration of the ETS method is performed through the ETS Configuration tab in the
System (Sysplex) Time task on the HMC, and it is shown in Figure 6-14 on page 168.

After a migration to an STP-only CTN, the time source selection specified on the ETS
Configuration tab is only used to adjust the Coordinated Server Time (CST) through the CTS
(Current Time Server) CPC.

However, the ETS Configuration window displays for all CPCs that support NTP, regardless of
the type of CTN. This enables the ETS configuration of every existing CPC before its
migration to an STP-only CTN.

A newly installed CPC, which will join this CTN and will be a candidate to become the CTS
when migrating to a STP-only CTN in the future, can also be configured at installation time. It
is typical for the CTS to be the PTS. If there is a configured BTS, configure it with a viable
ETS as well. If the PTS cannot access the NTP server or the PPS signal from the NTP server
(which is the ETS for this server), the BTS, if configured to a separate NTP server, might be
able to calculate the adjustment required and propagate it to the PTS. The PTS, in turn,
performs the necessary time adjustment.
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You have the following options:

» Selecting None means that this server will not be able to steer the CTN in case this CPC
becomes the CTS.

» Selecting the Use NTP radio button displays the NTP Time Server Information table. See
1.2, “Configuring an NTP server” on page 5 for more information about this topic.

When an NTP server is configured, clicking Query tests the NTP Time Server’s access
and fills the Stratum, Source, and Status fields. In addition, a Select column displays
where the user can chose a preferred NTP server (Figure 6-14 on page 168).

(@D System (Sysplex) Time for SCZP301
Timing Network STP STP ETS

Network | Configuration | Configuration | Status | Configuration

r 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.

r External Time Source (ETS)

© None
@ Use NTP
© Use NTP with pulse per second (PPS)
r NTP Time Server information
Select| Configured | NTP Time Server Stratum | Source Status
@ |9_12.6.46 2 64 113325  Success
|9_12.6.48 3 66.228.35.252 Success

Apply | | Query | | NTP Thresholds... |

Refresh | | Cancel | | Help |

Figure 6-14 NTP Time Server Information table

» Selecting Use NTP with pulse per second (PPS) displays the NTP Time Server
Information table. In addition, the PPS Port column displays, showing which NTP server
corresponds to which PPS port. A PPS Port Status section displays to indicate the status
of the PPS ports (Figure 6-15).

The possible port status messages are:

— Not configured

— No PPS signal

— Acquiring consistent NTP information
— Configuration error

— Adjusting for PPS signal

— Capable of tracking to PPS signal

— Tracking to PPS signal
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(@p System (Sysplex) Time for SCZP301

Timing Network STP STP ETS
Network | 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.

r External Time Source (ETS)
© None

©Use NTP

@ Use NTP with pulse per second (PPS)

~ NTP Time Server Information

Select| Configured o NTP Time Server Stratum | Source Status

Port
@ 0 |9.56.192.89 1 GPS | Success
1 |9_56.192.87 1 GPS  Success

r PPS Port Status

Port 0: Tracking to PPS signal >

Port 1: Capable of tracking to PPS signal

Apply | | Query | | NTP Threshoids... |

Refresh | | Cancel | Help |

Figure 6-15 NTP Time Server and PPS information

See 1.3, “Configuring an NTP server with pulse per second option” on page 27. The PPS Port
Status displays when the configured External Time Source (ETS) is NTP with PPS and the
server (CPC) has the role of PTS or BTS in an STP-only CTN.

Important: Starting w/ HMC version 2.12.0, the HMC dial out capability has been
removed. If you have an HMC version 2.11.1 or earlier (with STP support), you can still use
the dial out option.

Selecting Use dial out if configured on Hardware Management Console specifies that
the ETS will be the dial out mechanism if configured on the HMC Customize Outbound
Connectivity task. See 1.2, “Configuring dial out on the HMC” on page 5.

6.3 Monitoring an STP-only CTN using zZ/OS commands

The output from various z/OS commands that display time-related information varies,
depending on the following conditions:

» Which server is hosting the z/OS system
» The type of timing network
» The timing mode that the server is using

6.3.1 z/0S commands

The following z/OS commands are used to monitor an STP-only CTN.
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DISPLAY ETR
Prior to STP, the DISPLAY ETR command was used to display the synchronization mode and
the status of the ETR ports as seen by z/OS.

With STP support, even though there is no ETR in an STP-only CTN, the command itself has
not changed, but is also used to display information about the STP-only CTN. The output has
been updated to support various STP environments, and displays STP-related information
where applicable.

In an STP-only CTN, the TOD clock is being steered to the time provided by the CTS. No
reference to a Sysplex Timer displays.

The output from the DISPLAY ETR command in an STP-only CTN incorporates the following
additional information:
» Node ID information for the CTS server
» Informational lines whose display varies depending on:
— CTN topology.

— Where the DISPLAY ETR command is being executed from. If the command is issued
from the Preferred Time Server, Backup Time Server, or Arbiter, a line displays
indicating what server role has been assigned to that particular server.

In an STP-only CTN, on Preferred Time Server, no Arbiter
In an STP-only CTN (Figure 6-16), the DISPLAY ETR command shows:

» Synchronization mode as STP.
» CTN ID that contains only the STP ID (that is, ITSOPOK).
» Server role, if it has been configured for this server. This is the Preferred Time Server.

» An optional information line if an Arbiter has not been configured. If an Arbiter has been
configured for the example, the last informational line is not displayed.

D ETR
IEA386I 17.21.13 TIMING STATUS 368
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 1
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002827.H43.IBM.02.00000000B8D7
THIS IS THE PREFERRED TIME SERVER
THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER

Figure 6-16 z/OS DISPLAY ETR in STP-only CTN, Preferred Time Server, no Arbiter

The Current Time Server is the active Stratum 1 server in an STP-only CTN. There can only
be one active Stratum 1 server in an STP-only CTN, and only the Preferred Time Server or
the Backup Time Server can be assigned to be the active Stratum 1 server. Because this is
an STP-only CTN and DISPLAY ETR indicates that the server is a Stratum 1, we can
conclude that the Preferred Time Server also acts as the Current Time Server.
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In an STP-only CTN, on Backup Time Server, no Arbiter

The information shown in Figure 6-17 is similar to that shown in Figure 6-16 on page 170,
except that the DISPLAY ETR command was issued from the Backup Time Server. If an
Arbiter has been configured, the last line in Figure 6-17 is not displayed.

D ETR
IEA386I 17.23.44 TIMING STATUS 476
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002827.H43.IBM.02.00000000B8D7
THIS IS THE BACKUP TIME SERVER
NUMBER OF USABLE TIMING LINKS = 15
THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER

Figure 6-17 z/OS DISPLAY ETR in STP-only CTN, Backup Time Server, no Arbiter

In an STP-only CTN, on Arbiter

As in Figure 6-18, the server role of Arbiter displays when the DISPLAY ETR command is
issued from the Arbiter in a configuration with all three server roles defined.

D ETR
IEA386I 17.27.11 TIMING STATUS 938
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002827.H43.IBM.02.00000000B8D7
THIS IS THE ARBITER SERVER
NUMBER OF USABLE TIMING LINKS = 9

Figure 6-18 z/OS DISPLAY ETR in STP-only CTN - Arbiter

In an STP-only CTN, on a member of the CTN

In Figure 6-19, the STP-only CTN only has a PTS defined. There is no Backup Time Server
or Arbiter. In this example, the DISPLAY ETR command was issued from a server with no
special role assigned.

D ETR
IEA386I 17.30.47 TIMING STATUS 483
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002827.H43.1BM.02.00000000B8D7
NUMBER OF USABLE TIMING LINKS = 15
THIS STP NETWORK HAS NO BACKUP TIME SERVER
THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER

Figure 6-19 z/OS DISPLAY ETR in STP-only CTN - Member of the CTN

The number of usable timing links accounts for the number of STP-initialized links that supply,
or can supply, timing information to this server. This is why this line does not appear in the

D ETR output of a Current Time Server because it is the source of timing information. A
Stratum 2 server includes links to another Stratum 2 server because, if it were to transition to
a Stratum 3 server, those links become sources of timing signals.
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SETETR PORT=n

The SETETR command can only be used to enable ETR ports that have been previously
disabled by z/OS as a consequence of hardware error. This command cannot be used when
the server is in STP timing mode. If the command is attempted on a server in STP timing
mode, z/0OS message IEA384I displays:

IEA3841 SETETR COMMAND IS NOT VALID IN STP TIMING MODE

DISPLAY XCF,SYSPLEX

The DISPLAY XCF,SYSPLEX command displays the system status and the last recorded
system status monitor time stamp for each system in the sysplex.

Figure 6-20 shows an STP-only CTN where both SC74 and SC75 are in STP timing mode, as
indicated by TM=STP.

D XCF,SYSPLEX
IXC3361 17.33.37 DISPLAY XCF 371
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC74 2827 B8D7 01 09/27/2012 17:33:37 ACTIVE TM=STP
SC75 2817 3BD5 05 09/27/2012 17:33:32 ACTIVE TM=STP

Figure 6-20 z/OS DISPLAY XCFESYSPLEX,ALL - STP-only CTN

DISPLAY CF

The DISPLAY CF command does not directly provide information regarding the CTN type or
timing mode of the server. However, the output does display the CF Request Time Ordering
status (MTOF). If the CTN is a Mixed CTN or STP-only CTN in a Parallel Sysplex
configuration, the requirement is that all servers support MTOF.
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The DISPLAY CF command can be used to verify whether MTOF is required and enabled
(Figure 6-21).

D CF

IXL1501 17.35.47 DISPLAY CF 373

COUPLING FACILITY 002817.IBM.02.0000000B3BD5
PARTITION: OD CPCID: 00
CONTROL UNIT ID: FFDB

NAMED CF7B

COUPLING FACILITY SPACE UTILIZATION

...<<snippet>>....

MAX REQUESTED DUMP SPACE: 0M
VOLATILE: YES STORAGE INCREMENT SIZE: 1M
CFLEVEL: 17

CFCC RELEASE 17.00, SERVICE LEVEL 10.15

BUILT ON 07/18/2012 AT 13:09:00

COUPLING FACILITY HAS 1 SHARED AND O DEDICATED PROCESSORS
DYNAMIC CF DISPATCHING: ON

COUPLING FACILITY IS NOT STANDALONE

CF REQUEST TIME ORDERING: REQUIRED AND ENABLED

COUPLING FACILITY SPACE CONFIGURATION

IN USE FREE TOTAL
CONTROL SPACE: 51 M 532 M 583 M
NON-CONTROL SPACE: 0M oM 0M

...<<snippet>>....

Figure 6-21 z/OS DISPLAY CF command

STP requires that each coupling facility within a Parallel Sysplex is enabled for CF Request
Time Ordering before migration of any server within the Parallel Sysplex to either a Mixed
or STP-only CTN. If this is not the case, the coupling facility becomes unusable and all
structures require rebuilding into a CF Request Time Ordering enabled coupling facility

if possible.

Note: CF Request Time Ordering is also referred to as the Message Time Ordering Facility
(MTOF).

For images running on zEC12 servers, the D CFFCFNAME=cfname command also displays
the AID and PORT, as shown in Figure 6-22 on page 174.
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D CF,CFNAME=CF7B
IXL150I 13.39.55 DISPLAY CF 228
COUPLING FACILITY 002817.IBM.02.0000000B3BD5
PARTITION: OD CPCID: 00
CONTROL UNIT ID: FFDB
NAMED CF7B
COUPLING FACILITY SPACE UTILIZATION
ALLOCATED SPACE DUMP SPACE UTILIZATION
STRUCTURES: 49 M STRUCTURE DUMP TABLES: (U
DUMP SPACE: 2 M TABLE COUNT: 0
FREE SPACE: 532 M FREE DUMP SPACE: 2 M
TOTAL SPACE: 583 M TOTAL DUMP SPACE: 2 M
MAX REQUESTED DUMP SPACE: 0M
VOLATILE: YES STORAGE INCREMENT SIZE: 1M
CFLEVEL: 17
CFCC RELEASE 17.00, SERVICE LEVEL 10.15
BUILT ON 07/18/2012 AT 13:09:00
COUPLING FACILITY HAS 1 SHARED AND O DEDICATED PROCESSORS
DYNAMIC CF DISPATCHING: ON
COUPLING FACILITY IS NOT STANDALONE
CF REQUEST TIME ORDERING: REQUIRED AND ENABLED
COUPLING FACILITY SPACE CONFIGURATION
IN USE FREE TOTAL
CONTROL SPACE: 51' M 532 M 583 M
NON-CONTROL SPACE: oM oM 0OM
PATH PHYSICAL LOGICAL CHANNEL TYPE AID PORT
B2 / 0710  ONLINE ONLINE CIB 12X-IFB3 000A 02
B6 / 0711  ONLINE ONLINE CIB 12X-IFB3 001A 02
COUPLING FACILITY SUBCHANNEL STATUS
TOTAL: 14 IN USE: 14  NOT USING: 0 NOT USABLE: 0
OPERATIONAL DEVICES / SUBCHANNELS:
FD39 / 1D64 FD3A / 1D65 FD3B / 1D66 FD3C / 1D67
FD3D / 1D68 FD3E / 1D69 FD3F / 1D6A FD47 / 1D6B
FD48 / 1D6C FD49 / 1D6D FD4A / 1D6E FD4B / 1D6F
FD4C / 1D70 FD4D / 1D71

Figure 6-22 z/OS DISPLAY CF command on zEC12
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Figure 6-23 displays the other CF Request Time Ordering messages that might appear in the
output of DISPLAY CF.

CF REQUEST TIME ORDERING: REQUIRED AND ENABLED

CF REQUEST TIME ORDERING: NOT-REQUIRED AND ENABLED

CF REQUEST TIME ORDERING: NOT-REQUIRED AND NOT-ENABLED

CF REQUEST TIME ORDERING: REQUIRED AND NOT-ENABLED

CF REQUEST TIME ORDERING: REQUIRED AND WILL NOT BE ENABLED
REASON: FUNCTION NOT INSTALLED ON THIS SYSTEM

REASON: ETR NOT CONNECTED TO COUPLING FACILITY

REASON: REQUEST TIME ORDERING FUNCTION FAILURE

REASON: REQUEST TIME ORDERING NOT INSTALLED ON THIS SYSTEM
REASON: CTNID MISMATCH - CF CTNID: cfstpid

REASON: ETR NETID MISMATCH - CF ETR NETID: etr netid
REASON: CF IS OUT OF SYNCH WITH TIMING NETWORK

Figure 6-23 Possible CF Request Time Ordering messages

6.3.2 Coupling facility commands

In a Parallel Sysplex environment, coupling facilities require time awareness to support CF
Request Time Ordering (MTOF) when in a Mixed CTN or STP-only CTN. The server TOD is
used for this purpose.

Coupling facilities also support the concept of time zone offset, which is used only for the
purpose of time stamp messages that are displayed on the console.

Unlike z/OS, there is no CFCC command available to display time. However, all messages
that appear on the CF console include a time stamp in local time format, which is the server
TOD with the time zone offset applied.

Therefore, the current local date and time at the CF console can be indirectly determined
by entering any command (valid or invalid) and reviewing the time stamp in the
resulting response.

Because the CF supports a local time format that incorporates the time zone offset, it
also provides methods to both display the current time zone offset setting and to change it
if required.

DISPLAY TIMEZONE

Use the CFCC DISPLAY TIMEZONE command to display the current time zone offset being
used by the coupling facility. This produces a single line indicating how many hours and
minutes the current time zone is east or west of Greenwich Mean Time (GMT) (Figure 6-24).

2012271 17:57:48 => DISPLAY TIMEZONE
2012271 17:57:48 CF02711 Timezone is 04:00 West of Greenwich Mean Time.

Figure 6-24 CFCC DISPLAY TIMEZONE command

TIMEZONE

The CFCC supports the TIMEZONE command that allows the time zone offset to be
changed, if required. The syntax is:

TIMEZone {O|hh|hh:mm|:mm} {East|West}
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Use this command to adjust the local time displayed in messages on the coupling facility
console for the onset and removal of daylight saving time (Figure 6-25).

2005272 11:17:31 => TIMEZONE 05:00 west
2005272 10:17:31 CF0271I Timezone is 05:00 West of Greenwich Mean Time

Figure 6-25 CFCC TIMEZONE command

Coupling facility implications at daylight saving time changes
When a CF image partition is activated and it is connected to a Sysplex Timer, the CFCC
uses only one of the following time offset options:

» The logical partition time offset specified in the image profile.

» The TIMEZONE offset. The TIMEZONE offset overrides the logical partition time offset.
Use the TIMEZONE command for DST changes, as described at the following web page:
http://www-03.1ibm.com/support/techdocs/atsmastr.nsf/WebIndex/TD103077

6.3.3 z/VM commands
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If your zVM® LPAR has been configured for STP time synchronization, you can perform a
number of administrative tasks that will allow you to retrieve information pertaining to STP.

Configuration
Changing the STP time zone in the z/VM LPAR configuration file is shown in Figure 6-26.

/**********************************************************************/

/* Features Statement */
/**********************************************************************/

Features ,

Disable , /* Disable the following features */
Set_Privclass , /* Disallow SET PRIVCLASS command */
Auto Warm_IPL , /* Prompt at IPL always */
Clear TDisk , /* Don't clear TDisks at IPL time */

Enable,

STP_TZ , /* timezone from STP on CPC */

Retrieve , /* Retrieve options */
Default 20 , /* Default.... default is 20 */
Maximum 255 , /* Maximum.... default is 255 */

MaxUsers nolLimit , /* No Timit on number of users */

Passwords_on_Cmds , /* What commands allow passwords? */
Autolog yes , /* ... AUTOLOG does */
Link yes , /* ... LINK does */
Logon yes , /* ... and LOGON does, too */

Vdisk Userlim 144000 blocks /* Maximum vdisk allowed per user */

Figure 6-26 System configuration with STP enabled

z/VM commands

This section presents the commands used to retrieve timing information in a z/VM LPAR.
Querying STP information using the Q STP command shows that STP is active (Figure 6-27).
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11:02:54 Q STP
11:02:54 Server Time Protocol synchronization activated.

Figure 6-27 Querying STP information

Testing the impact that changing the time zone has on z/VM

First we issue the QUERT TIME command in z/VM (Figure 6-28). Notice the time in the
highlighted information. The command has been issued on a system located in the US
Eastern Standard Time zone, before entering the time zone information in the HMC.

11:02:52 Q T
11:02:52 TIME IS 11:02:52 EDT SUNDAY 09/23/12
11:02:52 CONNECT= 00:01:00 VIRTCPU= 000:00.00 TOTCPU= 000:00.02

Figure 6-28 Query time information in z/VM

Next, we also query the time zone information (Figure 6-29).

11:02:59 Q TIMEZONES

11:02:59 Zone Direction Offset Status Boundary
11:02:59 UTC -——-- 00.00.00 Inactive
11:02:59 GMT -—-- 00.00.00 Inactive

11:02:59 EDT West 04.00.00 Active-(STP)
11:02:59 EST West 05.00.00 Inactive-(STP) 02:01:09 11/04/12

Figure 6-29 Checking time zone

If STP_TZ has been set in the z/VM LPAR configuration, the Q TIMEZONES command will
retrieve this information from STP. We change the time zone in the HMC panels, which
triggers the time zone change in z/VM also.

The following messages are displayed on the operator console and in the MAINT user
console:
10:06:55 HCPTZN67591 The time zone has changed to EST.

After the time zone change, the Q TIMEZONES command displays the information shown in
Figure 6-30.

10:08:34 Q TIMEZONES

10:08:34 Zone Direction O0ffset Status Boundary
10:08:34 UTC -—-- 00.00.00 Inactive
10:08:34 GMT -—-- 00.00.00 Inactive

10:08:34 EDT West 04.00.00 Inactive-(STP) 19:00:00 00/30/00
10:08:34 EST West 05.00.00 Active-(STP)

Figure 6-30 Querying time zone information after changing the time zone

And the Q TIME command reflects the summer time for US EST, as shown in Figure 6-31.
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10:08:31 Q T
10:08:31 TIME IS 10:08:31 EST SUNDAY 09/23/12
10:08:31 CONNECT= 00:06:39 VIRTCPU= 000:00.00 TOTCPU= 000:00.02

Figure 6-31 Time information with daylight saving in effect

Testing z/VM when server loses STP synchronization, then time
synchronization is restored

We check whether STP is active using the Q STP command:
10:08:33 Q STP
10:08:33 Server Time Protocol synchronization activated.

The STP Status pane on the HMC in the System (Sysplex) Time task shows that the Timing
state is Synchronized.

If the server loses synchronization, the messages shown in Figure 6-32 will be displayed on
the OPERATOR console (one message per virtual CPU).

11:11:57 HCPMCI9101I MACHINE CHECK ON CPU 0000. MCIC = 04000F3F 403B0000
11:11:57 HCPMCI9109I System operation continues.

11:11:57 HCPSTI988I TOD Clock synchronization suspended

11:11:57 HCPSTI985E STP clock source is not usable

Figure 6-32 OPERATOR console message when synchronization is lost

We check in the STP status pane on the HMC for the Timing state - Not synchronized, and
also query STP information in zZ/VM. The Q STP shows that synchronization is suspended:

11:13:35 Q STP
11:13:35 Server Time Protocol synchronization suspended.

When the failure is repaired, STP synchronization is restored and the message presented in
Figure 6-33 is displayed in the z/VM OPERATOR console.

11:15:18 HCPMCI9101I MACHINE CHECK ON CPU 0000. MCIC = 04000F3F 403B0000
11:15:18 HCPMCI9109I System operation continues.
11:15:18 HCPSTI986I TOD Clock synchronized via STP

Figure 6-33 Message on OPERATOR console after STP synchronization restored

The STP Status pane on the HMC in the System (Sysplex) Time task shows again that the
Timing state is Synchronized. We issue the Q STP command to check:

11:16:21 Q STP
11:16:21 Server Time Protocol synchronization activated.

6.4 Configuring an STP-only CTN

This section discusses configuration in an STP-only CTN.
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Note: Unless otherwise specified, operations in this section are performed on the HMC.

The HMC controlling the CTN must be at the highest level for the servers that can become
STP Stratum 1.

The starting point is that one or more STP-enabled servers need to be configured into an
STP-only CTN.

Follow these steps to configure an STP-only CTN:

1. Establish connectivity between the CEC Support Element and an NTP server that is, or is
connected to, a reliable source of time.

2. Setthe CTN ID on each server to be configured in the STP-only CTN. In the case of an
STP-only CTN, the CTN ID only contains the STP ID portion.

3. Configure NTP or NTP with PPS as the external time source.

4. Initialize the time. This includes setting the time zone, leap seconds, and date and time. If
an NTP server is configured, date and time should be initialized by using the ETS option.

5. Assign the CTN roles.

In the following sections, we explain each of these steps in greater detail.

6.4.1 Support Element-to-NTP server connectivity

We assume that the NTP server has been set up and its connectivity to the Support Element

has been established before the configuration of the STP-only CTN. See the 1.1, “External
Time Source” on page 4.

6.4.2 CTN ID initialization

On a server where the STP feature has just been installed, the CTN ID field on the STP
Configuration tab is initially blank, as shown in the HMC window in Figure 6-34.

(@D System (Sysplex) Time for SCZP301

Timing Network STP STP ETS
Network | Configuration | Configuration | Status = Configuration

Note:

The STP ID portion of the CTN 1D is case sensitive. If the CTN

ID is to be changed, make sure that the ID exactly matches the
CTN to be joined.

Coordinated timing network |D| -

Apply | | Save STP Debug Data |

Refresh | | Cancel | | Help |

Figure 6-34 STP Configuration tab - CTN ID

The CTN ID format is [STP Network ID] - [ETR Network ID] and is the basis for establishing
the Coordinated Timing Network. The ETR Network ID is always null for an STP-only CTN.
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In an STP-only CTN, the CTN ID only contains the STP ID portion. The STP network ID is
case sensitive and is one to eight characters. The valid charactersare A-Z,a-2z,0-09, -,
and _. The STP Network ID is entered in the STP Configuration tab (Figure 6-35). The same
CTN ID must be entered on every server that will participate in the STP-only CTN.

(@D System (Sysplex) Time for SCZP301

Timing Network sTP STP ETS _
Network = Configuration | Configuration | Status | Configuration

Note:

The STP ID portion of the CTN 1D is case sensitive. If the CTN

1D is to be changed, make sure that the ID exactly matcheas the
CTN to be joined.

Coordinated timing network |D||T30p0|(

Apply | | Save STP Debug Data |

Refresh | | Cancel | | Help |

Figure 6-35 STP Configuration tab with a new CTN ID

Fill in a value for the STP ID field (for example, ITSOTST) and click Apply. The confirmation
message ACT37363 displays (Figure 6-36).

Local Coordinated Timing Network ID Change
Confirmation - SCZP301

This CPC is joining STP-only CTN [ITSOPOK].

The Current Time Server (CPC) defined for the STP-only CTN will
provide the necessary time information.

The change will take effect immediately.

Do you want to continue to apply the configuration changes?

ACT37363

Figure 6-36 Local Coordinated Timing Network ID change confirmation

Clicking Yes results in the ACT37315 message being displayed (Figure 6-37).

Local Coordinated Timing Network ID Change -
SCZP301

Setting the local Coordinated Timing Network 1D was successful.

ACT37315

ok |

Figure 6-37 ACT37315 message - Successful CTN ID setting

After the STP ID has been accepted, the server is STP configured. Because no role has been
defined yet, the CTN still has no timing source and it remains a Stratum O at this stage.
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6.4.3 Configuring an NTP server or an NTP server with PPS as the ETS

The ETS has to be configured for an NTP server or an NTP server with PPS before initializing
the CTN time. See 1.1, “External Time Source” on page 4.

6.4.4 Time initialization

When migrating from a Mixed CTN to an STP-only CTN, the timing information is inherited
from the Sysplex Timer. When configuring a new STP-only CTN, the time information must be
entered on the server that will become the Current Time Server. This is done from the
Network Configuration tab on the HMC. The method does not depend on the number of
servers in the CTN.

The following sequence of time initialization steps consists of a newly installed, single CEC
CTN. The same sequence applies to a multiserver CTN.

After the server is STP configured but not part of a CTN, the Initialize Time button on the
Network Configuration tab is enabled and selectable (Figure 6-38).

(@D System (Sysplex) Time for SCZP301

Timing Network STP . STP ETS _
Network | Configuration | Configuration | Status = Configuration

r Current Network Configuration
Configured at (UTC):

Preferred time server (CPC)Not configured |
Backup time server (CPC)  Not configured ||
Arbiter Mot configured |

Only allow the server(s) specified above to be in the CTN
Force configuration

Current Time Server (CPC)

@ Preferred time server (CPC)
Backup time server (CPC)

Coordinated timing network |D|ITSOPOK
Apply | Initialize Time. .. Deconfigure |

Refresh | Cancel | Help |

Figure 6-38 Network Configuration tab - Initialize Time button enabled

The initialize time button is only selectable when the CTN has not yet been initialized, such as
for a new installation or for a previously active CTN that has been deconfigured (either
intentionally or following a CTN failure).

Important: Initializing the time must be performed on the server that will become the CTS.
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Click Initialize Time and the main Initialize Time window displays (Figure 6-39).

(@D Initialize Time - SCZP301

Prior to setting the network configuration, some initial time values
must be set on the server (CPC) that will be assigned the role of
the Current Time Server.

Task Complete

@ Set leap seconds. ..
Set time zone...
Set date and time.__

oK | cancel | Heip |

Figure 6-39 Network Configuration tab - Initialize Time anchor window

The Initialize Time window anchors the various time initialization tasks and options. The time
initialization process consists of the following three tasks:

1. Set leap seconds.
2. Settime zone.
3. Set date and time.

These three tasks must each be completed before a network configuration can be applied for
an STP-only CTN. The first task is to set the leap seconds.

Initialize time: Set leap seconds
To set leap seconds:

1. Select the Set leap seconds radio button and click OK. The Adjust Leap Second Offset
displays (Figure 6-40).

(@D Initialize Time - SCZP301

Prior to setting the network configuration, some initial time values
must be set on the server (CPC) that will be assigned the role of
the Current Time Server.

r Task Complete

@ Set leap seconds...
Set time zone...
Set date and time.__

OK | cancel | Heip |

Figure 6-40 Initialize Time - Set leap seconds

2. To account for leap second corrections, the total accumulated number of leap seconds
since January 1972 must be entered when setting the time. Most installations have little
awareness of leap seconds and on-going leap second adjustments. However, an offset
value must be specified to complete the task (Figure 6-41).

(@D Adjust Leap Second Offset - SCZP301
r Current Leap Seconds

Oﬁset|23

oK | cancel | Heip |

Figure 6-41 Initialize time - Adjust leap Second Offset
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If leap seconds are not used, specify a value of 0 in the Offset input box. Otherwise, enter
the current leap seconds value. Do not enter any other value.

Note: If an external time source is configured to an NTP server, the UTC time
information obtained from public servers includes the current leap seconds offset.

We discuss z/OS considerations for further leap seconds adjustments in 6.6.5, “STP offset
adjustments” on page 228. Also see STP Planning Guide, SG24-7280, for information
about the use of leap seconds.

3. Click OK. If successful, the completion message ACT37322 displays (Figure 6-42).

@ Leap Second Offset Adjustment - SCZP301

The leap second offset adjustment was successful.

ACT37322

ok |

Figure 6-42 Leap Second Offset Adjustment successful message

4. Click OK to clear this message and return to the main Initialize Time window.

Initialize time: Set time zone

In Figure 6-43, you can see that the Set time zone radio button is preselected and there is a
grayed-out check box in the Complete column next to the Set leap seconds task. This
indicates that the first task, setting leap seconds, has already been successfully completed.

Perform the following steps:
1. Select the Set time zone radio button and click OK.

Q@D Initialize Time - SCZP301

Prior to setting the network configuration, some initial time values
must be set on the server (CPC) that will be assigned the role of
the Current Time Server.

r 1asK Compleie

Set leap seconds. ..
@ Set time zone. .
Set date and time ..

OK | Cancel | Help |

Figure 6-43 Initialize Time - Set time zone
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As shown in Figure 6-44, the Time Zone drop-down selection is initially set to <Not
Initialized>.

J% Adjust Time Zone Offset - SCZP301
r Current Time Zone

Time zone  [<Not initialized> '~/ Define...

Clock Adjustment for Daylight Saving Time

Daylight saving time offset (hours : minutes).0 : 00
Automatically adjust

@ Set standard time
Set daylight saving time

Figure 6-44 Initialize Time - Adjust Time Zone Offset - Not initialized

2. Select a value from the Time Zone drop-down menu (Figure 6-45).

(@D Adjust Time Zone Offset - SCZP301
r Current Time Zone

Time zone <N initialized> |7/ Define._
el l-Not initialized>
Daylight sav| (UTC-12:00) International Date Line West (Baker Island) (IDLW)
5 Automatig (UTC-11:00) Samoa Standard Time (Midway Island) (SST)
Set stand (UTC-10:00) Hawaiian Standard Time (US-Hawaii) (HST)
Set daylig (UTC-10:00) Hawaiian-Aleutian Time (US-Alaska) (HAST/HADT)
(UTC-09-00% Alaska Time (LIS & Canada) (AKST/AKOT) hd
Figure 6-45 Initialize Time - Adjust Time Zone Offset - Time zone selection

If a time zone entry that meets the user requirements cannot be found, then one of the five
user-defined time zones (that is, UD1 to UD5) may be used to define the desired time zone.

If a user-defined time zone entry is selected, the Define button is enabled, and the Define
Time Zone Algorithm window becomes available (Figure 6-46 on page 185).
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(@@ Define Time Zone Algorithm - SCZP301
Description +(UTC+00:00) User defined timezone def 1 (UD1)

Standard time name +UD1

UTC offset (hours : minutes) ’_5— E : W E
Daylight saving time name |

Daylight saving time offset (hours : minutes)h— E : ’0— E

[VIDefine adjustment of clock for daylight saving time

r Daylight Saving Time Start

Algorithm
@ Scheduled by day of week in month (for example: First Sunday in April at 7:00)

0 Scheduled by date (for example: March 31 at 22:00)
© Scheduled by day of week after a specific date (for example: First Friday after March 15 at 7:00)

First ~| [sunday = inMarch = [ =l at[12:00.00 AM

r Daylight Saving Time End

Algorithm
@ Scheduled by day of week in month (for example: Last Sunday in October at 6:00)

0 Scheduled by date (for example: September 23 at 15:00)
O Scheduled by day of week after a specific date (for example: Last Sunday after October 15 at 6:00)

Last = [sunday = in[october = [ = at[12.00.00 AM

OK | | cancel |  Heip |

Figure 6-46 Initialize Time - User-defined time zone

The Description (maximum 80 characters) and Standard time name fields (maximum four
characters) must be filled in. Otherwise, an error message displays when OK is clicked.
The standard time name is an abbreviation displayed in various windows to differentiate
standard time from daylight saving time.

The UTC offset must be entered in +/- hours and minutes and ranges from -14 to
+14 hours.

Also, if the time zone is subject to daylight saving time adjustments, the daylight saving
time name and daylight saving offset must be specified. Optionally, algorithms for daylight
saving time start and daylight saving time end can be defined to support automatic clock
adjustment by selecting the Define adjustment of clock for daylight saving time option.
The algorithm is saved when OK is clicked, but it is not sent to the STP facility until OK is
clicked in the Adjust Time Zone Offset window; see Figure 6-45 on page 184.

. Select one of the radio buttons for clock adjustment for daylight saving time.

The Automatically adjust radio button is enabled and selected by default when the time
zone selected supports automatic adjustment of daylight saving time. Otherwise, this
button is disabled.

If automatic adjustment for daylight saving time is not supported by the selected time
zone, or if you prefer to manually control the daylight saving time, select the Set standard
time or Set daylight saving time radio buttons, accordingly; see Figure 6-44 on

page 184.

See STP Planning Guide, SG24-7280, for information about the use of automatic
adjustment.
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In Figure 6-44 on page 184, the Set standard time button is selected. Click OK.
Completion message ACT37328 displays (Figure 6-47).

@ Time Zone Aigorithm - SCZP301

Setting the time zone algorithm was successiul.

ACT37328

ok |

Figure 6-47 Time Zone Algorithm successful apply message

4. Click OK to clear the message and return to the Initialize Time window (Figure 6-48).

Initialize Time: Set date and time

In the Initialize Time window, notice that the Set date and time radio button is automatically
preselected and that there is now a second grayed-out check box in the Complete column
next to the Set time zone task. This indicates that both the Set leap seconds and Set time
zone tasks have been successfully completed.

As in Figure 6-48, select the Set date and time radio button and click OK.

@@@ Initialize Time - SCZP301

Prior to setting the network configuration, some initial time values
must be set on the server (CPC) that will be assigned the role of
the Current Time Server.
r Task Complete
Set leap seconds. .
Set time zone. ..
@ Set date and time._.

OK |  cancel | Heip |

Figure 6-48 Initialize Time - Set date and time

The window shown in Figure 6-49 displays.

u% Set Date and Time - SCZP301

0 Set date and time Date |9/16/12 ime|1-:36:46 PM
@ Use the configured External Time Source to set date and time Delt /- hhzmm: .,
© Modify time by delta to set date and time ¢1t2|+00.00.00.000 S (LSS ST

OK Cancel Help

Figure 6-49 Set Date and Time through External Time Source

Three time initialization methods are provided:
» Set date and time.

Select this option to manually set the date and time to specific values. When selected, the
initial values that appear in the fields are taken from the current time from the Support
Element of the server on which the configuration task is being performed. An icon beside
the date field is also available to display a calendar dialog box.

» Use External Time Source to set date and time.
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Use this option (Figure 6-49 on page 186) to attain greater accuracy to UTC. After being
configured through the steps listed in 1.1, “External Time Source” on page 4, the ETS may
be used to calculate the difference between the server’s time and UTC.

Using the Support Element or the HMC, access the ETS to calculate the difference
between the server TOD clock and the time obtained from the external time source, which
can be either dial out, or an NTP server with or without PPS. When access to the ETS is
successful, the resulting time value is not displayed to the user and is instead passed
directly to the STP facility when OK is clicked.

Message ACT37382 displays upon successful completion of the Set Date and Time
operation (Figure 6-50). Click OK.

o Set Date and Time - SCZP301

Setting the date and time was successful.

ACT37382

ok |

Figure 6-50 Set Date and Time - Successful

The Initialize Time window displays again. To verify the date and time set by accessing the
external time source, the user can optionally select the Set Date and Time radio button a
second time and click OK (Figure 6-51). This is the only way that the user can verify the
information obtained from the external time source.

To leave the window without making any changes, click Cancel.

Attention: After using the ETS to set the date and time, go back into the Set Date and
Time window, shown in Figure 6-51, to verify that a date and time were obtained.

‘Q@@ Set Date and Time - SCZP301

Set date and time Date |9/16/12 ime|1:36:46 PM
@ Use the configured External Time Source to set date and time Del - hh: -
Modify time by delta to set date and time elia+00:00:00.000 /- hnemmess.mmm

oK Help

Figure 6-51 Confirm Date and Time set by External Time Source

» Modify time by delta to set date and time.

Alternatively, you can specify a delta value that may be either positive (default) or negative,
and that is entered in the +/-hh:mm:ss.mmm format (Figure 6-52).

u% Set Date and Time - SCZP301 ‘

Set date and time Date|9/16/12 ime|1:36:46 PM
Use the configured External Time Source to set date and time i
® Modify fime by delta to set date and time Deltz|+00.00.00.000 I hmimess mmm

OK Cancel Help

Figure 6-52 Set Date and Time - Modify time by delta

Click OK. Regardless of the method chosen, the server TOD is set to the resulting date and
time when you click OK. If successful, confirmation message ACT37382 displays. Click OK to
clear the message and return to the Initialize Time window.
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6.4.5 Completing time initialization
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Observe that the Set date and time radio button is still preselected (Figure 6-53) and that all
three check boxes in the Complete column are grayed out. This indicates that all tasks
necessary to initialize the time have been successfully completed.

(@D Initialize Time - SCZP301

Prior to setting the network configuration, some initial time values
must be set on the server (CPC) that will be assigned the role of
the Current Time Server.

Task Complete

Set leap seconds...
Set time zone. .
@ Set date and time. ..

OK | | Cancel | Help |

Figure 6-53 Initialize Time - All tasks complete

Clicking OK causes the Set date and time process to be repeated again, because the Set
date and time radio button is preselected. To exit out of the Initialize Time task, click Cancel.
This returns control to the Network Configuration tab (Figure 6-54).

(@D System (Sysplex) Time for SCZP301

Timing Network STP STP ETS
Network | Configuration | Configuration | Status = Configuration

r Current Network Configuration

Configured at (UTC):

Preferred time server (CPC) INot configured E
Backup time server (CPC)  [Not configured |
Arbiter Not configured E

[C10nly allow the server(s) specified above to be in the CTN

[C1Force configuration
Current Time Server (CPC)
® Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D|ITSOPOK

Apply | | Initialize Time... | | Deconfigure |

Refresh | | Cancel | | Help |

Figure 6-54 Network Configuration tab - After time has been initialized

The Coordinated Server Time is passed to other participating servers in the CTN when the
server roles and the Current Time Server are assigned, as described in the next section.

Notice that now, because the server TOD has been initialized, the Apply button is enabled.
The Initialize Time button remains enabled. Any of the steps in the Initialize Time task can be
repeated until the CTN is made active by assigning a CTS. After configuration of the server
roles and activation of the STP-only CTN, the Initialize Time button becomes disabled and the
task cannot be performed again unless the timing network is deconfigured, which is disruptive
to the Coordinated Server Time.

At this point, server role definitions and activation of the STP-only CTN can proceed.
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6.4.6 Defining server roles

Activation of an STP-only CTN is done by configuring a Current Time Server. The

configuration change is done from the Network Configuration tab (Figure 6-55). The change
must be initiated from the server that will become the CTS.

(@D System (Sysplex) Time for SCZP301

Timing Network STP

; STP ETS
Network | Configuration || Configuration

Status || Configuration

r Current Network Configuration

Configured at (UTC):

Preferred time server (CPC)|sczpa01 (STP ID: ITSOPOK) j
Backup time server (CPC)  [Not configured E
Arbiter Not configured | |

[C1Only allow the server(s) specified above to be in the CTN
[¥IForce configuration

Current Time Server (CPG)

@ Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D||-|-50p0|<

Apply | | Initialize Tme... | | Deconiigure |

Refresh | | Cancel | | Help |

Figure 6-55 Network Configuration tab - Force configuration selected

Here we consider a CTN with two servers. The time initialization was performed. When the
PTS/CTS and the BTS will be configured, define the server roles in two steps.

For a single CEC CTN, perform only the first step to configure the PTS/CTS:

1. Configure only the Current Time Server using the Force configuration option (Figure 6-55)

Because the Force configuration option is checked, the Network Configuration

Change Confirmation message (Figure 6-56) displays when you click Apply. Read
the message carefully.
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Network Configuration Change Confirmation -
SCZP301

You requested to force the network configuration which results in
the configuration being applied without verification. All
connectivity checking between the Preferred Time Server,
Backup Time Server (if defined), and the Arbiter (if defined) is
bypassed.

The force option should only be used if:

1) You are defining a new STP-only CTN and you are certain
that a Current Time Server with the same CTN ID is not currently
defined.

or

2) You understand why connections between all the servers
(CPCs) with defined roles are missing or are not currently online.

Using the force option for other reasons might result in two
STP-only CTNs that are not synchronized to each other but that
have the same CTN ID.

If you are not sure how to proceed, see the Server Time Protocol
Implementation Guide, SG24-7281, for more information.

Do you want to force the network configuration changes?

ACT37348

_Yes || No |

Figure 6-56 Network Configuration Change Confirmation

Note that this is one of two situations in which the Force configuration must be used. We
discuss the second situation later in this chapter.

Note: The Force configuration option in not selected during a migration from a
Mixed CTN to an STP-only even though it might sound like you are defining a new
STP-only CTN.

The Current Time Server specified can only be the Preferred Time Server. When the
configuration is applied, the assignment of the CTS globally transitions all servers with the
same CTN ID-to-STP timing mode.

Upon completion, message ACT37341 displays (Figure 6-57).

0 Modify Network Configuration - SCZP301

The network configuration change was successful.

ACT37341
OK

Figure 6-57 Modify Network Configuration - Successful

Important: If the CTN consists of a single server, the next step is skipped.
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2. Configure additional server roles for the Backup Time Server and Arbiter. If the STP-only
CTN consists of two servers, the Arbiter remains unassigned.

Because there is already a CTS assigned, this is a modification of an existing CTN
configuration, and use of the Force configuration check box is not needed.

Modification of the server roles in an existing STP-only CTN is described in 6.5.4,
“Changing the server roles” on page 200.

From the HMC, the role and stratum level of a server can be easily verified from the CPC
details about the STP Information tab (Figure 6-58).

SCZP301 Details - SCZP301

Instance Acceptable | Product Network STP Energy
Information | Status Information | Information | Information | Management

Timing state: Synchronized

Timing mode: STP (Server Time Protocol)

Timing network [ID]: STP-only CTN[ITSOPOK]

Stratum level: 1

Role of CPC in CTN:Preferred Time Server (CPC), Current Time Server
Time zone: (UTC-05:00) Eastern Time (US & Canada) (EST/EDT)

OK | | Apply | | Change Options... | | Cancel | | Help |

Figure 6-58 CPC Details - STP Information tab

6.5 CTN configuration changes

This section discusses CTN configuration changes.

6.5.1 Changing the CTN ID

The STP facility supports modification of the CTN ID in either a Mixed CTN or a STP-only
CTN. For example, if the CTN ID contains a value no longer relevant, this can be changed
dynamically for the entire CTN without an outage. Recall that with ETR, a change in the ETR
Network ID was disruptive to the Sysplex.

Important: The only field within the CTN ID that can be changed dynamically is the STP
network ID. In a Mixed CTN, the ETR Network ID forms the second part of the CTN ID.
This second field requires an outage of all systems within the CTN to force this change.

Considerations for a CTN ID change in an STP-only CTN

This is a global change made from the Network Configuration tab on the Current Time Server.
Because only one change is necessary for the entire CTN, this is a valid operation
(Figure 6-59).

Important: In an STP-only CTN, changing the STP network ID must be made from the
Current Time Server. Otherwise, the request is rejected.
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(@D System (Sysplex) Time for SCZP301

Timing Network STP . STP ETS _
Network | Configuration | Configuration | Status = Configuration

r Current Network Configuration
Configured at (UTC) 9/16/12 6:37:25 PM
Preferred time server (CPC)[sczpP301 (STP ID: [TSOPOK) 7!

Backup time server (CPC) [SCZP401 (STP ID: ITSOPOK) 7|

Arbiter Not configured Bl

[C10nly allow the server(s) specified above to be in the CTN

[C1IForce configuration
Current Time Server (GPG)
@ Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D| ITSOnew|

Apply | | Initialize Tme... | Deconiigure |

Refresh | | Cancel | | Help |
Figure 6-59 Network Configuration tab - Change CTN ID

As shown in Figure 6-59, the CTN ID selected is ITSOnew. After clicking Apply a
confirmation window (Figure 5-50) reminds you that this is a global change. Selecting Yes
propagates the new CTN ID in a coordinated fashion to all servers within the CTN.

Global Timing Network ID Change Confirmation -
SCZP301

You requested a global change to the Coordinated Timing Network
1D of your STP-only CTN.

Do you want to continue to apply the configuration changes?

ACT37356
Yes | Mo |

Figure 6-60 Global Timing Network ID Change Confirmation

Temporary inconsistent CTN ID within the CTN

During a CTN ID change, all z/OS systems and Coupling Facilities running on the servers
might not recognize the CTN ID change at exactly the same time.

This can cause an inconsistent timing source scenario to occur in the interim between various
components in the sysplex until the new CTN ID has been fully implemented across the CTN.
This temporary condition is recognized, tolerated for 30 seconds and indicated by IXC439E,
and automatically resolved. When the change has completed on all servers IXC435l is then
issued.

During this period, various timing-related error messages might be sent to the console by
both Cross System Coupling Facility (XCF) and Cross Systems Extended Services (XES) as
inconsistent CTN IDs between z/OS logical partitions and coupling facilities are detected.
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6.5.2 Changing the CTS

The STP facility supports dynamically changing the Current Time Server role to a separate
server. For example, in a maintenance situation when there is a need to remove the Current
Time Server role from a particular server, changing the Current Time Server is done without
disruption to the z/OS and coupling facility components within the CTN. An informational
z/OS message is produced to inform the operations staff that the CTS role has changed. The
z/OS message is:

IEA3951 THE CURRENT TIME SERVER HAS CHANGED TO THE ccccccecce
Where ccceceeec is PREFERRED or BACKUP.

However, there is no such message produced at the coupling facility. A recovery event
affecting the current CTS might similarly result in an automatic CTS configuration change.

The role change can be confirmed by issuing a DISPLAY ETR command and identifying
which server is performing the Stratum 1 role (Figure 6-61).

D ETR
IEA386I 17.19.59 TIMING STATUS 795
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 1
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002827.518.1BM.02.00000002991E
THIS IS THE PREFERRED TIME SERVER
THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER

Figure 6-61 z/OS DISPLAY ETR - STP-only CTN - Current Time Server

From the HMC, the Network Configuration tab within the System (Sysplex) Time task is used
to change the CTS assignment from one server to another.

Under normal circumstances, the Preferred Time Server is also the Current Time Server. Use
any of the following methods to move the Current Time Server role to another server in the
CTN, depending on the requirements:

» Switch the Current Time Server from the Preferred Time Server to the Backup Time
Server.

This facility is provided specifically for a scenario in which the intent is to remove the
Preferred Time Server for maintenance purposes and there is a need to relocate the
Current Time Server function for the duration. After the maintenance has been completed,
reverse the process to restore the original CTN configuration.

» Retain the Current Time Server as the Preferred Time Server and reconfigure the CTN to
a new Preferred Time Server.

This method provides greater flexibility. It utilizes a server role change to move the role of
the Current Time Server to another server.

This can be used in a scenario where permanent changes are made to the CTN
configuration. Depending on the requirements, a number of incremental changes could be
made or combined into a single network configuration change.

» Switch the Current Time Server from the Preferred Time Server to the Backup Time
Server and at the same time, reconfigure the CTN to define a new Backup Time Server.

This is a combination of the two previous methods and can be performed as a single
reconfiguration change.
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Note: Regardless of which method is chosen to move the Current Time Server function,
there is one rule that applies in all timing network reconfiguration circumstances: The CTN
configuration changes must be done from the server that will become the Current Time
Server when the reconfiguration is complete.

6.5.3 CTS reassignment and ETS considerations

194

Reconfiguration of the CTS from one server to another has an effect on the Coordinated
Server Time because when the new CTS is configured, its ETS configuration becomes active
for the CTN at the time that the configuration switch occurs.

If the ETS is configured on the target CTS to dial out with NTP or NTP with PPS, the following
actions occur:

» Any ongoing time adjustment is cancelled.
» A new time adjustment is generated from the new external time source configured.

The following sections describe the sequence when the CTS reconfiguration changes the
ETS from dial out to a NTP client, or from a NTP client to dial out. Changes from the NTP
client to NTP client or dial out to dial out are not described here, but would show a similar
sequence of events.

Changing ETS from dial out to NTP server

Important: This scenario assumes that you have an HMC that has the dial out capability
(V2.11.1 or earlier). In case you plan to add a new zEC12 server as an STP Stratum 1
candidate (HMC version 2.12.0 or later), you must use NTP or NTP with PPS as ETS for
this server.

In this scenario (shown in Figure 6-62):

» Server CEC2 is the BTS and the CTS, and is set up to use dial out if configured on the
Hardware Management Console.

» Server CEC1 is part of the same CTN. Itis the PTS but not the CTS. NTP is configured as
its external time source.

NTP S1 EH $#IE HMC/SE LAN ‘ L@
Selected NTP Server =
@ = Current Time Server
S1 i ETS=Dial Out
SNTP CECH1
Client PTS
S 2 ETS=NTP Server

Figure 6-62 Changing ETS from dial out to NTP server

The following steps show the reconfiguration of the CTS from CEC2 to CECH1:
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1. Display the CEC1 CPC Details — STP Information window (Figure 6-63). Note that CEC1

is indeed Stratum 2 because even though it is the PTS, it is not the CTS.

SCZP301 Details - SCZP301

Instance Acceptable | Product Network STP Energy
Information || Status Information | Information | Information | Management

- STP Information
Timing state: Synchronized

Timing mode: STP (Server Time Protocol)

Timing network [ID]: STP-only CTN[ITSOPOK]

Stratum level: 2

Role of CPC in CTN: Preferred Time Server (CPC)

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

OK | | Apply | | Change Options... | Cancel | | Help |
Figure 6-63 CPC Details of CEC1 (PTS but Stratum 2)

2. In the System (Sysplex) Time task from CEC1, go to the ETS Configuration tab, and

query the NTP Time Server information field (Figure 6-64). Also note the statements in the

top portion of the window indicating that because this server is not the CTS, changes
made to the ETS configuration have no immediate effect on the CTN.

(@D System (Sysplex) Time for SCZP301

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

~ Note

This CPC does not have the role of Current Time Server for an STP-only
CTN. However, it is configured to become the Current Time Server, if
necessary. If you plan to attach to an ETS device, an ETS configuration is
recommended. If an ETS is configured, the ETS device is monitored and
errors are logged. If an ETS is configured as NTP or NTP with pulse per
second (PPS), it provides redundancy of the ETS for the STP-only CTN.
Changes made to the ETS configuration for this CPC may affect the time
source for the CTN.

r 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
@ |9_12.6.46 2 64 113325  Success
|9_12.6.48 3 66.228 35 252 Success

Apply | | Query | NTP Thresholds... |

Refresh | Cancel | Help |
Figure 6-64 ETS Configuration tab

Note: On the ETS Configuration tab, whenever changes are made to the NTP Time
Server Information portion, ensure that you click Apply.
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Figure 6-65 shows the NTP Connection Query Completion message.

© NP Connection Query - sCZP401

The NTP connection query completed. The status fields contain the
query results for each NTP address.

ACT39142

Figure 6-65 NTP Connection Query Completion

3. Figure 6-66 shows the Network Configuration tab. A request is issued to reconfigure the
CTN so that CEC1 becomes the CTS.

(@m System (Sysplex) Time for SCZP301

Timing Network 5TP 5TP ETS
Network | Configuration | Configuration | Status | Configuration

r Current Network Configuration
Configured at (UTC): 9/16/12 6:37:25 PM
Preferred time server (CPC)[sczp301 (STP ID: ITSOPOK) ™

Backup time server (CPC) [5Czp401 (STP ID: TSOPOK) ™

Arbiter Not configured | |

[C1Only allow the server(s) specified above to be in the CTN

[CIForce configuration
Current Time Server (CPC)
@ Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D|ITSOnew1 -
Apply | | Initialize Time_.. || Deconfigure |

Refresh | Cancel | Help |

Figure 6-66 Network Configuration tab - Assigning CTS role to PTS

4. The Network Configuration Change Confirmation message ACT37357 displays
(Figure 6-67). Click Yes to confirm.

Network Configuration Change Confirmation -
SCZP301

You reguested to change the network configuration of your
STP-only CTN.

Do you want to continue to apply the configuration changes?

ACT37357

o] Lo

Figure 6-67 Network Configuration Change Confirmation
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5. When the reconfiguration is complete, CEC1 becomes the CTS. Click Refresh to
update the information. The Timing Network tab (Figure 6-68) shows that the CTN Time
Source is NTP, the NTP Stratum Level is 1, and the NTP Source ID is GPS. The
Adjustment Steering button is now enabled because a new time adjustment has
been generated.

Q@@ System (Sysplex) Time for SCZP301

Timing Network STP ; STP ETS _
Network | Configuration | Configuration | Status | Configuration

r Coordinated Server Time
Time: 11:26:58 PM
Date: 91712

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

- Offsets

Leap second: 25

Time zone offset from UTC: -5:00

Daylight saving time (hours : minutes):1 : 00
- Network

Timing network type: STP-only CTN

Coordinated timing network (CTN) ID:ITSOPOK -

CTN time source: NTP

NTP stratum level: 2

Adjustment Steering... | Adjust Time... | Adjust Leap Seconds... | | Adjust Time Zone...

Refresh | Cancel | Help |

Figure 6-68 Timing Network tab - CTN time source changed to NTP

6. When you click Adjustment Steering, the Adjustment Steering Information window
displays (Figure 6-69). It shows the steering adjustment data, including the difference
between the NTP external reference and the Coordinated Server Time. It also estimates
when the steering process will finish.

J%» Adjustment Steering Information - SCZP301
r Steering

Status: Steering completed

Amount (seconds): 0.001144

Start time (UTC): 9/18/12 3:12:38 AM
Estimated finish time (UTC):9/18/12 3:17:20 AM

CTN time source: NTP

NTP stratum level: 2

OK | | Help

Figure 6-69 Adjustment Steering Information

Changing ETS from NTP server to dial out

Note: This scenario is presented simply for completeness of the information, because it is
highly unlikely to revert to a dial out ETS configuration after you have included a zEC12 in
your CTN. This scenario pertains to older servers (z196, z114, and earlier generations).
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This scenario assumes that you have an HMC which has the dial out capability (V2.11.1 or
earlier). In case you plan to add a new zEC12 server as an STP Stratum 1 candidate (HMC
version 2.12.0 or later) you must use NTP or NTP w/ PPS as ETS for this server.

In this scenario (as shown in Figure 6-70):

» CEC2is part of the CTN. It is the BTS, and is set up to use dial out if configured on the
Hardware Management Console.

» CECH1 is part of the same CTN. It is the PTS and the CTS, and NTP is configured as its
external time source.

CECH @ = Current Time Server
PTS
S1 ETS=NTP Server
JCEC2
BTS
S2 ETS=Dial Out

Figure 6-70 Changing ETS from NTP server to dial out

To reconfigure the CTS from CEC1 to CEC2:

1. Select the Network Configuration tab for CEC2 to assign it as the new CTS
(Figure 6-71).

@0 System (Sysplex) Time

CEC1
Timing Network ETR ETR sTP STP
Network Configuration Configuration Status

ETS
Configuration Status Configuration

10/3/09 7:16:05 PM

Preferred time server (CPC) |CEC1 (STP ID: TSOPOK) j
Backup time server (CPC) CEC2 (STP ID: TSOPOK) j
Arbiter Not configured j

1 Only allow the server(s) specified above to be in the CTN

[ Force configuration
Current Time Server (CPC)
1 Preferred time server (CPC)
@ Backup time server (CPC)

Coordinated timing network ID [TSOPOK o

Apply | Deconfigure

Refresh Cancel Help
Figure 6-71 Network Configuration tab for CEC2
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2. The Network Configuration Change Confirmation message ACT37357 displays. Click Yes.
Message ACT37341 displays (Figure 6-72).

‘6 Modify Network Configuration ‘

The network configuration change was successful.
ACT37341
Figure 6-72 Modify Network Configuration

3. Click OK to return to the Network Timing tab (Figure 6-73). The CTN Time source now
indicates “Dial up time source via the Hardware Management Console”. The Adjustment

Steering button is enabled.

(@o System (Sysplex) Time
CEC1
Timing Network ETR ETR sTP STP ETS
Network Configuration Configuration Status Configuration Status Configuration

Time: :117:22 PM
Date: 10/10/09
Time zone: (UTC-05:00) Eastern Time (US & Canada) (EST/EDT)
Currently: EDT

Léép s.-econd: o}
Time zone offset from UTC: -5:00
Daylight saving time (hours : minutes): 1 : 00

network type: STP-only CTH

T.immg

Coordinated timing network (CTN) ID: [TSOLAB -
CTN time source: Dial-up time source via Hardware Management Console
| Adjustment Steering.. | Adjust Time... | Adjust Leap Seconds... | Adjust Time Zaone...
Refresh | Cancel | Help

Figure 6-73 Timing Network Tab - CTN time source now HMC dial-up

4. Click Adjustment Steering, and the Adjustment Steering Information displays
(Figure 6-74).

‘(@@ Adjustment Steering Information - CEC2
Status: Steering completed
Amount (seconds): -0.013674
Starttime (UTC): 10/ 0/09 8:13:32 PM
Estimated finish time (UTC): 104 0/09 8:30:57 PM
CTN time source: Dial-up time source via Hardware

Management Console

Figure 6-74 Adjustment Steering Information
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5. On the CPC Details window (Figure 6-75) the STP Information shows that CEC1 is the
PTS but is no longer the CTS.

‘ CEC1 Details - CEC1

Instance Acceptable Product Network

STP
Information Status Information Information Information

Timing state: Synchronized

Timing mode: STP (Server Time Protocal)

Timing network [ID]:  STP-only CTN[ITSCLAB]

Stratum level: 2

Role of CPC in CTN: Preferred Time Server (CPC)

Time zone: (UTC-05:00) Eastern Time (US & Canada) (EST/EDT)
Apply ]| Ghange Options... || cancel || Help

Figure 6-75 CPC Details for CEC1

6.5.4 Changing the server roles

200

The STP-only CTN roles of Preferred Time Server, Backup Time Server, and Arbiter are
displayed and modified using the Network Configuration tab within the System (Sysplex)
Time task.

The restrictions associated with changing the CTN roles are the same as when initially
converting to an STP-only CTN:

» Only the Preferred Time Server role needs to be defined. This server automatically
becomes the Current Time Server. Running without a Backup Time Server is not
advisable, because the Preferred Time Server becomes a single point of failure in the
CTN.

» An Arbiter can only be defined if a Backup Time Server has also been defined. The roles
of Backup Time Server and Arbiter can be removed by assigning these as not configured.

» No server can assume multiple roles.

Tip: The same rule applies to changing the CTN server roles as it does to changing the
Current Time Server, namely that the CTN configuration changes must be performed from
the server that will become the Current Time Server when the reconfiguration is complete.

Reconfiguring the PTS, BTS, and Arbiter

There is no requirement to stage changes in increments, although this is possible. All the
server roles within an STP-only CTN may be redefined in one single reconfiguration request.

Consider the initial configuration (shown in Figure 6-76). It is possible in one single request to
the System (Sysplex) Task to perform the following tasks:
» Reconfigure all three roles.
— Preferred Time Server
— Backup Time Server
— Arbiter
» Change the Current Time Server from the PTS to the BTS.
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(@D System (Sysplex) Time for SCZP301
Timing Network STP STP ETS
Network | Configuration | Configuration | Status = Configuration

- Current Network Configuration
Configured at (UTC):

Backup time server (CPC)
Arbiter

[C1Force configuration

Preferred time server (CPC)[SCZP401 (STP ID: ITSOPOK) 7|
SCZP301 (STP ID: ITSOPOK) 7/

SCZP201 (STP ID: ITSOPOK)
Only allow the server(s) specified above to be in the CTN

Current Time Server (CPC)
@ Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D|ITSOPOK

Apply | | Initialize Time... | | Deconfigure |

]

Refresh | Cancel | Help |

Figure 6-76 Network Configuration tab - Initial view

To adhere to the rule, after all changes are made, ask yourself:
1. PTS or BTS: Who has the radio button selected for Current Time Server?

2. Which server is assigned the role of [answer of question 1]?
3. Am | on the Network Configuration tab belonging to server [answer of question 3]?

(@D System (Sysplex) Time for SCZP301

STP ETS

Configuration

STP
Status

Network

Timing
Configuration

Network

Configuration

- Current Network Configuration

Configured at (UTC):

Backup time server (CPC)
Arbiter

[CIForce configuration

Preferred time server (CPC)[Sczp201 (STP ID: ITSOPOK) 7/
SCZP301 (STP ID: ITSOPOK) ™

SCZP401 (STP ID: ITSOPOK)
Only allow the server(s) specified above to be in the CTN

Current Time Server (CPC)
© Preferred time server (CPC)
@ Backup time server (CPC)

Coordinated timing network |D|ITSOPOK
Apply | | Initialize Time... | | Deconfigure |

]

Refresh | | Cancel | | Help |

Figure 6-77 Reassigning roles from Network Configuration tab
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Based on the changes to be applied in Figure 6-77 on page 201, if the configuration changes
are attempted from either SCZP101 or H40, error message ACT37336 is displayed
(Figure 6-78).

‘® Invalid Metwork Configuration - SCZP401

Configuration must be applied from the designated Current Time
Server (CPC) in the configuration.

If this system is configured as Preferred Time Server (CPC) you
must choose Preferred Time Server (CPC) as the Current Time
Server (CPC).

If this system is configured as Backup Time Server (CPC) you must
choose Backup Time Server (CPC) as the Current Time Server
(CPC).

ACT37336
OK

Figure 6-78 Invalid Network Configuration message

Also, before allowing a configuration change to proceed, the STP facility checks that initialized
STP links exist between the servers that are defined under the various roles. Figure 6-79
shows that no initialized STP links exist between H40 and any other servers. This might be a
result of all coupling links being configured off, or a hardware maintenance outage on the

servers.
(@D System (Sysplex) Time for SCZP401
Timing MNetwork STP STP ETS
Network | Configuration | Configuration | Status | Configuration
Timing state: Synchronized
Usable clock source: Yes
Timing mode: STP (Server Time Protocol)
Stratum level: 2
Maximum timing stratum level:3
Maximum STP version: 4
r System Information
Local STP Remote Directly Attached System System Stratum Active STP Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence Name |Level Version Version
r Local Uninitialized STP Links
Local STP STP Link Reason Code Reason Code
Link Identifier| Type Sent Received
0700 Coupling over InfiniBand Offline -
0701 Coupling over InfiniBand Offline =
0702 Coupling over InfiniBand Offline
0703 Coupling over InfiniBand Offline
0704 Coupling over InfiniBand Configuration error
0705 Coupling over InfiniBand Offline
0706 Coupling over InfiniBand Offline
o7or7 Coupling over InfiniBand Offline -

Refresh | | Cancel | | Help |
Figure 6-79 No initialized STP links between SCPZ401 and SCZP301 or SCZP201
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If connectivity conditions are not satisfied, the configuration request is rejected. An error

message displays depending on which connection is missing. Figure 6-80 shows there are no

links between BTS and PTS.

® Modify Network Configuration - SCZP301

The network configuration change failed.

There is no connection to the Backup Time Server (CPC) from the
Preferred Time Server (CPC).

Correct the missing connection, select a different configuration if
possible, or select 'Force configuration’ and retry.

ACT37343

Figure 6-80 Modify Network Configuration - No links between BTS and PTS

Figure 6-81 shows there are no links between the Arbiter and CTS.

® Modify Network Configuration - SCZP301

The network configuration change failed.

There is no connection to the Arbiter from the Current Time Server
(CPC).

Correct the missing connection, select a different configuration, or
select "Force configuration’ and retry.

ACT37345

Figure 6-81 Modify Network Configuration - No links between Arbiter and CTS

Figure 6-82 shows that there are no links between the Arbiter and BTS.

® Modify Network Configuration - SCZP301

The network configuration change failed.

There is no connection to the Arbiter from the Backup Time Server
(CPC). Correct the missing connection, select a different
configuration, or select 'Force configuration' and retry.

ACT39189

Figure 6-82 Modify Network Configuration - No links between Arbiter and BTS
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Force configuration

If it is understood that connectivity requirements are not being met at the time that a
reconfiguration is being performed, use the Force configuration option to bypass the
checking (Figure 6-83).

(@D System (Sysplex) Time for SCZP301

Timing Network STP . STP ETS _
Network | Configuration | Configuration | Status = Configuration

r Current Network Configuration
Configured at (UTC):
Preferred time server (CPC) sczp201 (STP ID: ITSOPOK)

Backup time server (CPC) [SCzP301 (STP ID: ITSOPOK) 7|

Arbiter SCZP401 (STP ID: ITSOPOK)

Only allow the server(s) specified above to be in the CTN
[¥IForce configuration
Current Time Server (CPC)
Preferred time server (CPC)
@ Backup time server (CPC)

Coordinated timing network |D|ITSOPOK d
Apply | | Initialize Time... | | Deconfigure |

Refresh | | Cancel | | Help |

Figure 6-83 Network Configuration tab - Force configuration selected

This is one of two scenarios whereby the Force configuration option is enabled, as
described in the warning message displayed (Figure 6-84) after you click Apply.
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Network Configuration Change Confirmation -
SCZP301

You requested to force the network configuration which results in
the configuration being applied without verification. All
connectivity checking between the Preferred Time Server,
Backup Time Server (if defined), and the Arbiter (if defined) is
bypassed.

The force option should only be used if:

1) You are defining a new STP-only CTN and you are certain
that a Current Time Server with the same CTN ID is not currently
defined.

or

2) You understand why connections between all the servers
(CPCs) with defined roles are missing or are not currently online.

Using the force option for other reasons might result in two
STP-only CTNs that are not synchronized to each other but that
have the same CTN ID.

If you are not sure how to proceed, see the Server Time Protocol
Implementation Guide, 5G24-7281, for more information.

Do you want to force the network configuration changes?

ACT37348

_Yes | o |

Figure 6-84 Network Configuration Change Confirmation

The other scenario pertains to configuring an STP-only CTN from scratch described in 6.4,
“Configuring an STP-only CTN” on page 178. Again, this does not pertain to a migration from

a Mixed CTN to an STP-only CTN.

The message in Figure 6-85 displays when the configuration change is successful.

0 Modify Network Configuration - SCZP301

The network configuration change was successful.

ACT37341

ok |

Figure 6-85 Modify Network Configuration message

Attention: Use Force configuration with care, because it might unintentionally implement

an STP-only CTN that is not tolerant of Current Time Server failure.

The Force configuration option only bypasses the connectivity checking, as previously
outlined. It does not allow reconfigurations that are invalid, such as a CTN with an Arbiter

defined but no Backup Time Server specified.
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Configuring a Backup Time Server

Definition of a Backup Time Server is optional and is done using the Network Configuration

tab by specifying the required server in the Backup Time Server box and clicking Apply
(Figure 6-86).

(@D System (Sysplex) Time for SCZP301

Timing Network STP STP ETS
Network | Configuration | Configuration | Status | Configuration

r Gurrent Network Gonfiguration
Configured at (UTC): 9/16/12 6:37:25 PM
Preferred time server (CPC)[sczp301 (STP ID: ITSOPOK)

Backup time server (CPC) [SCZP401 (STP ID: [TSOPOK) |
Arbiter R

Not configured

Only allow the server(s) specified above to be in the CTN
Force configuration

Lurre fime server (LHLG)

@ Preferred time server (CPC)
Backup time server (CPC)

Coordinated timing network |D|ITSOPOK

Apply | | Initialize Time... | Deconfigure |

Refresh | | Cancel | | Help |

Figure 6-86 Network Configuration tab - BTS defined

Because this is a network configuration change, it needs to be performed from the Current
Time Server. As shown in Figure 6-86, the preferred (and current) time server is SCZP201, so
this reconfiguration request must be performed from server SCZP201.

Recommendation: Configuring a Backup Time Server is optional, but a useful idea.
Otherwise, the Preferred Time Server is a single point of failure in the CTN.

A Backup Time Server needs direct timing link connectivity to the Preferred Time Server. This

is verified as part of the reconfiguration process (unless the Force configuration option has
been selected).

There are no messages sent to the z/OS console during the definition of the Backup Time
Server, unlike the removal of the Backup Time Server that causes message IEA389I for
automation purposes (see “Removing the Backup Time Server” on page 210).

Alternately, issue the z/OS DISPLAY ETR command before the reconfiguration and
determine that the CTN does not have a Backup Time Server (Figure 6-87).

The last two lines of the display indicate that there is only a Preferred Time Server configured,
and that neither a Backup Time Server or an Arbiter have been configured.
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D ETR
IEA386I 19.36.33 TIMING STATUS 385
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 1
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002817.518.1BM.02.00000002991E
THIS IS THE PREFERRED TIME SERVER
THIS STP NETWORK HAS NO BACKUP TIME SERVER
THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER

Figure 6-87 z/OS DISPLAY ETR - Backup Time Server is not configured

After the reconfiguration is complete, issue the DISPLAY ETR again. The absence of the
second-to-last line of Figure 6-88 indicates that the CTN now supports a Backup Time Server.

D ETR
IEA386I 20.06.18 TIMING STATUS 395
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 1
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002817.518.1BM.02.00000002991E
THIS IS THE PREFERRED TIME SERVER
THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER

Figure 6-88 z/OS DISPLAY ETR - Backup Time Server is configured

Configuring an Arbiter

Defining an Arbiter is optional and is performed on the Network Configuration tab by
specifying the required server in the Arbiter box and clicking Apply. Because this is a CTN
configuration change, it needs to be performed from the Current Time Server.

Recommendation: Configuring an Arbiter is optional, but is a useful idea to enhance the
failure detection and recovery capabilities of an STP-only CTN.

If an Arbiter is included in a STP-only CTN, then ensure that a Backup Time Server is also
defined. Otherwise, the reconfiguration is rejected.

The role of the Arbiter is to assist in reconfiguring the Current Time Server role from the
Preferred Time Server to the Backup Time Server in recovery scenarios. As a result, the
Arbiter must have link connectivity to both of these servers. Any attempt to assign an Arbiter
without having the required coupling link connectivity to the PTS and BTS fails.

Note: The connectivity check can be bypassed by specifying Force configuration on the
Network Configuration tab. However, do not do this under normal circumstances.

No z/OS messages are produced during definition of an Arbiter. As with the Backup Time
Server, issue the z/OS DISPLAY ETR command to determine whether the STP-only CTN has
an Arbiter defined (Figure 6-89).

Chapter 6. Operations in an STP-only CTN 207



208

D ETR
IEA386I 21.02.15 TIMING STATUS 405
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 1
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002817.518.1BM.02.00000002991E
THIS IS THE PREFERRED TIME SERVER

Figure 6-89 z/OS DISPLAY ETR - Arbiter defined

As in Figure 6-89, the absence of a line pertaining to the presence of an Arbiter (as compared
to Figure 6-88 on page 207) indicates that an Arbiter is defined.

Configuring the same server to multiple CTN server roles

Each of the server roles in the CTN must be allocated to a separate server or set to a value of
Not Configured, except for the Preferred Time Server, which must be defined.

If an attempt is made to assign multiple roles to the same server, the configuration request is
rejected and message ACT37338 displays (Figure 6-90).

® Invalid Network Configuration - SCZP301

The Preferred Time Server (CPC), Backup Time Server (CPC), and
Arbiter must be unigue.

ACT37338
OK

Figure 6-90 Invalid Network Configuration - Roles must be unique

Removing the Preferred Time Server

All STP-only CTNs need to have a Preferred Time Server defined. Any attempt to set the
Preferred Time Server to <Not Configured> in an initialized CTN is rejected as an invalid
configuration and causes message ACT37332 to be displayed (Figure 6-91).

® Invalid Network Configuration - SCZP301

The Preferred Time Server (CPC) must be configured.

ACT37332

ok |

Figure 6-91 Invalid Network Configuration - PTS must be configured

The Preferred Time Server role can only be removed by deconfiguring the STP-only CTN by
using the Deconfigure button.

Removing the Arbiter

The Arbiter may be removed from an STP-only CTN. The Arbiter can be removed without
regard to the Current Time Server role. Successful removal of the Arbiter does not produce
any messages at the z/OS console.

Issue the DISPLAY ETR command to determine whether the CTN currently has an Arbiter
defined. Figure 6-92 demonstrates issuing DISPLAY ETR from the Backup Time Server in a
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configuration without an Arbiter. The last line of the display indicates the absence of an
Arbiter in the configuration.

D ETR
IEA3861 17.19.59 TIMING STATUS 428
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002827.518.IBM.02.00000002991E
THIS IS THE BACKUP TIME SERVER
NUMBER OF USABLE TIMING LINKS = 6
THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER

Figure 6-92 z/OS DISPLAY ETR - No Arbiter

Figure 6-93 demonstrates issuing DISPLAY ETR from the Backup Time Server in a
configuration with an Arbiter.

This is almost identical to the display in Figure 6-92, except that the message indicating the
absence of an Arbiter does not appear in Figure 6-93.

D ETR
IEA3861 18.06.54 TIMING STATUS 216
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002827.C24.IBM.02.000000026A3A
THIS IS THE BACKUP TIME SERVER
NUMBER OF USABLE TIMING LINKS = 7

Figure 6-93 z/OS DISPLAY ETR: Arbiter present
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Removing the Backup Time Server

There might be a requirement to remove the Backup Time Server role from the CTN. This can
be achieved from the Network Configuration tab by setting the Backup Time Server field to
Not configured (Figure 6-94).

Q@@ System (Sysplex) Time for SCZP301

Timing Network STP . STP ETS .
Network | Configuration | Configuration | Status = Configuration

r Current Network Configuration

Configured at (UTC): 9/16/12 6:37:25 PM

Preferred time server (CPC)[Sczp301 (STP ID: ITSOPOK) 7|
Backup time server (CPC) [Not configured -
Arbiter Not configured =

[C1Only allow the server(s) specified above to be in the CTN

[CForce configuration
Current Time Server (CPC)

@ Preferred time server (CPC)
© Backup time server (CPC)

Coordinated timing network |D|ITSOPOK -
Apply Initialize Time... | Deconfigure |

Refresh | | Cancel | | Help |

Figure 6-94 Network Configuration tab - BTS definition removed

Before the BTS can be removed, the user needs to make sure that the Arbiter is not defined
and that the BTS is not the Current Time Server; otherwise, an error message displays.

The example shown in Figure 6-95 results in a failure, because a configuration with an Arbiter
but no BTS is not valid.

(@D System (Sysplex) Time for SCZP301

Timing Network STP . STP ETS _
Network | Configuration | Configuration | Status | Configuration

r Current Network Configuration

Configured at (UTC): 9/16/12 7:12:36 PM

Preferred time server (CPC)[ScZp301 (STP ID: [TSOPOK) 7|
Backup time server (GPC)  [Not configured -
Arbiter SCZP201 (STP ID ITSOPOK) I

Only allow the server(s) specified above to be in the CTN

[CIForce configuration
Current Time Server (CPC)
@ Preferred time server (CPC)
- Backup time server (CPC)

Coordinated timing network |D|ITSOP0K d
Apply | | Initialize Time.. | Deconfigure |

Refresh | | Cancel | | Help |
Figure 6-95 Network Configuration tab - Arbiter defined without BTS
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The error message ACT37333 displays (Figure 6-96). In this case, the Arbiter must also be

removed before the Backup Time Server can be removed.

® Invalid Network Configuration - SCZP301

The Backup Time Server (CPC) must be configured when the
Arbiter is configured.

ACT37333

ok |

Figure 6-96 Invalid Network Configuration - BTS must be configured

If the Backup Time Server is also the Current Time Server, the request also fails, and the

error message ACT37336 displays (Figure 6-97).

® Invalid Network Configuration - SCZP301

Configuration must be applied from the designated Current Time
Server (CPC) in the configuration.

If this system is configured as Preferred Time Server (CPC) you
must choose Preferred Time Server (CPC) as the Current Time
Server (CPC).

If this system is configured as Backup Time Server (CPC) you must
choose Backup Time Server (CPC) as the Current Time Server
(CPC).

ACT37336

ok |

Figure 6-97 Invalid Network Configuration - Must be applied from CTS

When removal of the Backup Time Server is successful, zZOS message IEA389I displays on

each z/OS console, warning that the CTN no longer has a time server backup available:
IEA389I THIS STP NETWORK HAS NO SERVER TO ACT AS BACKUP

This is the only message that displays during a reconfiguration of the STP roles. There are no
equivalent messages displayed when a Backup Time Server is added to the CTN, or upon

removal or addition of an Arbiter.

Use the DISPLAY ETR command to determine whether the CTN currently has a Backup Time

Server defined.
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The presence of the last two lines in Figure 6-98 indicates that both the Backup Time Server
and Arbiter roles are not currently defined. Absence of the Backup Time Server automatically
implies that there is no Arbiter, because a configuration with a Preferred Time Server and an
Arbiter but no Backup Time Server is not valid.

D ETR
IEA3861 15.41.12 TIMING STATUS 470
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 1
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002817.S18.1IBM.02.00000002991E
THIS IS THE PREFERRED TIME SERVER
THIS STP NETWORK HAS NO BACKUP TIME SERVER
THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER

Figure 6-98 z/OS DISPLAY ETR - Backup server and Arbiter not defined

Deconfiguring a CTN

Through the HMC, it is possible to deconfigure the STP-only CTN by removing the roles of the
Preferred Time Server, Backup Time Server, and Arbiter.

Attention: Deconfiguring the CTN results in the loss of the clock source for all servers in
the CTN. This action is disruptive to all z/OS images, running in a sysplex or non-sysplex,
when running with STPMODE YES.

Deconfigure should only be used to shut down the entire CTN.

This Deconfigure button is accessed from the Network Configuration tab and is only enabled
on the Current Time Server (Figure 6-99).

(@D System (Sysplex) Time for SCZP301

Timing Network STP . STP ETS _
Network | Configuration | Configuration | Status = Configuration

r Current Network Configuration

Configured at (UTC): 9/16/12 5:18:55 PM
Preferred time server (CPC) ISCZP301 (STP ID: ITSOPOK) j

Backup time server (CPC) [SCZP401 (STP ID: [TSOPOK) 7/

Arbiter SCZP201 (STP ID° ITSOPOK) 7!
Only allow the server(s) specified above to be in the CTN
[CIForce configuration

Hrrant Time Carsar (D
Irrent 1ime Senver (GHG)

© Preferred time server (CPC)
- Backup time server (CPC)

Coordinated timing network |D|ITSOPOK
Apply| Initialize Time | Deconfigure

Refresh | | Cancel | | Help |

Figure 6-99 Network Configuration tab - Deconfigure
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When you click Deconfigure, confirmation message ACT37384 displays (Figure 6-100).

A Deconfigure Timing Network Confirmation - SCZP301

_Yes | Mo |

Aftention: The action you requested will result in the loss of clock
source for all servers (CPCs) in this STP-only CTN.

This will result in the loss of all active images in any sysplex in the
entire STP-only CTN.

Do you want to deconfigure the STP-only CTN?

ACT37384

Figure 6-100 Deconfigure Timing Network Confirmation message

Clicking Yes results in the loss of the clock source for all servers in the STP-only CTN, which
in turn causes the loss of all active sysplex images and access to coupling facilities using CF
Request Time Ordering. In essence, this operation renders all servers to Stratum 0.

To reestablish a deconfigured CTN, see Chapter 7, “Operational considerations” on page 243

6.6 Time management

In this section we discuss time management.

6.6.1 Adding an ETS to an existing CTN

There are several possible configurations that can already be in use for an STP-only CTN as
a starting point. Moreover, when migrating from an STP-only CTN to an STP-only CTN with
the NTP client, the effect on the CTN depends on the role of the server being configured:

>

If the Current Time Server is configured to use an NTP server or an NTP server with PPS,
the NTP client on the CTS accesses the NTP server and the time adjustments are used to
steer the Coordinated Server Time. This occurs when the NTP configuration is applied on
the ETS configuration tab.

If the server that is configured to use an NTP server or an NTP server with PPS is not the
Current Time Server (but is either the PTS or the BTS), the NTP client on the PTS or BTS
accesses the NTP time server, but the time adjustments may not be used to steer the
Coordinated Server Time. Instead, the NTP server will be monitored as long as it is not the
CTS. This monitoring is done to detect an NTP server access problem. The NTP server is
used to steer the Coordinated Server Time when the server becomes the CTS or the NTP
server on the CTS is not accessible. See “ETS recovery using NTP servers” and “ETS
recovery using NTP servers with PPS” in the Server Time Protocol Recovery Guide,
SG24-7380, for more details.

If the server that is configured to use an NTP server or an NTP server with PPS is neither
the PTS nor the BTS, the NTP server is not accessed, and its availability has no
immediate effect on the CTN.
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Table 6-2 gives an overview of the dependencies of the current role of a server in an STP-only
CTN and the ETS configuration usage.

Table 6-2 Server role in an STP-only CTN and NTP client support enabled

CTS Current role in the ETS configuration ETS configuration effect
STP-only CTN required
Yes PTS or BTS Yes Immediately
No PTS or BTS No, but suggested When server becomes CTS
No Not PTS nor BTS No, but suggested When a server is defined as
PTS or BTS and becomes
CTS

Note: The ETS configuration is stored at the target server, independent of the current role
of this server.

To configure the ETS to use an NTP server in an STP-only CTN:

1. Connect an NTP server to an STP-capable server that is already part of or that will
become part of an STP-only CTN. The LAN connectivity between the NTP server and the
Support Element network varies depending on the user requirements and preexisting
environments. See 1.2, “Configuring an NTP server” on page 5, for more information.

2. Onthe ETS Configuration tab, select Use NTP or Use NTP with pulse per second (PPS)
and configure the appropriate NTP servers.

3. Reassign CTN roles if necessary.

Configuring an NTP server

Without regular adjustment, the time within the CTN slowly drifts, which might or might not be
acceptable depending on the time accuracy requirements.
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First, configure the NTP client function on the PTS/CTS. If the selected NTP server is valid
but the time difference between the NTP server and the Coordinated Server Time is more
than 60 seconds, an error status of CPC/NTP time difference > 60 seconds displays
(Figure 6-101).

(@Q System (Sysplex) Time for SCZP301
Timing Network STP sTP ETS

Network | Configuration | Configuration | Status | Configuration

r 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
@ |9_12.6.46 CPC/NTP time difference = 60 seconds

|9_12.6.48 CPC/NTP time difference = 60 seconds

Apply | | Query | | NTP Thresholds... |

Refresh | | Cancel | | Help |

Figure 6-101 ETS Configuration tab - NTP time difference > 60 seconds

This can occur, for example, if this is a new STP-only CTN and time was initially entered
manually without referencing an ETS. Another example might be that the time was inherited
from a Sysplex Timer during a Mixed CTN to STP-only CTN migration and the time on the
Sysplex Timer had not referenced an ETS ever.

This condition does not prohibit you from configuring the NTP server as an ETS. However, in
this case the STP facility does not automatically create a time adjustment to steer the CST to
the time provided by the NTP server configured at the CTS because it can only track to under
60 seconds. You must manually adjust the time in increments of 60 seconds (and let the
steering complete) until the difference is under 60 seconds, at which point the STP facility is
then able to automatically make time adjustments and steer the CST. Figure 6-102 shows the
results for our example when we select Adjust Time on the Timing Network tab.

(@D Adjust Time - SCZP301

Enter the adjustment amount.
Adjustment amount|+734_1 873| -60.000000 to
60.000000 seconds

| Access External Time Source |

oK | | cancel | | Help |

Figure 6-102 Adjust time accessing an ETS that differs from the CST by over 60 seconds

We have to replace +734.18731 with +60, let the steering complete, and repeat this a dozen
times until +14.18731 is left over, at which point the STP facility is able to take over and make
automatic adjustments. This example is an extreme case because each 60-second steering

iteration takes about 17.5 days, for a total of 210 days.
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If there is no error, the new ETS configuration becomes instantly active when you click Apply,
and STP creates a time adjustment to steer the current server time to the time provided by
the NTP server configured at the CTS. The Adjustment Steering button on the Timing
Network tab provides information about this created time adjustment and its completion time.

Verification
To verify, follow these steps:
» From the HMC

To verify the successful configuration of the ETS, select the Timing Network tab
(Figure 6-103). The Network portion indicates that:

The timing network type is STP-only CTN.
The CTN time source is NTP.

The NTP stratum level is 1.

The NTP source ID is GPS.

The CTN time source reflects from where the Coordinated Server Time is currently being
steered. Typically, the user must expect to see one of the NTP server clock sources
described in Table 1-1 on page 21.

(@@ System (Sysplex) Time for SCZP301

Timing Network STP STP ETS
Metwork | Configuration | Configuration | Status | Configuration

r Coordinated Server Time
Time: 1:50:11 PM
Date: 9721112
Time zone:(UTC-05:00) Eastern Time (US & Canada) (EST/EDT)
Currently: EDT

- Offsets
Leap second: 25
Time zone offset from UTC: -5:00
Daylight saving time (hours : minutes):1 : 00
- Network
Timing network type: STP-only CTN
Coordinated timing network (CTN) ID:ITSOPOK -
CTN time source: NTP
NTP stratum level: 1
NTP source 1D: GPS
Adjustment Steering... | Adjust Tme... | Adjust Leap Seconds... | | Adjust Time Zone...

Refresh | | Cancel | | Help |

Figure 6-103 Timing Network tab - CTN time source indicates NTP
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After clicking Adjustment Steering, the Adjustment Steering Information window displays
(Figure 6-104). The following information is given:

— The status, which can be:

e Steering completed
e Steering in progress
e Tracking to PPS signal

— The difference between the NTP server time and the CST.
— The time that the adjustment started.

— The estimated time to finish the adjustment. This information is not shown if NTP with
pulse per second is used.

— The CTN time source is NTP.
— The NTP stratum level.
— The NTP source ID, only displayed if the STP server is a Stratum 1.

J%» Adjustment Steering Information - SCZP301
Status: Steering completed
Amount (seconds): 0.000313

Start time (UTC): 9/21112 5:17:04 PM
Estimated finish time (UTC):9/21/12 5:20:51 PM

CTN time source: NTP

NTP stratum level: 1

NTP source 1D: GPS

Ok Help

Figure 6-104 Adjustment Steering Information

» From z/OS

z/OS images have no knowledge of the external time source, whether the server is
configured to dial out, an NTP server, or an NTP server with PPS. Only the server stratum
level and synchronization status can be verified from a z/OS image.

6.6.2 Time adjustment

Without regular adjustment, the time within the CTN slowly drifts, which might or might not be
acceptable depending on the time accuracy requirements. Adjustments to time can be made
either manually through application of an adjustment offset or automatically using a
previously configured ETS. In either case, the adjustments are made in small enough
increments that the operating system and subsystem software are unaware that time is
speeding up or slowing down. This capability is known as steering.

When an ETS is used, it needs to be configured before it can be used to steer the time. After
the ETS is configured, the current server time is typically adjusted to the ETS automatically
on a periodic basis. You can also choose manual adjustment using the ETS.

The ETS can be achieved either through a dial out telephone connection through a modem
on the HMC, or through the NTP client function at the SE connected to an NTP server or an
NTP server with PPS. Time adjustments are only permitted from the Current Time Server,
which propagates the adjustments throughout the STP-only CTN.
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The following adjustments are possible:
» Adjustment steering

STP supports adjustment steering, which allows the time at the Current Time Server to be
changed by up to +/- 60 seconds. Adjustments greater than 60 seconds can be
implemented in multiple increments of +/- 60 seconds. This might take considerable
elapsed time to achieve.

The offset specified is gradually incorporated into the STP messages in small enough
increments or decrements such that the operating systems, subsystems, and applications
are unaware that time is speeding up or slowing down.

The input of the offset to be steered out is done either manually, or through the ETS. When
an ETS is used, it is invoked manually, configured to run on a regular basis using
Customize Scheduled Operations on the Support Element, or is invoked automatically if
using an NTP server (see item 15 on page 25).

Note: In an STP-only CTN, the rate at which adjustment steering is applied is
approximately a one-second adjustment every 7 hours. Compared to ETR network or
Mixed CTN, the Sysplex Timer provides steering at a rate of a one-second adjustment
approximately every 11 hours.

» Base steering

Base steering is similar to adjustment steering. This is an automatic function requiring no
user control. It is performed at the Current Time Server, and requires a dial out or a
Stratum 1 NTP server configured as ETS.

By comparing the UTC time obtained from multiple dial out events with the corresponding
Current Time Server time values, STP can compute the amount of drift that has occurred
between the dial out events. This represents the inherent inaccuracy of the Current Time
Server oscillator over time.

With this information, STP can automatically introduce a compensation offset into the
timing messages by additional steering to counter the drift. As a result, the Current Time
Server self-corrects over time so that the offset returned from future dial out events
approaches zero as greater accuracy is achieved.

Time adjustments can only be performed at the Current Time Server. This may be done in the
following ways:

\{

Manually

Manually through an external time source

Automatically by scheduling a dial out to a time service
Automatically by configuring an NTP server or NTP server with PPS

vvyy

The manual time adjustments are performed by using the Adjust Time button on the Timing
Network tab.
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The Adjustment Steering button allows the current steering status to be displayed. It is initially
grayed out and disabled (Figure 6-105), but becomes enabled after the first time adjustment
and remains enabled as long as the STP-only CTN is configured.

(@D System (Sysplex) Time for SCZP301

Timing Network STP . STP ETS _
MNetwork | Configuration | Configuration | Status | Configuration

r Coordinated Server Time
Time: 11:26:59 PM

Date: 91712

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

- Offsets

Leap second: 25

Time zone offset from UTC: -5:00

Daylight saving time (hours : minutes):1 : 00
- Network

Timing network type: STP-only CTN

Coordinated timing network (CTN) ID:ITSQPQK -

CTN time source: NTP

NTP stratum level: 2

Adjustment Steering... | Adjust Time- .. | Adjust Leap Seconds... | Adjust Time Zone...

Refresh | Cancel | Help |

Figure 6-105 Timing Network tab - Prior to first time adjustment

All manual time adjustments in an STP-only CTN are done through the Adjust Time button on
the Timing Network tab.

Creating a manual time adjustment
In Figure 6-106, the Adjust Time window displays when the Adjust Time button is clicked.

Through the Adjust Time window, it is possible to manually initiate a time adjustment and to
modify or delete a previous time adjustment that is still in progress.

For a manual time adjustment, an adjustment amount needs to be entered. Presumably, the
user has previously determined the offset correction required, so it is just a case of entering
the appropriate value with a positive (+) or negative (-) correction direction indication.

Figure 6-106 illustrates a positive adjustment of 2 seconds. Click OK.

Q@D Adjust Time - SCZP301

Enter the adjustment amount.
Adjustment amount| 2 -60.000000 to
60.000000 seconds

Access External Time Source |

OK |  cancel | Heip |

Figure 6-106 Adjust time by +2 seconds
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If an acceptable value is entered message ACT37326 displays, indicating that the adjustment
steering has been activated and an estimate is provided as to when the steering is expected
to complete (Figure 6-107).

0 Time Adjustment - SCZP301

The time adjustment started successfully.

It is estimated that the adjustment will be complete by 9/24/12
4:20:09 AM (UTC).

ACT37326

ok |

Figure 6-107 Time Adjustment window - Estimated completion time

Click OK to return to the Timing Network tab. When a time adjustment is in progress, the
Adjustment Steering button on the Timing Network tab becomes active, as compared to
Figure 6-105 on page 219, where it was grayed out.

In Figure 6-108, the CTN time source field is set to “Time set manually on console,” which
indicates that time was manually entered.

(@D System (Sysplex) Time for SCZP301

Timing Network STP . STP ETS _
MNetwork | Configuration | Configuration | Status | Configuration

 Coordinated Server Time
Time: 2:18:26 PM
Date: 9/23/12
Time zone:(UTC-05:00) Eastern Time (US & Canada) (EST/EDT)
Currently: EDT

- Offsets

Leap second: 25

Time zone offset from UTC: -5:00

Daylight saving time (hours : minutes):1 : 00
- Network

Timing network type: STP-only CTN

Coordinated timing network (CTN) ID:ITSOPOK -
@TN time source: Time set manually on console)

Adjustment Steering... | Adjust Time... | | Adjust Leap Seconds... | Adjust Time Zone... |

Refresh | | Cancel | | Help |

Figure 6-108 Timing Network tab - CTN time source shows that time was set manually

Click Adjustment Steering to display information about the currently active steering request,
including the adjustment amount, start time, and estimated finish time.

The Adjust Time button is only enabled on the Current Time Server. However, when a time
adjustment has been entered, the Adjustment Steering button is enabled on all servers
in the CTN. Visibility of the adjustment steering information is not restricted to the current
time server.
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As shown in Figure 6-109, the CTN time Source field is set to “Time set manually on console,”
which indicates that the time was adjusted manually. Click OK to return to the Timing
Network tab.

(@D Adjustment Steering Information - SCZP301
Status: Steering in progress

Amount (seconds): 2.000000

Start time (UTC): 9/23/12 2:18:26 PM

Estimated finish time (UTC):9/24/12 4:20:07 AM

CTN time source: Time set manually on console)
OK Help

Figure 6-109 Adjustment Steering Information - CTN time source shows time set manually

Modifying a manual time adjustment

When a time adjustment is in progress, the Adjustment Steering button becomes active after
the first time adjustment and remains enabled as long as the STP-only CTN is configured.
The Adjust Time button on the Timing Network tab remains active, allowing the activation and
specification of a new time adjustment request.

The process of modifying a manual time adjustment is similar to creating a manual time
adjustment (see “Creating a manual time adjustment” on page 219). Each time that you click
Adjust Time, a new request to adjust the time is sent to the STP facility. As a consequence,
the new request replaces the existing request, causing new values to be calculated for
adjustment amount, start time, and estimated finish time. These new values are subsequently
displayed through the Adjustment Steering window.

Deleting a manual time adjustment
To terminate a manual time adjustment that is currently being applied:
1. Go to the Timing Network tab.

2. Click Adjust Time.
3. On the Adjust Time window, enter a new adjustment amount value of zero (Figure 6-110).

(@D Adjust Time - SCZP301

Enter the adjustment amount.
Adjustment amount|g -60.000000 to
60.000000 seconds

Access External Time Source |

OK | | cancel | | Heip |

Figure 6-110 Adjust Time window - 0 entered to remove previous manual time adjustment

Specifying a value of zero is interpreted as a deletion of the currently active manual time
adjustment. Selecting OK presents the message in Figure 6-111.

@ Time Adjustment - sCZP301

The previous adjustment is being stopped.

ACT37378

Figure 6-111 Time Adjustment - Previous time adjustment is being stopped message
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6.6.3 Manual Time Adjustment through external time source

If installed and configured, an external time source (ETS) may be used to calculate
the adjustment offset to be used in the Adjust Time window rather than entering the
value manually.

The ETS provides the current UTC time, which is compared with the TOD of the Current Time
Server, and the calculated difference (either positive or negative) is used to populate the
adjustment amount field.

Tip: Using the Access External Time Source button on the Adjust Time window is an
excellent way to accurately determine the time difference between the Current Time
Server and UTC time.

Creating a manual time adjustment via ETS

The normal context for NTP is an hourly automatic adjustment (that is, there is no need to
manually adjust the time). Although the Adjustment Steering Information window

(Figure 6-109 on page 221) provides the delta amount with the NTP server, the (manual)
Adjust Time window may also be used to verify new configured NTP servers.

The ETS configured in this example is HMC Dial-up time source.

To perform a manual time adjustment through ETS:
1. Go to the Timing Network tab.
2. Click Adjust Time to open the Adjust Time window (Figure 6-112).

@9 Adjust Time - SCZP301

Enter the adjustment amount.
Adjustment amount“ -60.000000 to
60.000000 seconds

| Access External Time Source |
OK | Cancel | Help |

Figure 6-112 Adjust Time window - Select Access ETS

3. Instead of specifying an adjustment amount, click Access External Time Source.

An ETS request is submitted. When the process completes successfully, the Adjust Time
window displays and the difference between the Current Time Server time and the UTC
time returned from the ETS is calculated and placed in the Adjustment amount field. As
shown in Figure 6-113, the value returned is -0.000726 seconds. The adjustment amount
may then be modified if required and applied as though it were manually entered

(Figure 6-113 on page 222).

(@D Adjust Time - SCZP301

Enter the adjustment amount.
Adjustment amount|_g_000725 -60.000000 to
60.000000 seconds

Access External Time Source |
oK | | cancel | | Help |

Figure 6-113 Adjust Time window - Accessing ETS to get adjustment amount
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Note: The Adjustment amount returned by the External Time Source might not be
within the +/- 60 second requirement of the Adjust Time window. The value returned
needs to be reviewed for validity before clicking OK. Values larger than +/-60 seconds
need to be applied in multiple increments until the total offset adjustment is accounted

for.

Error message ACT37325 (Figure 6-114) displays if the adjustment amount is not within
the +/- 60 seconds boundary. Click OK to return to the Adjust Time window.

® Adjustment Amount Error - SCZP301

The adjustment amount must be between -60.000000 and
60.000000 seconds. Please enter a valid amount.

ACT37325

ok |

Figure 6-114 Adjustment Amount Error

4. In the window shown in Figure 6-113 on page 222, click OK. If an acceptable value is
entered message ACT37326 displays, indicating that the time adjustment has been
activated, and an estimate is provided as to when the steering is expected to complete
(Figure 6-115).

€ Time Adjustment - SCZP301

The time adjustment started successfully.

It is estimated that the adjustment will be complete by 9/24/12
4:20:09 AM (UTC).

ACT37326

ok |

Figure 6-115 Time Adjustment window - Estimated completion time for current time adjustment

5. Click OK to return to the Timing Network tab.

As shown in Figure 6-116, note that the CTN time source field is set to “Dial-up time
source via Hardware Management Console,” which indicates that the time was adjusted
through the ETS.
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J%» System (Sysplex) Time

SCZP201

Timing Network ETR STP

ETR 5TP ETS
Network Configuration Configuration Status Configuration Status Configuration

Time: 5 “-.4:17':;_.2 PM
Date: 10/10/09
Time zone: (UTC-05:00) Eastern Time (US & Canada) (EST/EDT)

Currently: EDT

Lééb-éécond: 0
Time zone offset from UTC: -5:00
Daylight saving time (hours : minutes): 1 : 00

— Network

Timing network type: STP-only CTN
Coordinated timing network (CTN) ID: [TSOLAB -
CTN time source: Dial-up time source via Hardware Management Console
\ Adjustment Steering... | Adjust Time... | Adjust Leap Seconds... | Adjust Time Zone...
Refresh Cancel | Help

Figure 6-116 Timing Network tab - Adjustment Steering button now enabled

6. Click Adjustment Steering to display information about the currently active adjustment
steering request, including the adjustment amount, start time, and estimated finish time.

7. As shown in Figure 6-117, the Source field is set to “Dial-up time source via Hardware
Management Console,” which indicates that the time was adjusted through the ETS and is
the same as what appears in Figure 6-116 on page 224. The estimated finish time is the
same as what appears in Figure 6-115 on page 223. Click OK to return to the Timing

Network tab.
J%D Adjustment Steering Information
Status: Steering completed
Amount (secands): -0.0007286
Start time (UTC): 10/15/08 5:27:.09 PM
Estimated finish time (UTC): 10/15/09 5:44:04 PM
CTN time source: Dial-up time source via Hardware
Management Console
Help

Figure 6-117 Adjustment Steering Information window - Steering completed

8. Click OK to return to the Timing Network tab.

Modifying a manual time adjustment through ETS

This process is similar to the process described in “Creating a manual time adjustment via
ETS” on page 222. The adjustment amount for the subsequent request can be entered either
of the following ways:

» Manually

» Through the ETS, to populate the Adjustment amount field with a value representing the
calculated offset between UTC time, as provided by the ETS and the Current Time
Server time
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Deleting a manual time adjustment through ETS

This process is similar to the process described in “Deleting a manual time adjustment” on
page 221. Deletion of an existing time adjustment is done through initiation of a subsequent
request specifying an offset value of zero.

6.6.4 Scheduled time adjustment through External Time Source

For ETS considerations, see 1.1, “External Time Source” on page 4.

All timing adjustments in an STP-only CTN are issued from the Current Time Server.
Therefore, the scheduled call to the ETS must be defined to the Support Element of the
Current Time Server.

Note: Changing the Current Time Server from the Preferred Time Server to the Backup
Time Server might invalidate a scheduled operation to dial an ETS. Define the same
scheduled operation on both the Preferred Time Server and the Backup Time Server to
ensure that the time adjustment completes successfully on one of the servers, regardless
of the Current Time Server location.

Creating a scheduled time adjustment through ETS using HMC dial out
To do this, follow these steps:

1. In the HMC task list, select Operational Customization — Customize Scheduled
Operations (Figure 6-118).

Hardware Management Console

& ] Ensemble Management > TS0 Ensemble = Members
Members || Virtual Servers Hypervisors Topology
B Welcome
i systems Management @ | w2 | 2] 2| (B P (] Filter m m
2 & ensemble Management Select ~ | Name - | Status + | Activation Profile
B [E» mso Ensemble ¥ |8 sczra0t® ™ coc petaie = Operating stzesot
= fg Members 7] B sczram Toggle Lock = Operating SCZP4DT
B sczraon Daity ¥ k Page Size{500 Total: 2 Fitered: 2 Selected: 1
B sczram Recovery »
= Workloads Service »
B mc management Change Management »
oy Remote Customization »
st Service Management -
Operational Customizatio Automatic Activation
Tasks Index Configuration » Change LPAR Controls
Energy Management » Change LPAR Group Controls
[ Monitor » Change LPAR IO Priority Queuing

Customize Support Element Date/Time:
Enable VO Priority Queuing
0SA Advanced Facilties

Reassign Channel Path

=
Tasks: SCZP301
CPC Details Service
Toggle Lock
M
Dally [ Change Management

Recovery Remote Customization
= Operational Customization
Automatic Activation
Change LPAR Controls
Change LPAR Group Controls
Change LPAR 'O Priority Queuing
Customize/Delete Activation Profies

p— Customize Scheduled Operations
= m ﬁ .—] Customize Support Element Date/Time
https://sczhmch.itso.ibm.com/hmc/bonsai/action/TI76a# Enable VO Priority Queuing

Figure 6-118 Customize Scheduled Operations task
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The Customize Scheduled Operations window (Figure 6-119) displays scheduled
operations already defined to the Support Element.

Customize Scheduled Operations - SCZP301
Options»  Viewws  Sort»  Helpw
A erations are currently displayed.
Refresh Date  Time Operation Re""a!'?'“g
Select Al Repetitions
1 9/18/12 10:00 PM Access external time source Indefinite
= 1 9/19/12 10:00 PM Access external time source Indefinite
T sorrool 9/20/12 1:00 AM  Backup critical hard disk information Indefinite
[ SCZP301 9/20/12 10:00 PM Access external time source Indefinite
[ SCZP301 9/21/12 10:00 PM Access external time source Indefinite
[ SCZP301 9/21/12 11:01 PM Transmit systemn availability data Indefinite
[ SCZP301 9/22/12 10:00 PM Access external time source Indefinite
[ SCZP301 9/23/12 10:00 PM Access external time source Indefinite
[T SCZP301 9/24/12 3:00 AM Backup critical hard disk information Indefinite
[ SC7PAN1 9/24/12 10:00 PM Access external time source Indefinite
javascriptmenultemlaunchAction();

Figure 6-119 Customize Scheduled Operations task

2. Select Options — New to create a new entry. The Add a Scheduled Operation window
displays (Figure 6-120), allowing the selection of the type of new scheduled operation to
be created. Select the Access external time source radio button and click OK.

Add a Scheduled Operation : SCZP301

r Select an Operation

Select| Operation )
' Backup critical hard disk information

Accept internal code changes

Install and activate concurrent code changes

Remove and activate concurrent code changes

Retrieve internal code changes

Activate selected CPC

Deactivate ( Power off ) selected CPC

Transmit system availability data

Change LPAR weights

Set power saving

Audit and Log Management

Access external time source -

OK || cancel | | Help |

Figure 6-120 Add a Scheduled Operation

m

QD000 D0 D00

o]

The window shown in Figure 6-121 displays, allowing a date and time to be entered. The
newly scheduled operation can be saved immediately after the Date, Time, and Time
window settings have been made, which causes a single occurrence entry to be created.
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?-- Set up a Scheduled Operation - SCZP301

Date
and
Time | Repeat

The following scheduled operation will be created :

Access external time source

Select the date and time of the initial execution, then select a time window.

Date and Time Time Window

Date "+ /9/18/12

@10 minutes © 20 minutes
© 40 minutes © 50 minutes @ 60 minutes

© 30 minutes

Time +|12:37 AM

save | Cancel | Help |

Figure 6-121 Set up a Scheduled Operation window - Date and Time tab

3. Further settings (if required) need to be entered using the Repeat tab to define a recurring

scheduled operation (Figure 6-122).

3 Setup a Scheduled Operation - SCZP301

Date
and
Time | Repeat

The following scheduled operation will be created :

Access external time source

r Single or Repeated
) Set up a single scheduled operation
@ Set up a repeated scheduled operation

r Days of the Week ———  ~ Options

[CIMonday  [IFriday Interval :
[CWednesday (] Sunday

[ Thursday Repeat indefinitely

1 | [E]11026 weeks

BlTuesday BSaturday || p o sisions 1 B 1to 100

save | Cancel | Help |

Figure 6-122 Set up a Scheduled Operation window - Repeat tab

4. Various options regarding days of the week, interval between repetitions, and specific
number of repetitions are available. After the settings are correct, the new entry can be
saved by clicking Save. A confirmation message then displays (Figure 6-123).

@ Action Completed - SCZP301

The scheduled operation was added.

ACTB1TI3
OK

Figure 6-123 Action Completed
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Modifying a scheduled time adjustment through ETS

There is no option provided to modify an existing entry within scheduled operations at the
Support Element. The only method available is to delete the scheduled time adjustment and
then define a new adjustment, as described in the preceding section, to recreate the entry
with the modification as required.

Deleting a scheduled time adjustment through ETS
To delete an existing scheduled operation:

1. Go to the Customized Scheduled Operations window (Figure 6-119 on page 226).
2. Select the entry to be deleted.

3. From the action bar, select Options — Delete. This displays confirmation message
ACTB1TC1 (Figure 6-124).

A\ Confirm the action - SCZP301

You have requested to delete the selected scheduled operations.

Attention: Deleting an operation removes it from the list of
scheduled operations.

OK Cancel

Figure 6-124 Confirm the action to remove selected scheduled operation

ACTB1TC1

4. Click OK to confirm the entry deletion.

6.6.5 STP offset adjustments

The STP timing message includes:

Coordinated server time
Leap second offset

Time zone offset

Daylight saving time offset

vVvyyy

These values are transmitted from the CTS to all servers in the CTN. How the z/OS system
image uses these values depends on options specified in the TIME macro in combination with
options specified in CLOCKxx at IPL.

Different time results can be received depending on the options specified in the TIME macro
(Table 6-3).

Table 6-3 TIME macro options

Option TIME macro with TIME macro with TIME macro with
ZONE=LT ZONE=UTC STCK

Include TOD in result. Yes Yes Yes

Include leap second offset. Yes Yes No

Include time-zone offset. Yes No No

In addition, the parameters specified in the CLOCKxx member at IPL determine where these

values are obtained.
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See Table 6-4 for a z/OS system resident on a server in ETR timing mode.

Table 6-4 z/OS system on a server in ETR timing mode

Option ETRMODE=NO ETRMODE=YES | ETRMODE=YES
ETRZONE=NO ETRZONE=NO ETRZONE=YES

Step TOD to Sysplex Timer. No Yes Yes

Include leap second offset from No Yes Yes

Sysplex Timer.

Include time-zone offset from ETR. No No Yes

Include time-zone offset from Yes Yes No

CLOCKXxx.

Allow local time adjustment via z/OS Yes Yes No

SET commands.

Similarly, an equivalent table can be established with STP-related parameters for z/OS
systems resident on a server in STP timing mode (Table 6-5).

Table 6-5 z/OS system on a server in STP timing mode

Option STPMODE=NO STPMODE=YES | STPMODE=YES
STPZONE=NO STPZONE=NO STPZONE=YES

Step TOD to Current Time Server. No Yes Yes

Include leap second offset from Current | No Yes Yes

Time Server.

Include time-zone offset from Current No No Yes

Time Server.

Include time-zone offset from Yes Yes No

CLOCKXxx.

Allow local time adjustment via z/OS Yes Yes No

SET commands.

Leap second considerations

Operating system and subsystem components use the STCK time format because this is not
subject to either leap second offset or time zone offset changes. Two successive invocations
of the Assembler TIME macro in STCK format yield different results, and the second result is
later than the first result.

Attention: Despite the fact that leap seconds are not included in STCK time, the
application of positive leap second offset changes can be disruptive and must be done with
extreme caution.

During the implementation of a positive leap second offset change, z/OS becomes
non-dispatchable for the duration of the delta between the current leap second offset and the
new leap second offset to insert the delta between STCK time and UTC time.

The non-dispatchability can potentially lead to time-out scenarios between z/OS and
network-connected off-host components that are time sensitive.
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Example 6-1 assumes that a program is displaying time in various formats at the rate of one
line per second. The user notices that the current leap second offset is set to 18 by mistake
and decides to set it to the currently correct value of 23, resulting in a positive 5-second delta.

Example 6-1 Positive leap second offset change

STCK: ZONE=LT ZONE=UTC CVTTZ

18:35:58 14:35:40 18:35:40 FFFFCA5B

18:35:59 14:35:41 18:35:41 FFFFCA5B <- Leap second offset
applied

z/0S made non-dispatchable for 5 seconds

18:36:05 14:35:42 18:35:42 FFFFCA5B
18:36:06 14:35:43 18:35:43 FFFFCA5B

The Time zone offset is -4 hours. The high order words of the CVTLDTO field are
stored in the CVTTZ field in units of 1.048576 seconds and can be converted to
seconds as follows:

X’FFFFCA5B® (-13733) * 1.048576 = -14400 seconds = -4 hours

The non-dispatchability is required to insert the leap second difference between STCK time
and UTC time. In effect, the positive leap second offset delta is subtracted from the current
UTC time, which causes duplicate UTC time stamps if the non-dispatch ability is not in effect
for the same interval.

Negative leap second offset changes are implemented directly by adding the leap second
offset delta to the current UTC time. In this case, there is no requirement for z/OS to be made
non-dispatchable, because this does not result in duplicate UTC time stamps, and therefore
there is minimal disruption.

Example 6-2 assumes that the current leap second offset is set to 28 by mistake and that
the user decides to set it to the currently correct value of 23, resulting in a negative
5-second delta.

Example 6-2 Negative leap second offset change

STCK: ZONE=LT ZONE=UTC CVTTZ

18:35:58 14:35:30 18:35:30 FFFFCA5B

18:35:59 14:35:31 18:35:31 FFFFCA5B <- Leap second offset
applied

18:36:00 14:35:37 18:35:37 FFFFCA5B

18:36:01 14:35:38 18:35:38 FFFFCA5B

There will not be any requirement to perform such a change, because leap second offset
changes have always been positive thus far.

Time zone considerations

Like the leap second offset, the time zone offset is applied in a single positive or negative
amount rather than being spread over a period of time. This is implemented through a direct
modification to the high word of CVTLDTO field (CVTTZ), which is in units of 1.048576
seconds.

Time zone offset changes do not affect operating system or subsystem components, because
these use the Assembler TIME macro with the STCK or ZONE=UTC parameters, which do
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not incorporate the time zone offset. However, applications that use local time obtained using
ZONE-=LT might be impacted, depending on how time is used within the application logic.

Positive time zone offset changes are usually the result of the onset of daylight saving time
(spring forward). These changes result in the delta between the old time zone offset and the
new time zone offset being added to the time returned from ZONE=LT.

Example 6-3 assumes that the time zone offset is being changed from -4 hours to -3 hours as
the result of a daylight saving time change. The leap second offset is 22 seconds.

Example 6-3 Positive time-zone offset change

STCK: ZONE=LT ZONE=UTC CVTTZ

18:35:57 14:35:35 18:35:35 FFFFCA5B

18:35:58 14:35:36 18:35:36 FFFFCA5B <- Time Zone offset
applied

18:35:59 15:35:37 18:35:37 FFFFD7C4

18:36:00 15:35:38 18:35:38 FFFFD7C4

In this scenario, the ZONE=LT time jumps forward by the delta amount, so there is no
potential for duplicate time stamps to be returned to your application. However, if your
applications are using ZONE=LT format time for interval calculation purposes, then they might
potentially be impacted by the unexpected time change.

Negative time zone offset changes usually occur at the end of the daylight saving time period
(fall back) through subtraction of the daylight saving time offset.

Negative time-zone offset changes are also implemented through direct modification of the
CVTLDTO field. However, in this scenario, the offset delta is subtracted from the time
returned through ZONE-=LT, resulting in a duplicate time stamps for the duration of the offset.

Example 6-4 assumes that the time zone offset is being changed from -3 hours to -4 hours as
the result of a daylight saving time change. The leap second offset is 22 seconds.

Example 6-4 Negative time-zone offset change

STCK: ZONE=LT ZONE=UTC CVTTZ

18:35:57 15:35:35 18:35:35 FFFFD7C4

18:35:58 15:35:36 18:35:36 FFFFD7C4 <- Time Zone offset applied
18:35:59 14:35:37 18:35:37 FFFFCA5B

18:36:00 14:35:38 18:35:38 FFFFCA5B

The duplicate time stamp effect might be quite dangerous for applications using the
ZONE-=LT time format. Therefore, changes of this nature need to be done with this in mind.

Important: Applications must be reviewed on an individual basis to determine whether
positive or negative adjustments to the time zone offset can be dynamically tolerated
before such adjustments are applied.

Often, a positive offset adjustment can be applied dynamically. However, a negative offset
adjustment requires an application outage for the duration of the adjustment to avoid the
duplicate time stamp effect.

In ETR timing mode, when a daylight saving time change occurs, message IEA271l is issued

by z/OS images running on the server:
IEA2711 ETR TIME OFFSET CHANGES HAVE OCCURRED.
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When the server is in STP timing mode and a daylight saving time change occurs, a new
message IEA392] is issued:

IEA3921 STP TIME OFFSET CHANGES HAVE OCCURRED

Automation rules that rely on message IEA271] must be changed.

Leap second offset adjustment

Note: Only perform leap second offset adjustments if your environment is sensitive to leap
second changes.

If the applications at your site are sensitive to leap seconds, then the Leap Second
adjustment window must be used to apply the leap second offsets when they become
available.

To adjust leap seconds, follow these steps:

1. Go to the Timing Network tab of the Current Time Server (Figure 6-125).

J%» System (Sysplex) Time for SCZP301

H:thgrk ggﬁ\ggﬂﬁation g;)rr?ﬂguration g;:r:tus Eorgﬂguration
r Coordinated Server Time
Time: 12:40:20 AM
Date: 9/18/12

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

- Offsets

Leap second: 24

Time zone offset from UTC: -5:00

Daylight saving time (hours : minutes):1 : 00
- Network

Timing network type: STP-only CTN

Coordinated timing network (CTN) ID: ITSOPCK -

CTN time source: NTP

NTP stratum level: 2

Adjustment Steering... | | Adjust Tme... | | Adjust Leap Seconds... | | Adjust Time Zone...

Refresh | | Cancel | | Help |

Figure 6-125 Timing Network tab - Leap seconds = 23

Note that the Leap Second field of the Offsets section is set to 23.

2. Click Adjust Leap Seconds to display the Adjust Leap Second Offset window
(Figure 6-125).
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(@D Adjust Leap Second Offset - SCZP301
r Current Leap Seconds

Offset |25|

@ Change offset immediately
© Schedule offset change on June 30th
) Schedule offset change on December 31st
) Schedule offset change on:
Date |9/18/12 =

OK | Cancel | Help |

Figure 6-126 Adjust Leap Second Offset

When the Adjust Leap Second Offset window displays, the current leap second offset in
effect for the STP-only CTN value displays in the Offset input box.

This value might have been inherited from the ETR during the migration process from an
ETR-only network, or have been set through the Initialize Time function, as documented in
6.4.4, “Time initialization” on page 181.

3. Enter a new value in the Offset input box. Enter 24, as shown in Figure 6-126.

4. Schedule the change (immediate or on a later date) and click OK to return to the Timing
Network tab.

The Leap second field in the Offsets section of the Timing Network tab displays the new
value of 24 (Figure 6-127).

a@@ System (Sysplex) Time for SCZP301

Timing Network STP . STP ETS _
Network | Configuration | Configuration | Status | Configuration

~ Coordinated Server Time
Time: 12:40:24 AM
Date: 9/18/12

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

- Offsets

Leap second: 25

Time zone offset from UTC: -5:00

Daylight saving time (hours : minutes):1 - 00
— Network

Timing network type: STP-only CTN

Coordinated timing network (CTN) ID:ITSOPOK -

CTN time source: NTP

NTP stratum level: 2

Adjustment Steering... | | Adjust Tme... | | Adjust Leap Seconds... | | Adjust Time Zone...

Refresh | | Cancel | | Help |

Figure 6-127 Timing Network tab - Leap seconds adjusted
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Note: Leap seconds are automatically built into the UTC time obtained from an external
time source. Any leap second offset that is defined is taken into account when calculating
the delta between your Current Time Server and the time received from the ETS. This is
required to prevent double accounting.

If you decide to rely on the ETS to incorporate an additional leap second into the Current
Time Server TOD, then be aware that this is a breach of the requirement that leap second
adjustments occur at the same time worldwide. This is because TOD adjustments through
the ETS are implemented over a period of time through adjustment steering rather

than immediately. For most sites, this is not a problem, but if your site is leap-second
sensitive, then the Adjust Leap Seconds facility must be used to ensure that the new offset
is applied as a single adjustment at the correct time.

Time-zone offset adjustment

The Offsets section of the Timing Network tab displays the current time zone offset
information of the STP-only CTN.

As shown in Figure 6-128, if this tab displays the Total time (hours : minutes) field, then a time
zone offset entry has not yet been set from the Adjust Time Zone Offset window, but has been
inherited from a Sysplex Timer during a migration from a Mixed to STP-only CTN. In this
instance, the time zone must be set.

J%D System (Sysplex) Time

SCZP401
Timing Metwark STR STR ETS _ PRS
Metwork | Configuration || Configuration | Status | Configuration | Control SCZP301

r Coordinated Server Time
Time: 52610 P
Date: 12713
- Offsels
Leap second: 25
r Wefwork
Timing network type: STP-onky CTN
Coordinated timing network (CTNY ID: TSOPOIK -
CTNtime source: NTF
NTF stratum level: g
Adjustment Steering.. | | Adjust Time... | | Adjust Leap Seconds... | | Adjust Time Zone..

Refresh | | Cancel | | Help |

Figure 6-128 Timing Network tab - Time zone not set

To adjust the time zone:

1. Click Adjust Time Zone to display the Adjust Time Zone Offset window (Figure 6-129).
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(@D Adjust Time Zone Offset - SCZP301
r Current Time Zone

Time zone  [(UTC-05:00) Eas ! Define
r Clock Adjustment for Daylight Saving Time ——————————
Daylight saving time offset (hours : minutes). 1 : 00

@ Automatically adjust
Set standard time
Set daylight saving time

r Schedule

@ Change immediately
Schedule change on:
Date|9/18/12 =
Time|12:43:34 AM

r Scheduled Clock Adjustment for Daylight Saving Time
Local time name: EST
Offset (hours : minutes).0 : 00
Scheduled time (UTC). 11/4/12 6:00:00 AM

OK | Cancel | Help |
Figure 6-129 Adjust Time Zone Offset

2. From this window, select one of the supported time zones that is provided by default or

use one of the five user-defined time zones to customize an entry to specifically meet

your requirements.
3. There are three choices that must be made on the Adjust Time Zone Offset window:
a. Select one of the values from the Time zone drop-down menu.

Following a migration, the Time zone entry displays <Not initialized>. In the example
shown in Figure 6-129 on page 235, “Time zone (UTC-05:00) Eastern Time (US &
Canada) (EST/EDT)” has been selected from the drop-down menu.

. In the Clock Adjustment for Daylight Saving Time section, choose a daylight saving

time offset.

Automatically adjust is selected by default when the time zone selected supports
automatic adjustment of daylight saving time. Otherwise, the button is disabled. If this
option is selected, STP automatically selects the correct time zone offset based on the
current date and time.

If the selected time zone does not support automatic adjustment or if the user does not
want to use automatic adjustment of daylight saving time, select Set standard time or
Set daylight saving time, depending on what is in effect at the time that the change
is made.

. In the Schedule section, click one of the radio buttons to choose when the time zone

adjustment is to be initiated.

Change Immediately indicates that the change will take place when OK is clicked. This
is the best choice following a Mixed to STP-only migration.

If the Schedule change on radio button is selected, the user enters the local date and
time when the change is to occur. Then STP does the conversion and displays the
results of when it is scheduled in UTC time.

4. Click OK to save the settings and return to the Timing Network tab.
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As compared to the original state shown in Figure 6-128 on page 234, note that in the Offsets
section shown in Figure 6-130:

» The Total time offset field is no longer displayed after a time zone offset has been set.

» The time zone offset from UTC value is set to -5:00 and the daylight saving time value is
set to 1:00, reflecting the changes made in Figure 6-129 on page 235.

(@D System (Sysplex) Time for SCZP301

Timing Network STP STP ETS
Network | Configuration || Configuration | Status | Configuration

r Coordinated Server Time
Time: 12:40:24 AM
Date: 9/18/12

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

- Offsels

Leap second: 25

Time zone offset from UTC: -5:00

Daylight saving time (hours : minutes):1 - 00
- Network

Timing network type: STP-only CTN

Coordinated timing network (CTN) ID:ITSOPOK -

CTN time source: NTP

NTP stratum level: 2

Adjustment Steering... | Adjust Tme... | Adjust Leap Seconds... | | Adjust Time Zone...

Refresh | | Cancel | | Help |

Figure 6-130 Timing Network tab - Time zone offset now showing
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Supported time-zone offsets

A number of supported time zone offset entries are provided by default (Figure 6-131). Each
of these entries has a defined offset from UTC, and an entry can be selected that is suitable
for the time zone.

Q@D Adjust Time Zone Offset - SCZP301

r Current Time Zone

Time zone  [(UTC-05-:00) Eas ™/ Deiine...
- Glock Adjust] \OTC-U7-00] Mountain Time (Mexico) (MS T7MDT) 3
Daylight say| (UTC-07-00) Mountain Time (US & Canada) (MSTMDT)
| (UTC-07:00) Mountain Standard Time (US Arizona) (MST)
© Automatid (1 T¢_06:00) Central Time (Mexico) (CST/CDT)
Setstand ;1¢_06:00) Central Time (US & Canada) (CST/CDT)
Setdaylig 1 T¢_06:00) Central Standard Time (Saskatchewan, Central America) (CST)
=i iR i) TC-05:00) Eastern Time (US & Canada) (EST/EDT)
@ Change i (UTC-05:00) Eastern Standard Time (Jamaica, Coral Harbour) (EST)
Schedule| (UTC-05:00) Peru Time (Peru) (PET)
Date|o/1g (UTC-04:00) Acre Time (Brazil Rio Branco) (ACT)
Time|12.4 (UTC-04:30) Venezuela Time (Venezuela) (VET)
I (UTC-04:00) Atlantic Time (Canada) (AST/ADT)
(UTC-04:00) Amazon Time (Brazil Campo Grande) (AMT/AMST)
} (UTC-04:00) Amazon Time (Brazil Manaus) (AMT)
Local time na \ 11_n3-30) Newfoundland Time (Canada) (NST/NDT)
Offset (hours| (UTC-03:00) Central Brazil Time (Sao Paulo) (BRT/BRST)
Scheduled tinme oo IR T UnOTou AT |

m

r Scheduled Clo

OK | Cancel | Help |

Figure 6-131 Adjust Time Zone Offset window - Predefined zones

In addition, these entries may optionally have a time zone algorithm defined that contains the
following daylight saving time information:

» Daylight saving time offset

» Optional: Daylight saving time automatic adjustment information:
— Daylight saving date and time start algorithm
— Daylight saving date and time end algorithm

When the operation is complete, message ACT37328 displays (Figure 6-132).

@ Time Zone Algorithm - SCZP301

Setting the time zone algorithm was successful.

ACT37328

ok |

Figure 6-132 Setting time zone successful message

If the selected time zone offset supports automatic clock adjustment for daylight saving time
by providing an algorithm with the necessary start and end information, then the
Automatically adjust radio button can be used to activate automatic adjustment.

Alternatively, the time zone offset might not support automatic adjustment or the installation
might prefer not to use automatic adjustment of daylight saving time. Two radio buttons, “Set
standard time” and “Set daylight saving time,” provide the ability to set local time to either
standard or daylight saving time.
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Select either Set standard time or Set daylight saving time, depending on what is in effect
at the time that the change is made. If the time zone does not have a daylight saving time
offset, only the Set standard time button is enabled.

Selecting Daylight Saving Time and clicking OK displays message ACT37330
(Figure 6-133).

0 Set Daylight Saving Time - SCZP301

Setting local time to daylight saving time was successful.

ACT37330

ok |

Figure 6-133 Setting DST was successful

As in Figure 6-134, selecting Standard Time and clicking OK displays message ACT39139.

€ set standard Time - sCzP301

Setting local time to standard time was successful.

ACT39139

ok |

Figure 6-134 Setting standard time successful

User-defined time zone offsets

There are five user-defined time zone offset entries that may be customized and applied if
none of the provided entries meet the requirements.

These entries are named UD1 to UD5, and when one of these is selected, the Define button
on the Adjust Time Zone Offset window is enabled. It can then be used to modify the selected
entry to meet the requirements. Figure 6-135 shows UD1 being defined with an offset of

3 hours and 30 minutes and a DST offset called DST1 of one hour.
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(@D Define Time Zone Algorithm - SCZP301

Description +[UTC+00:00) User defined timezone def 1 (UD1)
Standard time name +UD1

UTC offset (hours : minutes) ’_3— E : W E
Daylight saving time name |DST1

Daylight saving time offset (hours : minutes)h— E : ’0— E

Define adjustment of clock for daylight saving time
r Daylight Saving Time Start

Algorithm

©@ Scheduled by day of week in month (for example: First Sunday in April at 7:00)
) Scheduled by date (for example: March 31 at 22:00)
) Scheduled by day of week after a specific date (for example: First Friday after March 15 at 7:00)

First ~| [sunday = inMarch = [ = at[12:00.00 AM

r Daylight Saving Time End

Algorithm

@ Scheduled by day of week in month (for example: Last Sunday in October at 6:00)
) Scheduled by date (for example: September 23 at 13:00)
) Scheduled by day of week after a specific date (for example: Last Sunday after October 15 at 6:00)

First  * |Sunday = infoctober ¥ [t =l at[12:00.00 AM

OK | Cancel | Help |

Figure 6-135 Define Time Zone Algorithm window

6.7 Local time changes

z/0OS allows either STCK time, UTC time, or local time to be obtained depending on your
requirements. The difference between UTC time and local time is usually the time zone offset
under normal circumstances (that is, with no leap seconds offset defined).

The time zone offset is managed at the z/OS level by specifying the ETRZONE=NO and
STPZONE=NO options in the CLOCKxx PARMLIB member, and the relevant option applies
depending on whether the server is in ETR timing mode or STP timing mode.

When this is done, the TIMEZONE parameter in the CLOCKxx member is used to set the
time-zone offset at IPL, and a number of zZOS SET commands can be used to dynamically
adjust this offset if required. Similarly, the coupling facility supports the concept of time zone
offset and allows dynamic modification of the time zone offset through a command.

z/0OS commands

On a z/OS system, the local date and time my be modified dynamically. The ability to do this
depends on what options have been specified in the CLOCKxx member at IPL (Table 6-6).
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Table 6-6 z/OS time adjustment through command cross-reference

Option Adjust time using z/0OS command

Local time UTC time STCK time

ZONE=LT ZONE=UTC STCK
ETRMODE=NO, ETRZONE=NO Yes Yes? Yes?
ETRMODE=YES, ETRZONE=NO Yes No No
ETRMODE=YES, ETRZONE=YES No No No
STPMODE=NO, STPZONE=NO Yes Yes? Yes?
STPMODE=YES, STPZONE=NO Yes No No
STPMODE=YES, STPZONE=YES No No No

a. If ETRMODE NO and STPMODE YES (the default) is specified, z/OS will issue IEA888A to
prompt the operator to set the TOD clock during system initialization. This will occur regardless
of whether OPERATOR PROMPT or NOPROMPT has been specified. IEA888A is issued
because system initialization has detected that STPMODE YES was requested but STP is not
available. The operator is prompted to notify that local server time is being used and allow the
time to be adjusted if required. IEA888A is issued regardless of whether OPERATOR PROMPT
or NOPROMPT is specified in CLOCKxx. For more information, go to the following website:
http://www-03.ibm.com/support/techdocs/atsmastr.nsf/WebIndex/FLASH10576

DISPLAY TIME

This command can be used to display the local time and date, and the UTC time and date
(Figure 6-136).

DISPLAY TIME
IEE1361 LOCAL: TIME=17.06.33 DATE=2006.290 UTC: TIME=21.06.33 DATE=2006.290

Figure 6-136 z/OS DISPLAY TIME command

Under normal circumstances, the difference between local time and UTC time is the time
zone offset (incorporating daylight saving time offset, if any) applicable to the time zone.

SET DATE

This command is not permitted in an STP-only CTN. Any attempt to change the local time or
date when the server is operating in STP mode and if STPZONE YES is specified, receives
z/OS message IEA279I:

TEA2791 ALL CLOCK RELATED SET COMMANDS ARE IGNORED WHEN IN STP MODE.

SET CLOCK

This command is not permitted in an STP-only CTN. Any attempt to change the local time or
date when the server is operating in STP mode receives message IEA279I.

SET RESET

This command causes the time zone offset to be reset to the value that was read in from the
CLOCKxx member during IPL, causing the local date and time to be changed accordingly.
The syntax is:

SET RESET

This annuls all previous SET DATE, SET CLOCK, and SET TIMEZONE commands and
reestablishes the relationship local date and time = UTC date and time + time zone offset.
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SET TIMEZONE

This command can be used to change the time zone offset to a different value from that
specified at IPL through the TIMEZONE parameter in CLOCKXxx. This automatically adjusts
the local date and time accordingly. The syntax is:

SET TIMEZONE={W|E}.hh[.mm]

The time zone offset direction is west (W) or east (E). West is the default if it not specified.
The value for hh must be between 00 and 15, and the value for mm must be between 00
and 59.

The daylight saving time changes may be handled manually using the SET CLOCK command
rather than having it done automatically by the STP facility or the Sysplex Timer.

Using this method there is always a degree of error, because the difference between the local
time and UTC time does not exactly match the time zone offset that would have been
achieved by updating the TIMEZONE statement in CLOCKxx and IPLing.

The z/0OS SET TIMEZONE command overcomes this problem by applying the correct offset
value in the CVTLDTO field, causing an exact time zone offset to be applied.

Tip: If the SET CLOCK command is used to change local time for daylight saving time
offset purposes, then we advise using the SET TIMEZONE command instead for far
greater accuracy.

Remember that if the time zone offset for daylight saving time purposes is changed
dynamically using either the z/OS SET CLOCK command or the SET TIMEZONE
command, the TIMEZONE statement in CLOCKxx must be updated so that the new offset
is not regressed upon the next IPL.
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Operational considerations

The loss of timing synchronization for servers in a Coordinated Timing Network (CTN) might
have grave consequences for system images running in a Parallel Sysplex. New safeguards
have been added to prevent the following actions:

» Execution of a disruptive task on a server that is configured as the Current Time Server
and has Server Time Protocol (STP) connectivity to Stratum 2 servers

» Execution of a disruptive task on a server that is configured as the BTS or Arbiter
» Accidental deconfiguration of the last timing link between any two servers
With these new safeguards, the user must complete additional steps prior to executing the

disruptive action. New messages draw the attention of the user when certain STP
configuration conditions are not met. These conditions are described in the following sections.

Important: In an STP environment, if you plan to change your cabling topology, make sure
that you understand the CTN roles of the servers subject to re-cabling, and perform the
following tasks prior to any disruptive action:

» Update the IOCP for affected servers
» Test the changed links by configuring the channels online
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7.1 Disruptive actions on the Current Time Server

A disruptive action on the Current Time Server (CTS) can jeopardize the entire CTN.
Protection has been added to prevent a disruptive task from being performed on a server in
the following conditions:

» On a server that is configured as the Current Time Server. Checking is only performed for
the Current Time Server in an STP-only CTN. It does not apply to other server roles.

» On a server that has initialized STP links to Stratum 2 servers.

Only the combination of CTS role and active STP links conditions is checked. The protection
only applies if both conditions are met. There is no protection enforced for a CTS that consists
of a single server, because the active STP links condition is not met. See Server Time
Protocol Planning Guide, SG24-7280, for detailed information about single server
considerations.

When both conditions are met, the server is locked for disruptive tasks such as activate,
deactivate, power off, power-on reset, and disruptive switch to alternate Support Element
(SE). The protection also prevents modification of the server STP ID, the External Timer
Reference (ETR) Network ID on the STP Configuration tab, or the ETR Network ID on the
ETR Configuration tab.

7.1.1 Example of a disruptive action on the CTS: DEACTIVATE
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If an attempt is made to perform a disruptive task on a server that is currently the CTS while
other servers are attached through initialized STP links (being Stratum 2), that disruptive task
fails. In the following example, a deactivate request on a server that matches both criteria is
shown:

1. When the deactivate request is clicked for server H40, the normal Secondary Object
Notification for Disruptive task gets posted.

2. The normal Deactivate Task Confirmation message gets posted.
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3. The Disruptive Task Confirmation window prompts for the current user’s password
(Figure 7-1).

m Disruptive Task Confirmation : Deactivate - H40

Attention: The Deactivate task is disruptive.

Executing the Deactivate task may adversely affect the objects listed below. Review the confirmation text for each object
before continuing with the Deaclivate task.

Objects that will be affected by the Deactivate task
Name Type Status Confirmation Text

s . Deactivate may cause information in memory for the target to be lost,
H40:T13A01 Image Not Operating since the target is in a stopped or disabled wait state,

Do you want to execute the Deaclivate task?

Type the password below for user "SYSPRQOG" then click "Yes".

Figure 7-1 Disruptive Task Confirmation window

4. However, the Deactivate Progress window returns a failed status. Details are available
(Figure 7-2).

El Deactivate Progress - H40
Function duration time: 00:15:00
Elapsed time: 00:00:01
Select|Object Name Status
® |H40 Failed; details are available

Detais... || Help |

Fl:gure 7-2 Deactivate Progress
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5. Clicking Details displays message ACTZ01C7 (Figure 7-3). No alternative action is
possible from this window. The user can only acknowledge that the request failed and
click OK.

‘® Deactivate Task Details for Target H40

The operation failed because you attempted a disruptive action to a server (CPC) that has the role of the
Current Time Server (CTS) in an STP-only Coordinated Timing Network (CTN). A disruptive actionto a CTS
may result in servers and Coupling Facilities (CFs) inthe same CTN becoming unsynchronized. This may
result in a multi-system outage for systems that are dependent on time synchronization from this CPC (for
example, systems in a Parallel Sysplex).

Recommended action:

« Ilfyou have a different server or CF in the CTN that has the capability of being assigned as CTS, use the
"System (Sysplex) Time" task to change the assignment of the role of the CTS.

If you are unable to reassign the CTS role to another server, a disruptive procedure must be performed before
you can continue with the disruptive action on this CPC. Use one of the following methods to complete this
task:

« Deactivate all attached CPCs.
« Configure off all coupling links to the CTS (which might be disruptive to the rest of the CPCs in the CTN).

The STP Status tab in the "System (Sysplex) Time" task can be used to determine which CPCs to deactivate or
which links to configure off.

ACTZ01C7

Figure 7-3 Message ACTZ01C7 - Deactivate Task details

If the request really must be pursued, the solution is to first change the STP configuration by
reconfiguring the Current Time Server to another server from the Network Configuration
window of the server that will become the new CTS. Only then can the deactivate request
be accepted.

If the CTS cannot be reassigned, the alternatives will be disruptive to maintaining
synchronization for other servers in the CTN. The alternatives are:

» Deactivate all the Stratum 2 and Stratum 3 servers in the CTN first. After that is done, the
disruptive action on the CTS can be performed.

» Configure off all the coupling link CHPIDs from the CTS to all its attached servers. The
special procedure that must be adhered to in order to configure off all, or more precisely,
the last CHPID used for STP timing, is described in 7.3, “Last timing link validation” on
page 248. The disruptive action on the CTS can be performed after this action is
completed.

7.1.2 Protection of the CTS: CTN ID change

246

In a multisystem CTN environment, the Current Time Server is also protected from a local
configuration change. This includes the following functions:

» ETR ID change from either the ETR configuration tab or the STP Configuration tab for
servers without the ETR feature

» STP ID change from the STP configuration tab

A local CTN ID change basically removes the server from the current CTN to move to a
separate CTN. Such a configuration change on a CTS is disruptive to the CTN.
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Changing the CTN ID of a server that is not the CTS can also be globally disruptive. For
example, consider the case of changing the CTN ID of a Stratum 2 server that is the sole time
source for a Stratum 3 server that was supposed to remain in the original CTN. The
modification of the ETR ID on the ETR Configuration tab or STP ID on the STP Configuration
tab results in the message ACT39161 (Figure 7-4).

‘A Apply ETR Configuration

Changing the STP ID or ETR ID of a server (CPC) that has the role of Current Time Server is not allowed.

This action is disruptive and may result in servers and Coupling Facilities (CFs) inthe same CTN becoming
unsynchronized, causing a multi-system outage for systems that are dependent on time synchronization.

ACT39161

Cancel

Figure 7-4 Message ACT39161

7.2 Disruptive actions on the BTS or Arbiter

Disruptive actions are now blocked for the BTS and Arbiter. This new function was introduced
with the MCL levels listed in Table 7-1.

Table 7-1 MCL levels which introduced blocking of STP disruptive actions

Driver/Server MCL Bundle Release date
D86E/z196 N29809.277 45 8 September 2011
D86E/z196 N29802.420 45 8 September 2011
D79F/z10 N24415.078 50 28 September 2011
D79F/z10 N24409.184 50 28 September 2011
D93G/z114 and z196 GA2 | Integrated N/A 9 September 2011

This provides the same safeguards for the BTS and Arbiter as described in “Disruptive
actions on the Current Time Server”; it prevents a disruptive action causing the CTS to give
up the S1 role and go SO. For example, if the PTS has the CTS role and then the Arbiter (or
BTS) has a planned or unplanned outage, then a disruptive action on the BTS (or Arbiter)
causes the CTS to give up the S1 role and go SO as it loses communication to both the BTS
and Arbiter.

Attention: This recent restriction that a disruptive action cannot be taken against the
server assigned with the BTS role has changed how the “Only allow the server(s) specified
above to be in the CTN” button is used, because it requires that a BTS is assigned in a
two-server CTN.

This means that the BTS server has to be removed from the CTN when the BTS role is
removed to allow the “Only allow the server(s) specified above to be in the CTN” button to
be selected when the PTS is power-on reset.
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7.3 Last timing link validation

248

The loss of a server’s last coupling link might cause the loss of timing synchronization for all
system images on the server that is being synchronized (Stratum 2 or Stratum 3). To prevent
accidental misconfiguration of the last coupling link that is being used to deliver STP timing
between any two servers, additional safeguards are provided to prevent operational errors.

The last coupling link that is being used to deliver STP timing between any two servers is also
referred to as the last timing link. A last timing link condition occurs when the following
conditions are true:

» To identify a physical channel, a physical channel identifier (PCHID) is assigned to each
possible location that can support a channel card or that can provide I/O connectivity (for
example, ESCON or FICON, networking, and coupling interfaces) or a logical interface,
such as cryptographic attachments. PCHIDs represent the physical location of the 1/O
ports within the server. CHPIDs are then mapped to PCHIDs.

The PCHID is initialized for STP timing messages, whether it is defined to HCD as a
coupling link or as a timing-only link.

The PCHID is listed in the Local STP Link Identifier(s) column of the System information
section on the STP Status tab, and is the only remaining PCHID between any two servers
in a Mixed or STP-only CTN.

» The CHPID status is online to only one logical partition. That is, the CHPID only has one
partition remaining in its access list.

Note that the status of the logical partitions defined in the CHPID access list is not used to
determine whether a last timing link condition exists. STP messages will flow on any
coupling link if CHPIDs at both ends of the link are online, regardless of whether the
logical partition that the CHPIDs are defined to is active.
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In the example configuration displayed in Figure 7-5, the PCHIDs are shown in such a way so
that the reader can relate the STP Status information shown in this section to the CTN
topology. In this example, the coupling link between the SCZP101 server and the H40 server
is a potential last timing link. The coupling link between the SCZP201 server and the H40
server is also a potential last timing link.

SYNCHRONIZATION MODE = STP

THIS SERVER IS A STRATUM 1

CTN ID = ITSOPOK

THE STRATUM 1 NODE ID =
002097.E26.1IBM.02.000000022222
THIS IS THE PREFERRED TIME SERVER

(1) = Current Time Server

| sczriof

31 PTS/CTS

SYNCHRONIZATION MODE = STP

THIS SERVER IS A STRATUM 2

CTN ID = ITSOPOK

THE STRATUM 1 NODE ID =
002097.E26.1IBM.02.000000022222
THIS IS THE BACKUP TIME SERVER
NUMBER OF USEABLE TIMING LINKS = 3

SYNCHRONIZATION MODE = STP

THIS SERVER IS A STRATUM 2

CTN ID = ITSOPOK

THE STRATUM 1 NODE ID =
002097.E26.IBM.02.000000022222
THIS IS THE ARBITER SERVER

NUMBER OF USEABLE TIMING LINKS = 2

S2 SCZP201 H40
BTS Arbiter

S3

Figure 7-5 Example configuration - SCZP101, SCZP201, and H40 servers

This means that the SCZP101 and SCZP201 servers each have one potential last timing link,
and whereas server H40 has two coupling links available for STP messages, each one can
raise a last timing link condition because each of these links is the last link that is being used
to deliver STP timing between two servers.

When a last timing link condition is detected, any attempt to remove the channel path from a
z/OS image at either end of the link using the z/OS command CONFIG CHP(xx),OFF is
rejected. In the example shown in Figure 7-5, an attempt to configure off from z/OS image
z/OS C on H40 results in message IEE148I:

TEE1481 CHP(xx) NOT RECONFIGURED - WOULD REMOVE A CPC-CRITICAL STP TIMING LINK

The CONFIG OFF request is also rejected if the FORCE option is specified on the z/OS or
CFCC command.

When a last timing link condition exists, the configuration change must be completed on the
HMC or Support Element. Also, a new confirmation message has been added to the
configure Channel Path On/Off task to reflect this.
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To demonstrate the last timing link safeguards, the following example steps through the
process of configuring off a CHPID mapped on PCHID 0110 of H40. Figure 7-5 on page 249
shows the configuration.

1. From the HMC application, select the server H40, then from the task list select
Recovery — Single Object Operations to access the Support Element Workplace.

2. On the Support Element Workplace, expand System Management and the appropriate
server and click Channels to open the Channels Work Area where the PCHID can be
selected. Then choose CHPID Operations — Configure On/Off from the task list.

In our example, access the Channels Work area for H40 and select PCHID 0110. This is
the PCHID between SCZP101 and H40 in our configuration.

3. The Configure Channel Path On/Off window displays the list of CHPIDs associated with
the PCHID. In the example shown in Figure 7-6, PCHID 0110 has decades CHPIDs
shared across logical partitions.

Only one CHPID remains online, for logical partition T13A01. Notice that a Not Allowed
message displays. The last timing link condition does exist.

0 Configure Channel Path On/Off - PCHID0110
Toggle the CHPIDs to the desired state, then click "Apply".
lfthere is a "Not allowed" Message for a CHFID select that CHFID, then click "Details..." to get more information.
The operating system will not be notified when CHPIDs are configured off.
The next operation from the operating system to the CHPID will cause an error.
If possible, configure the CHPIDs using the operating system facilities, rather than the Support Element (SE)
Select CSS.CHPID:LPAR Name Current State | Desired State | Message
O |0.Co:CF1 OCnline Pending Cnline Pending £
0.C0:T13A01 Cnline Cnline
[0 0.Co:T13A02 Cnline Pending Cnline Pending
[0 0.CoT13A03 Cnline Pending Cnline Pending
[0 0.Co:T13A04 Cnline Pending Cnline Pending
[0 0.Co:T13A05 Cnline Pending Cnline Pending
[0 0.Co:T13A06 Cnline Pending Cnline Pending
O |0.Co:T13A07 Online Pending Cnline Pending
[0 0.Co:T13A08 Cnline Pending Cnline Pending
[0 0.Co:T13A09 Cnline Pending Cnline Pending
0 |1.Co:CF2 Cnline Pending Cnline Pending
O 1.Co:T13A11 Cnline Pending Cnline Pending w
Apply || Select Al || DeselectAl || TeggleAlon || Toggle Al Oif || Teggle || Cancel | Help|

Figure 7-6 Configure Channel Path On/Off

In the CSS.CHPID:LPAR Name table, there is a Not allowed message for the last logical
partition that has the timing link online. Click the check box for the partition and click
Details. Message ACT20042 displays, which indicates the last timing link condition
(Figure 7-7).

‘9 Configure Channel Path On/Off - PCHID0110

This is the last Timing Link for 3TP messaging to an attached Server.
LPAR images relying on STP time synchronization may switch to Local Mode.

Do you want to allow this link to be configured off ?

] o

ACT20042

Figure 7-7 Message ACT20042 - Configure Channel Path On/Off

The message also gives the user the option to override.
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4. Click Yes if the reconfiguration is to proceed. This removes the last timing link lock for the
CHPID and returns control to the Configure Channel Path window. The Not Allowed
message no longer displays in the Message column (Figure 7-8).

Configure Channel Path On/Off - PCHID0110
Toggle the CHPIDs ta the desired state, then click "Apply".
If there is a "Not allowed" Message for a CHPID select that CHPID, then click "Details..." to get more infarmation.
The operating system will not be notified when CHPIDs are configured off.
The next operation from the operating system to the CHPID will cause an error.
If possible, configure the CHPIDs using the operating system facilities, rather than the Support Element (SE)
Select| CSS.CHPID:LPAR Name Current State | Desired State  |Message
O 0.Co:CF1 Online Pending Online Pending i)
O |0.Co:T13A01 Online Online
[0 0.CoT13A02 Cnline Pending Cnline Pending
0 0.Co:T13A03 Cnline Pending Cnline Pending
[0 0.CoT13A04 OCnline Pending Online Pending
[1 0.CoT13A05 Online Pending Online Pending
[0 0.CoT13A06 Cnline Pending Online Pending
[0 0.Co:T13A07 Cnline Pending Cnline Pending
O o0.CoT13A08 Cnline Pending Cnline Pending
O 0.Co:T13A09 Online Pending Cnline Pending
[0 1.Co:CF2 Online Pending Online Pending
O 1.CoT13A11 Online Pending Online Pending [v]
Apply || Select All || Deselect Al | Toggle AlOn || Toggle AlOf || Toggle || Cancel || Help|

Figure 7-8 Configure Channel Path On/Off

It is now possible to proceed with the reconfiguration of the last online CHPID.

Configure Channel Path On/Off - PCHID0110
Toggle the CHFIDs to the desired state, then click "Apply".
If there is a "Not allowed" Message for a CHPID select that CHPID, then click "Details..." to get more information.
The operating system will not be notified when CHPIDs are configured off.
The next operation from the operating system to the CHPID will cause an error.
If possible, configure the CHF IDs using the operating system facilities, rather than the Support Element (SE)
Select C8S.CHPID:LPAR Mame Current State  Desired State | Message
1 0.C0:CFA Online Pending Online Pending [
0.C0:T13A01 Online Standby
O 0.C0:T13A02 Cnline Pending Online Pending
[0 0.Co:T13A03 Cnline Pending COnline Pending
[0 0.CoT134A04 Online Pending Cnline Pending
[ 0.C0:T13A05 Online Pending Online Pending
[0 0.Co:T13A06 Cnline Pending Cnline Pending
[0 0.C0:T13A07 Cnline Pending Online Pending
O 0.Co:T13A08 Cnline Pending Cnline Pending
[0 0.CoT134A09 Cnline Pending Cnline Pending
O [1.C0:CF2 Cnline Pending Online Pending
O 1.Co:T13A11 Cnline Pending Cnline Pending v
Apply || Select All || DeselectAll || Toggle AlOn || Toggle Al Off Toggle || Cancel | Help |

Figure 7-9 Configure Channel Path On/Off
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5. Click the check box for the CHPID:LPAR name, 0.C0:T13A01, in the example. Click
Toggle to switch the desired state to standby and click Apply (Figure 7-9 on page 251).
Now that the last timing link security has been removed, the CHPID reconfiguration
continues normally. The Configure Channel Path On/Off Progress window displays the
completion of the operation (Figure 7-10).

Configure Channel Path On/Off Progress - PCHID0110
Function duration time: 00:00:12

Elapsed time: 00:00:00

Select Object Name Status

® | CHPID-0.C0:T13A01 Completed

[ox] | “ el [[Heip]

Figure 7-10 Configure Channel Path On/Off progress

When the removal of the last CHPID is complete, all traffic on the coupling link is stopped.
The Channels Work Area on the server reflects the fact the PCHID is now in standby because
all its CHPIDs are now configured off. See PCHID 0110 in Figure 7-11.

A at Syztem Management = H42 = Channels ‘A
O welcome B % w8 el B #] o Fiter _Tasks ™ || views * |
Sekect ~  Channel D~ | CSS.CHPIDs A | Status A | Stats A | Swapped A | Cage-Skt-dack i
=l [E System Managem ent |
= E Ha0 1 ?gg (a3 [0 8] 0.R0 1.B0 2 B0 ABD (=] Ciperating Cnline ADBrLGO1-1.00
oo O B 0.B11.B1 2.B1 3.B1 E operating Online ADYB-LGOA-J.02
B Channes v |\ ooRl  |0.c01.c02.00a00 |@ Stepped |Standby | ADB-D10E-1.00
Cryptos B
I Pq:-nn-.nr m b 0.C11.C12.C13.C1 E opermting Online AD1B-DA02-J.01
1 \ IRES 0.C21.C22.G23.CG2 @ Serjuence time-out Cnline ADTE-DE0E-0.00
B st menagement O Mg 0.031.032.033.03 @ suencetimeost  Onine AD{B-D202-1.01
e 0 o 020120220320 E cpermting Cnline AD1B-DA0S-1.00
E O Boo 0211.21221321 B operating Online AD1B-D208-J.00
Tasks Index
[ iz Qz2{z2222a22 [™] Operatin Cinline ADTB-DA303-1.00
0122 perating
O Boes 023123223323 H opermting Online AO1B-D408-J.00
0 ®om 024124224324 E cpermting Online AO1B-D104-J.00
By 025125295395 Wi Online ADHB-D204- 1,00 ghd
<] i 2
o]

Tasks: 0110 152

PCHID Details E GHPID Cperations
=m Detarmination

B Q]

Figure 7-11 Channels Work Area: H40
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The CHPID configuration change is reflected on the physical channel at the other end of the
link. On SCZP101, although still online, PCHID 03C0 now reports an error condition, such as
Loss of synchronization (Figure 7-12).

= i System Management
= B sczriot w2 g (@ @ & | Tasks~ |
L Processors
CeSS0rS . | Channel " " . .. |Cage-Slot- "
@Channi—ls Sel... D & | CS55.CHP... ~ | Status St.. Swa... Teals Type
Cryptos [ FHopr1 oesisezse B Operating COnline Z01B-LG13-... FICON Express2 |
(8 Paritions M Hoz 0961.962.96 B operating Online ZO1B-LG13-... FIGON Express2
&2 SE Management O Foeps  0401.402.A0 B Qperating Online Z01B-LG13-... FICON Expressa
& service Management ; ; ; ;
v 1.EC @ Less of synchronization Cnline Z01B-0115-... Coupling Link
[ 1.ED @ Stopped Standby Z01B-0115-... Coupling Link
[ 1.EE ®r3t0|;. s Standby Z01B-0116-... Coupling Link
[ 1.EF @ Stopped Standby Z01B-0116-... Coupling Link
1 1.BE 2.BE | Operating Online Z01B-D216-... Coupling Link -
Total: 278 Filtered: 278 Selected: 0
< B
Tasks: 03C0
PCHID Details
CHPID Operations
Channel Operations
e T T TP "
@ 0 @ B

Figure 7-12 Channels Work Area - SCZP101

The same information is also reflected in the STP Status tab on each server. Figure 7-13
shows the STP Status information for server H40. Notice that PCHID 0110 has now been
moved to the Local Uninitialized Link section and the uninitialized reason code

indicates 0ffline.
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(@o System (Sysplex) Time

Timing Network ETR ETR sTP ETS SCZP101
Network Configuration Configuration Status Configuration Configuration
Timing state: Synchronized
Usable clock source: Yes
Timing mode: STP (Server Time Protocol)
Stratum level: 3
Maximum timing stratum level: 3
Maximum STP version: 4
Local STP Remote Directly Attached System System | Stratum Active STP Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence Name Level Version Version
0111 002097-1BM-02-00000001DES0  SCZP201 2 4 4

| peal Lininitializon ST 1 inke
— Local Uninitiallzed STP LiNKS

Local £

Local TP 8TP Link Reason Code Reason Code

Link Identifier Type Sent Received
(0110 Coupling-peer Offline D) ~
0118 Coupling-peer Offline
0119 Coupling-peer Offline E
0200 Coupling-peer Offling
0201 Couplingpeer Configuration error
0208 Coupling-peer Offling
0209 Coupling-peer Offline
0500 Coupling-peer Configuration error [v]

cancel | Help
Figure 7-13 STP Status tab - H40

At the other end of the link, on SCZP101, the STP Status tab shows that PCHID 03CO0 has
also been moved to the Local Uninitialized Link section with a reason code that indicates link
failure (Figure 7-14).

(@m System (Sysplex) Time

SCZP101
;iemtli:ugrk gsﬁ‘ﬁ;:‘:atiun E‘gﬁfiguratiun .E;:rantus ggﬁfiguratiun Ezﬁfiguratiun m
Timing state: Synchronized
Usable clock source: Yes
Timing mode: STP (Server Time Protocol)
Stratum level: 1
Maximum timing stratum level: 3
Maximum STP version: 4
Local TP Remote Directly Attached System System  Stratum Active TP Maximum STP
Link ldentifieris) Type-MFGlant-Sequence MName Level Version  Version
0118,03D8 002097-IBM-02-00000001DES0  SCZP201 2 4 4
— Local Uninifialized STP Links
Local STP  |8TP Link Reason Code Reason Code
Link Identifier Type Sent Received
0280 Coupling-peer Offline 2]
02B1 Coupling-peer Offline
(03Co Coupling-peer Link failure )
03C1 Coupling-peer Offline
0300 Coupling-peer Offline
031 Coupling-peer Offline H
0309 Coupling-peer Offline
0700 Coupling over InfiniBand Offline [»]

B—
Cancel || Help

Figure 7-14 STP Status tab - SCZP101
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Figure 7-15 shows the resulting configuration. Figure 7-15 also shows the output of a
DISPLAY ETR command from a z/OS image on each server, following the CHPID
reconfiguration.

SYNCHRONIZATION MODE = STP

THIS SERVER IS A STRATUM 1

CIN ID = ITSOPOK

THE STRATUM 1 NODE ID =
002097.E26.IBM.02.000000022222
THIS IS THE PREFERRED TIME SERVER

w = Current Time Server

[l sczpio

S1

SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK

THE STRATUM 1 NODE ID =
002097.E26.IBM.02.000000022222
THIS IS THE BACKUP TIME SERVER
NUMBER OF USEABLE TIMING LINKS

=2

\ SYNCHRONIZATION MODE = STP

\ THIS SERVER IS A STRATUM 3
CTN ID = ITSOPOK
) THE STRATUM 1 NODE ID =
\ 002097.E26.IBM.02.000000022222

\ THIS IS THE ARBITER SERVER

\ B THIS SERVER HAS NO LINK TO THE
PREFERRED TIME SERVER

\ NUMBER OF USEABLE TIMING LINKS = 1

THIS SERVER HAS ONLY A SINGLE

SOURCE OF TIMING SIGNALS

S2 SCZP201
BTS

Z

| Ha0
Arbiter

S3

Figure 7-15 Example configuration - After removal of one link

In the example described above, there was no hard consequence because STP automatically
adjusted to use alternate links. However, H40 is now a Stratum 3 and has only one single
source and one single link remaining to receive STP messages, resulting in a configuration
containing a single point of failure (SPOF). An IEA382] message is posted to indicate

the SPOF:

TEA382I THIS SERVER HAS ONLY A SINGLE LINK AVAILABLE FOR TIMING PURPOSES.

The decision to reply yes to message ACT20042 and pursue a reconfiguration must be
reviewed carefully. To assess the consequences of forcing a CHPID reconfiguration in a last
timing link scenario requires the user to understand the CTN topology at that precise moment
in time. Unfortunately, the CTN topology is not something readily available in one single place
in the system. It has to be reconstructed from various HMC and z/OS sources.

STP messages flow from one server to another but are not directed to any logical partition. As
a consequence, STP messaging requires the CHPIDs to be online at both ends of the link,
but does not require any logical partition in the CHPID access list to be activated. A CF link is
available for STP messaging as long as one CHPID is online to any logical partitions in its
access list, whether the partition is activated or not.

Remember also that when a CHPID is configured OFF to an inactive logical partition, the
effect is immediate. However, when it is configured ON to an inactive logical partition, the
LPAR will queue the request and the CHPID will only be brought online the next time that the
logical partition is activated.
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The primary source of information for operations is z/OS messages. However, z/OS
messages give no information about the last timing link condition because a DISPLAY ETR
command on a z/OS system image has no visibility to CHPIDs defined to partitions other than
its own.

The output of the z/OS DISPLAY ETR command identifies coupling links (PCHIDs), and
only as viewed from the z/OS system image. Note that the number of usable timing links is
only displayed for a Stratum 2 or a Stratum 3 server that is hosting the z/OS image. The z/OS
image on the Stratum 1 server does not show the number of usable timing links because the
server does not rely on external STP links. For a Stratum 2 or Stratum 3 server, only STP
initialized links to a Stratum 1 or a Stratum 2 are included in the number of usable

timing links.

» 2/OS counts physical links (PCHIDs).

— In the configuration shown in Figure 7-5 on page 249, on H40, the DISPLAY ETR
command output on the z/OS image identifies no single point of failure:

NUMBER OF USABLE TIMING LINKS = 2

However, links 0590 to 0111 and 03CO0 to 0110 might raise a last timing link condition if
one online CHPID only remains mapped to the PCHID on each server.

— In Figure 7-15 on page 255 on H40, the DISPLAY ETR information about the Z/OS
image identifies a single point of failure:

NUMBER OF USABLE TIMING LINKS = 1
THIS SERVER HAS ONLY A SINGLE SOURCE OF TIMING SIGNALS

The user needs to go to the STP Status tabs to map the link to PCHID 0590 to 0111.
Again, this does not automatically imply a last timing link condition on H40 (or at the
other end of the link, on SCZP201), because the last timing link condition depends on
the contents of the CHPID access list.

» The DISPLAY ETR command output provides information only for PCHIDs that are input
to the server hosting the z/OS image. It does not consider coupling links to dependent
systems. For example, in the configuration shown in Figure 7-15 on page 255:

— On SCZP101, which has the Current Time Server role, the number of usable timing
links is not indicated. Because the CTS owns the Current Server Time and does not
rely on external links, links are not considered a single point of failure for images on
the server.

— On SCZP201, the number of usable timing links at this point in time is now two,
because z/OS only counts the number of PCHIDs from its host server to the Current
Time Server, SCZP101.

Notice the difference with the configuration in Figure 7-5 on page 249. Prior to the
reconfiguration, the z/OS image running on SCZP201 recognized three usable timing
links (PCHIDs) because at the time, H40 had connectivity to the Current Time Server
and was a possible source of STP timing messages.

» The DISPLAY ETR information is not available for dedicated coupling facilities, because
the CFCC has no DISPLAY ETR equivalent.

A CTN configuration diagram with PCHID and CHPID information is a useful starting point. It
can be created manually or be derived from HCD or HCM if the installation uses a single
IODF. However, given the real-life constraints of any IT installation, a diagram might not
always reflect the status of the CHPID access lists at that precise moment in time.

Before attempting to override a last timing link condition, review and understand the DISPLAY
ETR command output from z/OS system images on each server, and check the STP
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connectivity information using both the STP Status windows and the CHPID access list
information from the Configure Channel Path On/Off windows.

7.4 Restarting a CTN after a site power outage or CTS power-on
reset

A fundamental aspect of STP algorithms is to monitor the STP links and the state of the
attached servers (preferred, backup, and Arbiter) and to make decisions based on the states
of those entities.

An STP-configured server that is being powered on is unable to do that and must rely on
information from other servers, if they exist. An individual server that is powered up does not
know, when it returns, whether the entire data center has been shut down, whether there has
been a physical or logical reconfiguration during the shutdown, whether the user might not
want to reinstate the previous CTN, and so on.

As a consequence, an STP-only CTN is deconfigured in case of a power outage that affects
all servers in the CTN. This can happen in the case of a site power outage, or even in a
multisite configuration if the loss of power is caused by a failure in the regional or

national electric grid.

The CTN may also be deconfigured for a single server CTN when a power-on reset or other
disruptive action is made. Disruptive actions are not blocked on a single server CTN.

The server roles therefore need to be reassigned after these actions:

» The CTS in a single server CTN has been power-on reset or has gone through a
power-off, power-on sequence and has not been specified to be the only member of the
CTN.

» The PTS and BTS in a dual-server CTN have been power-on reset or have gone through a
power-off, power-on sequence and have not been specified to be the only servers of the
CTN.

Note: If a single server CTN or a dual-server CTN is specified to be the only members
of the CTN, it saves its time and configuration information across power-on reset and
power outage scenarios. Otherwise, a single server CTN or a dual-server CTN still
needs to go through the procedures outlined below.

For planning information, see “Activating the STP-only CTN” in 3.2.2 “Configuring an
STP-only CTN” of the Server Time Protocol Planning Guide, SG24-7280.

» Any STP-only CTN is deconfigured intentionally by the user.

» The PTS and the BTS, if assigned, experience a power outage (for example, a data center
power outage).
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When the site power is restored, the CTN remains deconfigured, with all participating servers
being Stratum 0. The Network Configuration tab shows that the PTS, BTS, and Arbiter are not
configured (Figure 7-16). Servers rely on explicit instructions from the console to reestablish a
new time source and reconfigure the CTN. This is a change from the restart procedures used
in a similar situation when using a Sysplex Timer configuration. Operating procedures must
be modified accordingly.

(@@ System (Sysplex) Time

Timing Network ETR ETR STP STP

ETS
Network Configuration Configuration Status Configuration Status Configuration

i ey
— Gurrent Network C

Configured at (UTC):

Preferred time server (CPC) [yt configured j
Backup time setver (CPC)  |Not configured -
Arbiter Not configured j

O Only allow the server(s) specified above to be inthe CTN
O Force configuration
@ Preferred time server (CPC)
O Backup time server (CPC)

Coordinated timing network ID [TSCPOK ]

Apply || Initialize Time... | |

Refresh || Cancel | Help |

Figure 7-16 HMC workplace - System (Sysplex) Time Network Configuration

The sequence to restart an STP-only CTN is:
1. Set the time zone offset, leap seconds, and date and time.
2. Assign the CTN roles.

258 Server Time Protocol Implementation Guide



7.4.1 Initializing the time

The Initialize Time button is accessed from the Network Configuration tab (Figure 7-16 on
page 258). The Initialize Time button becomes enabled when the CTN is deconfigured as a
result of a site power failure or power-on reset of a single CEC CTN.

Clicking Initialize Time displays the Initialize Time window (Figure 7-17). The three tasks
related to initializing the time are listed here:

» Setleap seconds.
» Settime zone.
» Set date and time.

‘Q@D Initialize Time

Prior to setting the netwaork configuration, some initial time values must be set on the server (CPC) that will be assigned the
role of the Current Time Server.

Task Complete

@ Setleap
seconds...

O Settime zone...
O Set date and

time...
Cancel || Help

Figure 7-17 HMC workplace - Initialize Time

Set leap seconds and Set time zone are described in “Initialize time: Set leap seconds” on
page 182 and “Initialize time: Set time zone” on page 183.

The final task is to initialize the date and time using the Set date and time button. The task is
detailed in “Initialize Time: Set date and time” on page 186.

Following a power outage or power-on reset of the CTS, the date and time can be set,
depending on the following items:

» If the ETS is configured and is already available at the time of the recovery, the preferred
method is to use the Use External Time Source option.

» For customers who do not have an ETS, select Modify time by delta to set date and
time and enter a delta value of zero (Figure 7-18).

STP uses the date and time from the server Support Element to calculate the Coordinated
Server Time and set the server time of day (TOD) clock when you click OK.

@@ Set Date and Time

O Set date and time Date | jim% |
OUse the configured External Time Source to

set date and time Delta [+00:00:00.000 +/- hh:mm:ss.mmm
®Modify time by delta to set date and time

cancel || Help

Figure 7-18 Set Date and Time
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When all three tasks on the Initialize Time window have a check mark in the Complete column,
the user needs to click Cancel to exit the Initialize Time task (Figure 7-19).

@D Initialize Time

Prior to setting the network configuration, some initial time values must be set on the server (CPC) that will be assigned
the role of the Current Time Server.

OIS-ét leap
seconds...

O Settime
ZONe...

® Set date and
time...

— Complele

Figure 7-19 Initialize Time

7.4.2 Assigning the CTN roles

260

After the Initialize Time task has been completed, the Apply button on the Network
Configuration tab becomes enabled. The server roles must be assigned. Under normal
circumstances, perform this in two distinct steps. However, following a site power outage, it
might be convenient to force the configuration in one step, because not all servers might be in
a POR-complete state.

The CTN roles are assigned from the Network Configuration tab. The task must be done from
the server that will become the Current Time Server. Take these steps:

1. Assign the PTS role.

2. Assign the BTS, applicable for two or more servers, and Arbiter if the CTN has three or
more participating servers.

3. Assign the CTS role.

4. Click the Force configuration check box. This is necessary to configure a new STP-only
CTN. Because this option bypasses a number of validity checks on server connectivity, it
allows the configuration of servers that might not be in POR-complete state or that do not
yet have coupling link connectivity to the designated CTS.

5. Click Apply.

For each of the Preferred Time Server (PTS), Backup Time Server (BTS), and Arbiter roles,
there are drop-down boxes listing the servers currently available. Only STP-enabled servers
with their Support Element visible to the HMC are selectable.

In a normal situation, when the HMC has connectivity to the server, the STP ID information
(STP ID: xxxxx) is shown if there is an initialized STP link to the target server and the server
participates to the same CTN. In the current recovery situation, certain server Support
Elements can be visible to the HMC, but the STP ID is not available. Either the activation of
this particular server is not complete, or coupling link connectivity to the CTS has not yet been
reestablished.
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In the example in Figure 7-20:

» H40 is selected as the PTS and CTS. The STP ID is (ITSOPOK).
» TCB8M is selected as the BTS. The STP ID is (ITSOPOK).

@@ System (Sysplex) Time

TC8M

Timing Network ETR sTP ETS
Network Configuration Configuration Configuration Configuration

Configured at (UTC):

Preferred time server (CPC) \aq (sTP ID: TSOPOK) -
Backup time server (CPC)  [Togm (STP ID: TSOPOK) |~/
Arbiter Not configured =
L1 Only allow the server(s) specified above to be inthe CTN
Force configuration

) f Time - {ODE
Gl rime . (PG

@ Preferred time server (CPC)
O Backup time server (CPC)

Coordinated timing network 1D [TSOPCK -]

[Aepi]| Initialize Time... | |

Reftesh || Cancel |[Help|

Figure 7-20 Network Configuration tab

Because the Force configuration option is checked, the Network Configuration Change
Confirmation message ACT37348 displays. Click Yes to confirm. When the configuration is
successful, message ACT37341 displays. Click OK.

The assignment of the CTS globally configures into the CTN all servers that meet the
following conditions:

» They are already powered-on and in a POR-complete state.
» They have the same CTN ID as the CTS.
» They have coupling link connectivity to the CTS.

Other servers that are not yet in POR-complete state, or that have not yet reestablished
connectivity to the CTS, automatically join the CTN and recognize their role assignments
when their operating conditions return to normal. After all conditions have returned to
normal, reconfigure the server roles in the CTN to the configuration that was in place before
the outage.
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Part 3

Migration scenarios

There are many potential implementation and migration scenarios for establishing a
Mixed CTN or an STP-only CTN. The scenarios presented in this part discuss the most
common situations. These scenarios are:

ETR Network to Mixed CTN (ETR timing mode)

Mixed CTN (ETR timing mode) to ETR Network

Mixed CTN: Changing one server from ETR timing mode to STP timing mode
Mixed CTN: Changing one server from STP timing mode to ETR timing mode
Mixed CTN: Adding a server in STP timing mode

Mixed CTN (two servers) to STP-only CTN

Mixed CTN (three servers) to STP-only CTN

STP-only to Mixed CTN (a.k.a “Reverse migration”)

vVVyVYyVYVYYVYYVYYyY

In this part each migration scenario is performed and then followed by a related scenario to
return the CTN to the timing state that it had at the start of the previous migration. The
scenarios involving the addition of new processors (to a Mixed CTN or to an STP-only CTN)
do not have a related removal scenario, as these do not involve any changes to the existing
STP environment. In addition, the successful migration endpoint of one scenario may become
the starting point of the next scenario as we work our way through the chapter.

Prerequisites

All STP planning requirements have been completed. Check the Server Time Protocol (STP)
Solution Assurance Product Review (SAPR) Guide, SA06-012, to ensure that you have a
proper STP Migration checklist.

External Timer Reference (ETR)
All Sysplex Timers used in the migration scenarios have the ETR LIC installed.

STP feature installation

All servers used in each of the migration scenarios are STP capable and have been STP
enabled. This implies that all prerequisite hardware tasks have been performed and that all
resident z/OS images have been IPLed at zZ/OS V1.7 or later with maintenance.
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CLOCKxx member
The CLOCKxx member used by all z/OS systems uses the defaults supplied with the z/OS
maintenance, as shown in the following example:

OPERATOR NOPROMPT
TIMEZONE W.04.00.00
ETRMODE YES

ETRZONE YES

STPMODE YES

STPZONE YES
TIMEDELTA 10

Important: When two or more servers are selected in the System (Sysplex) Time task,
it is necessary to click Refresh to update the displayed configuration information for
all servers.

This part describes migration scenarios for a Mixed CTN or a STP-only CTN. The content in
these examples must be referenced according to your own implementation requirements.
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ETR Network to Mixed CTN (ETR
timing mode)

In this scenario’, all servers in our sample configuration are migrated from an External Timer
Reference (ETR) Network to a Mixed Coordinated Timing Network (CTN) through updating
the CTN ID on all servers to define the Server Time Protocol (STP) ID. In this chapter we work
through the following sections:

» “Start point” on page 266
» “Migration” on page 272
— “z/OS DISPLAY ETR command” on page 267
— “Defining STP ID on SCZP101” on page 274
» “End point” on page 275

A Mixed CTN might consist of servers in ETR timing mode only, or a combination of servers
in ETR timing mode and STP timing mode. In both cases, the ETR is the time source for
the CTN.

This scenario proceeds to the point that all servers have a CTN ID defined that includes both
an STP ID and an ETR Network ID, but are still in ETR timing mode.

Migration of a server in a Mixed CTN to use STP timing mode is the subject of another
migration scenario discussed in this chapter. See Chapter 10, “Mixed CTN: Changing one
server from ETR timing mode to STP timing mode” on page 295.

1 See “Prerequisites” on page 263.
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8.1 Start point

266

The starting environment for this scenario is the ETR Network shown in Figure 8-1.

ETR Network ID = 31

Sysplex Timer !

Console

SCZP101 (29) SCZP201 (z10)
ETRID = 31 ETRID = 31

Figure 8-1 STP implementation environment - ETR network

This configuration consists of two STP-capable processors, each of which has connectivity to
two Sysplex Timers in an Expanded Availability ETR configuration. Both of these servers are
STP enabled. This means that all of the prerequisite tasks from the preparation and
installation phases are complete. These servers are still in ETR timing mode, because the
configuration and activation tasks have not been addressed.

Each server is connected to the other server in a redundant configuration using multiple
coupling links, and each server has a z/OS image and a coupling facility defined. There are
six coupling links between these servers, as evidenced by various Hardware Management
Console (HMC) workplace displays. However, only two links are shown for clarity.

Because existing coupling links are already available, these may be used for STP timing
messages. In instances where timing-only links are necessary, they must be defined using
the Hardware Configuration Dialog (HCD) prior to the start of this migration.
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8.1.1 z/OS DISPLAY ETR command

Figure 8-2 shows the output from the DISPLAY ETR command entered on the SC74 z/OS
image, on SCZP201.

D ETR
IEA2821 13.12.05 TIMING STATUS 823
SYNCHRONIZATION MODE = ETR

CPC PORT 0  <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=00 ETR PORT=00
ETR ID=00 ETR ID=01

Figure 8-2 DISPLAY ETR display - SC74 image on SCZP201 ETR network

This display indicates that SC74 is using an ETR as its timing source. Server SCZP201 is
connected to two Sysplex Timers in an ETR Network, which has an ETR Network ID of 31.
The server ETR port that is currently being used to receive timing signals is port 0, connected
to the Sysplex Timer with ETR ID of 00.

Note: There is no STP-related information shown, because this server (while enabled for
STP) does not have an STP ID defined at this stage.

8.1.2 z/0OS DISPLAY XCF command

Figure 8-3 shows the output from the DISPLAY XCF command entered on the SC74 z/OS
image, on SCZP101.

D XCF,S,ALL
IXC335I 13.12.46 DISPLAY XCF 825
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC74 2097 DE50 2C 10/03/2009 13:12:46 ACTIVE TM=ETR
SC75 2094 991E 1C 10/03/2009 13:12:42 ACTIVE TM=ETR

Figure 8-3 DISPLAY XCF display - SC74 image on SCZP201 ETR network

This display shows that SC74 is a member of a sysplex that also includes image SC75, on a
separate server, as evidenced by the different CPU serial number. Both SC74 and SC75 are
in ETR timing mode.

8.1.3 System (Sysplex) Time tabs

After an STP-capable server or coupling facility has been STP enabled through installation of
the STP feature, additional tabs become available for the server on both the Support Element
and the HMC workplace.
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The following tabs are available through the System (Sysplex) Time selection for each
selected server and are discussed in turn to provide the starting basis for this scenario:

Timing Network

Network Configuration

ETR Configuration (only shown if the server has ETR ports installed)
ETR Status (only shown if the server has ETR ports installed)

STP Configuration

STP Status

ETS Configuration

vVvVvyVvYyVvYyYVvYYyvYyYy

The following figures reference the detail behind the tabs in relation to an ETR Network.

Timing Network tab
Figure 8-4 shows the Timing Network tab for the SCZP201 server.

J%D System (Sysplex) Time

SCZP201

SCZP101

Timing Network

ETR ETR STP STP ETS
Network Configuration Configuration Status Configuration Status Configuration

Tm-wé.:.izoi-’:.sé-f-’m -
Date: 10/3/09

— Offsets
Leap second: 24
Total time (hours : minutes): -4 : 00

— Nelwork
Timing network type: ETR
Coordinated timing network (CTN) ID: -31

Refresh Cancel || Help

Figure 8-4 Timing Network tab (SCZP201)

The Coordinated Timing Network ID is shown on this tab as -31. From an STP point of view,
this is represented as [ ] - [31], where:

» The STP ID component of the CTN ID is blank.
» The ETR Network ID component of the CTN ID is 31.

This indicates that only the ETR Network ID has been defined for the SCZP201 server.

Other fields on the Timing Network tab that are of interest include the leap second offset (set
to 24) and the total time offset (set to -4). Because this server is in an ETR network, the
values of these fields originate from the Sysplex Timer and are included in the timing signal
from the ETR.
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Network Configuration tab
Figure 8-5 shows the Network Configuration tab for the SCZP101 server.

E@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR ETR STP STP

ETS
Network Configuration Configuration Status Configuration Status Configuration

surrent Network Co

Configured at (UTCJ:'

Preferred time server (CPC) Not configured j
Backup time server (CPC) Not configured j
Arbiter j

Not configured

[ Only allow the server(s) specified above to be in the CTN

[ Force configuration
Current Time Server (CPC)
@ Preferred time server (CPC})
 Backup time server (CPC)

Coordinated timing network ID | - l_

| |
Refresh Cancel || Help

Figure 8-5 Network Configuration tab (SCZP201)

Because SCZP101 is in an ETR Network, the Preferred Time Server, Backup Time Server,

and Arbiter fields are not applicable, and the Apply, Initialize Time, and Deconfigure buttons
have been disabled.

The Coordinated Timing Network ID field has also been disabled. However, the contents of
this field contain the current CTN ID in use by the SCZP101 server. In this case, it contains [ ]
- [81], representing a blank STP ID and an ETR Network ID of 31.

ETR Configuration tab
Figure 8-6 shows the ETR Configuration tab for the SCZP101 server.

ng System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR STP

ETR 5TP ETS
Metwork Configuration Configuration Status Configuration Status Configuration

ETR network ID [37 | (in decimal)

FPort 0 State Port 1 State
@ Enabled @ Enabled
 Disabled C Disabled

Coff OO
Aftention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled.
Apply Reset ETR | Reset Link Error Thresheld
Refresh | Gancel | Help

Figure 8-6 ETR Configuration tab (SCZP201)

This tab displays the current ETR Network ID of 31. It also shows the current state of the
SCZP201 server ETR ports as enabled and allows these to be modified to another state
if required.
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Important: The ETR Network ID can be modified through the ETR Configuration tab.
However, this is not necessary except in the specific circumstance where a new server is
being added to an existing Mixed CTN. Changing this value to an incorrect or invalid value
causes the server to lose the ability to use the connected ETR as the timing source and
causes the server to enter local time of day (TOD) stepping mode. Resident z/OS images
in a sysplex configuration that rely on the Sysplex Timer are impacted.

ETR Status tab
Figure 8-7 shows the ETR Status tab for the SCZP101 server.

(@o System (Sysplex) Time

SCZP201

SCZP101

Timing Network

ETR STP STP ETS
Network Configuration Configuration Configuration Status Configuration

Stepping mode: ETR stepping
EAF stepping port number: 0

Port 0 state: Operational
Port 1 state: Operational

— ETR Data Word 1 - Port 0

ETR network ID {in decimal). 31
ETR ID (in decimal): 0
ETR port number (in decimal): 0

— ETR Data Word 1 - Port 1

ETR network ID (in decimal). 31
ETR ID (in decimal): 1
ETR port number (in decimal). 0

— ETR Card Status
Port 0 status: Light detected
Port 1 status: Light detected

i
cancel || Help

Figure 8-7 ETR Status tab (SCZP201)

This is a status display tab only, and no modifications to the configuration can be made from
here. This provides ETR status information for the SCZP101 server ETR ports in line with
what displays through the DISPLAY ETR command (Figure 8-2 on page 267).

STP Configuration tab
Figure 8-8 shows the STP Configuration tab for the SCZP201 server.

@@9 System (Sysplex) Time

SCZP201

Timing Network ETR 5TP ETS

Network Configuration Configuration Configuration Configuration 5CZP101
Coordinated timing netwaork 1D | - l_
Apply Save STP Debug Data ‘

Refresh Cancel Help

Figure 8-8 STP Configuration tab (SCZP201)

This tab is used to define the STP ID portion of the CTN ID. The ETR Network ID is also
displayed. However, the field has been disabled to prevent modification.
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As it currently stands, the CTN ID is defined as [ ] - [31], indicating that the SCZP201 server is
in an ETR Network.

STP Status tab
Figure 8-9 shows the STP Status tab for the SCZP101 server.

J%D System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR

ETR STP ETS
Network Configuration Configuration Status Configuration Configuration

Timing state: Synchronized
Usable clock source: Yes
Timing mode: ETR (External Time Reference)
Maximum timing stratum level: 3
Maximum STP version: 4
— System Information
Local STP Remote Directly Attached System| System| Stratum Active STP Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence Name |Level Version Version
— Local Uninitialized STP Links
Local STP  STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0014 Coupling-peer Initialization is not complete A;
0015 Coupling-peer Initialization is not complete =
001E Coupling-peer Link failure i
001F Coupling-peer Ciffline
0034 Coupling-peer Initialization is not complete
0035 Coupling-peer Initialization is not complete
003E Coupling-peer Cifline
003F Coupling-peer Oiffline []

Figure 8-9 STP Status tab (SCZP201)

As shown on the ETR Status tab in Figure 8-7 on page 270, the STP Status tab contains
status information only, and no modifications can be made from this location. As expected, no
STP configuration details are shown, because the SCZP201 server is in ETR timing mode.

This tab displays the links defined in the IOCDS that are eligible for the exchange of STP
messages. However, no links are initialized for STP until the STP ID is defined in the CTN ID
as part of the migration to a Mixed CTN or an STP-only CTN.

Note: Each link remains in an uninitialized state until the servers at both ends of the link
have a matching CTN ID defined that contains a valid STP ID.

Chapter 8. ETR Network to Mixed CTN (ETR timing mode) 271



ETS Configuration tab
Figure 8-9 on page 271 shows the ETS Configuration tab for the SCZP201 server.

(@@ System (Sysplex) Time

SCZP201

SCZP101

Network

Timing
Configuration

TS
Network

STP ETS
Configuration Configuration

ETR
Configuration

— Noie
This CPC cannot automatically become the Current Time Server for an STP-only CTN. An ETS configuration is not

required. Changes made to the ETS configuration are saved and are used only if this CPC is assigned the role of
Preferred or Backup Time Server for an STP-anly CTN.

— External

O Use dial out if coﬁfi_gu-red on Hardware Management Cansole
@ Use NTP
CUse NTP with pulse per second (PPS)

AT T

— NTP Tim

Select Ct-)r;ﬂ-g.]u-re.t.j .I'-\J.TP T-ime Server

Stratum| Source Status

@] 9.12.6.48 2 132.163.4.101 Success
® 9.12.6.46 2 132.163.4.101 Success
Query
Refresh Cancel || Help

Figure 8-10 ETS Configuration tab (SCZP201)

This tab shows the configuration of the External Time Sources (ETS) that is used when the
CPC is assigned the role of a Preferred or Backup Time Server for an STP-only CTN.
However, we are still in an ETR network, so the entries are of no relevance at this point.

8.2 Migration

The migration from an ETR Network to a Mixed CTN requires one change per server and a
stand-alone coupling facility. This change involves defining the STP ID portion of the CTN ID
using the STP Configuration tab (Figure 8-8 on page 270).

For our migration, the CTN ID is set to [ITSOPOK] - [31] on both the SCZP101 server and the
SCZP201 server, where ITSOPOK represents the STP ID, and 31 is the ETR Network ID that
is in use by the existing ETR network.

Table 8-1 shows the before and after configuration details.

Table 8-1 Server configuration - ETR Network to Mixed CTN migration

Server CTNID Server Timing Stratum
role mode level
STPID ETRID

Before SCZP101 Null 31 N/A ETR Not defined
migration

SCZP201 Null 31 N/A ETR Not defined
After SCZP101 ITSOPOK 31 N/A ETR 1
migration

SCZP201 ITSOPOK 31 N/A ETR 1
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8.2.1 Defining STP ID on SCZP201

At the HMC workplace, perform the following steps in order:
1. Highlight server SCZP101 and select System (Sysplex) Time.
2. Click the STP Configuration tab.

3. Enter the required STP ID (in our case, ITSOPOK) in the Coordinated Timing Network 1D
fields (Figure 8-11).

(@@ System (Sysplex) Time

Timing MNetwork ETR ETR
Network Configuration Configuration Status

SCZP201

SCZP101

sTP STP ETS
Configuration Status Configuration

Coordinated timing network ID [TSOPCK - l_

|Apply | Save STP Debug Data |

Refresh Cancel | Help

Figure 8-11 STP Configuration tab - Define STP ID (SCZP201)

4. Click Apply. This displays the Local Coordinated Timing Network ID Change
Confirmation, message ACT37361 (Figure 8-12).

Local Coordinated Timing Metwork ID Change
Confirmation

This CPC is joining a Mixed CTN.

Do you want to continue to apply the configuration changes?

ACT 37361
Fos] o

Figure 8-12 Message ACT37361 - Local Coordinated Timing Network ID Change Confirmation

Note: The word /ocal is included in this window to indicate that this change only applies

to the selected server. It is not a global change that will be propagated automatically
throughout the CTN.

5. Confirm the configuration change by clicking Yes. This displays the Local Coordinated

Timing Network ID Change, message ACT37315, indicating that the change was
successful (Figure 8-13).
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o Local Coordinated Timing Network ID Change

Setting the local Coordinated Timing Network ID was successiul.

ACT37315

Figure 8-13 Message ACT37315 - Local Coordinated Timing Network ID Change (SCZP201)

The change to the CTN ID is also flagged by XCF with message 1XC438I on the console and
SYSLOG of z/OS images in a sysplex configuration resident on SCZP101 (Figure 8-14).

IXC4381 COORDINATED TIMING INFORMATION HAS BEEN UPDATED 842
FOR SYSTEM: SC74
PREVIOUS ETR NETID: 31
CURRENT CTNID:  ITSOPOK -31

Figure 8-14 SYSLOG messages - SC74 image on SCZP201 STP ID definition

This informational message confirms the success of the CTN ID change from an
XCF perspective. It is only issued by z/OS images using the Sysplex Timer in a
sysplex configuration.

8.2.2 Defining STP ID on SCZP101

274

At this stage, only one server has been switched from an ETR Network to a Mixed CTN.

This process now needs to be done for the remaining servers in the CTN using the same CTN
ID of [ITSOPOK] - [31] in each case.

In our scenario, the CTN consists of one other server, so the process defined in step 1 needs
to be repeated for SCZP101 only. In a large CTN, this process might need to be performed
many times until all servers have the same CTN ID defined.

After this has been done for SCZP101, the migration is complete.
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8.3 End point

At the completion of the scenario, the topology diagram changes to reflect the new definitions
(Figure 8-15).

ETR Network ID = 31
ks 2 T

Sysplex Timer !}

Console

SCZP101 (z9)
CTN ID = ITSOPOK-31
Timing mode = ETR

“] sCczP201 (z10)
CTN ID = ITSOPOK-31
Timing mode = ETR

S1

Figure 8-15 STP implementation environment - Mixed CTN with ETR timing mode only

Because the servers now have a valid STP ID defined, they are considered to be STP
configured rather than STP enabled, and the CTN ID needs to be shown in full to reflect the
importance of this value to the CTN.

In addition, the servers are now defined with valid Stratum levels, and these also need to be
shown. Because both servers are still connected to the ETR network, they are defined as
Stratum 1, as per the STP architecture specification.

It is also important to note that at this stage, STP timing messages will be flowing over the
coupling links. However, the servers ignore these messages in favor of the Sysplex Timers as
the selected timing source.

8.3.1 z/OS DISPLAY ETR command

Figure 8-16 shows the output from the DISPLAY ETR command entered on the SC74 z/OS
image, on SCZP101.

D ETR
IEA2821 13.55.59 TIMING STATUS 844
SYNCHRONIZATION MODE = ETR

CPC PORT 0  <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=00 ETR PORT=00
ETR ID=00 ETR ID=01

THIS SERVER IS PART OF TIMING NETWORK ITSOPOK -31 (1)

Figure 8-16 DISPLAY ETR display - SC74 image on SCZP201 Mixed CTN

Note that an extra line displays (see (1) in Figure 8-16) containing the CTN ID when the
server is in a Mixed CTN with an STP ID defined.
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All other information in the DISPLAY ETR output is the same as prior to the server change to
a Mixed CTN. In particular, the timing mode (ETR) remains unchanged, indicating that the
ETR is the time source for this server.

8.3.2 z/0OS DISPLAY XCF command

Figure 8-17 shows the output from the z/OS DISPLAY XCF command entered on the SC74
z/OS image, on SCZP101.

D XCF,S,ALL
IXC335I 13.56.38 DISPLAY XCF 846
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC74 2097 DE5S0 2C 10/03/2009 13:56:38 ACTIVE TM=ETR
SC75 2094 991E 1C 10/03/2009 13:56:36 ACTIVE TM=ETR

Figure 8-17 DISPLAY XCF display - SC74 image on SCZP201 Mixed CTN

The z/OS DISPLAY XCF command output is unchanged by the migration. Whereas XCF is
aware of the CTN ID change, the CTN ID is not displayed in the output of this command.

8.3.3 System (Sysplex) Time tabs

The System (Sysplex) Time tabs have also undergone minor changes as a result of the
definition of an STP ID in the CTN ID.

Timing Network tab
Figure 8-18 shows that three changes occurred on the Timing Network tab.

@ System (Sysplex) Time

SCZP201

Timing Network ETR STP

ETR STP ETS
Network Configuration Configuration Status Configuration Status Configuration

SCZP101

Time: 1:53:22 P
Date: 10/3/09

sor Tima

— Offsets
Leap second: 24
Total time (hours : minutes): -4 : 00

— Network

Timing network type: Mixed CTN

Coordinated timing network (CTN) ID: [TSOPOK - 31

CTN time source: Sysplex Timer connection
Refresh Cancel | Help

Figure 8-18 Timing Network tab (SCZP201)

The timing network type now indicates Mixed. The Coordinated Timing Network ID field has
been updated to reflect the new CTN ID. In addition, an extra line has been added in the
Network section indicating that the Sysplex Timer is the CTN time source.
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Network Configuration tab

The Network Configuration tab is basically unchanged, except for the Coordinated Timing
Network ID field now containing the new CTN ID that was specified during the migration.

Note: The Coordinated Timing Network ID field is disabled.

No modifications to either the STP ID or the ETR Network ID are possible from this location
until this server is migrated to an STP-only CTN or joins an existing STP-only CTN.

However, the previously disabled Apply button has now been enabled, allowing a full STP
conversion to proceed at this point (Figure 8-19).

E@ System (Sysplex) Time

SCZP201

SCZP101

Timing MNetwork

ETR ETR sSTP STP ETS
Network Configuration Configuration Status Configuration Status Configuration

— Current Network Config
Configured at (UTC):
Preferred time server (CPC) Not configured j
Backup time server (CPC) [yt configured j
Arbiter

Not configured -

1 Only allow the server(s) specified above to be inthe CTN

[l Force configuration
Current Time Server (CPC)
@ Preferred time server (CPC)
C Backup time server (CPC)

Coordinated timing network ID ‘ - ,7

Apply |

Refresh Cancel || Help

Figure 8-19 Network Configuration tab (SCZP201)

After all servers in the Mixed CTN have the same CTN ID, it is possible to transition into an
STP-only CTN and remove the ETR as the time source. After the STP connectivity between
servers has been verified, this is done by defining a Preferred Time Server and (optionally) a
Backup Time Server and Arbiter. The server to become the Current Time Server must also be
selected at this stage.

ETR Configuration and ETR Status tabs

These tabs remain unchanged, because no modifications have been performed to the ETR
network or server ETR ports.
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STP Configuration tab

The STP Configuration tab is much the same as when the STP ID was entered during
migration (Figure 8-20).

(@o System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR STP

ETR STP ETS
Network Configuration Configuration Status Configuration Status Configuration

Coordinated timing network ID ITsoPoK “[31]

Apply Save STP Debug Data |

Refresh Cancel | Help

Figure 8-20 STP Configuration tab (SCZP201)

The STP ID portion of the CTN ID is enabled, allowing the STP ID to be removed for backout
purposes or changed to another value to select a different Mixed CTN if required.

Note: The ETR Network ID portion of the Coordinated Timing Network ID field is disabled,
forcing all changes to this value to be done from the ETR Configuration tab only.

STP Status tab
The STP Status tab also has multiple changes as a result of conversion to Mixed CTN
(Figure 8-21).

Q@@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR ETR STP ETS
Network Configuration Configuration Status Configuration Configuration

Stratum level:

Maximum STP version:

Maximum timing stratum level:

Timing state: Synchronized
Usable clock source: Yes
Timing mode: ETR (External Time Reference)

1
3
4

— System information
Local STP Remote Directly Attached System|System | Stratum|Active STP Maximum STP

Link Identifier(s) Type-MF G-Plant-Sequence Name Level |Version Version
0111,0301 002094-IBM-02-00000002991E SCZP101 1 4 4
— Local Uninitialized STP Links
Local STP  STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0014 Coupling-peer Self-coupled server A;
0015 Coupling-peer Self-coupled server =
001E Coupling-peer Link failure
001F Coupling-peer Offline
0034 Coupling-peer Self-coupled server
0035 Coupling-peer Self-coupled server
003E Coupling-peer Oiffline
003F Coupling-peer Offline v

Figure 8-21 STP Status tab (SCZP201)

An extra line has been added, indicating the stratum level of the server. In our case, the
SCZP201 server remains connected to the Sysplex Timer, so the stratum level must be
Stratum 1, as per STP architectural requirements.
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Also, the Remote Directly Attached Systems section now has an entry for the SCZP101
server, showing all the STP Link Identifiers over which STP timing messages are
being passed.

Note: The equivalent display of the STP Status tab for the SCZP101 server also shows a
Stratum level of 1, because SCZP101 also retains connectivity to the Sysplex Timers.
However, the Remote Directly Attached Systems section displays information for the
SCZP201 server and the associated STP Link Identifiers usable by SCZP101 for STP
messages.

ETS Configuration tab
This tab also remains unchanged, because no modifications have been performed to the ETS
configuration.

Chapter 8. ETR Network to Mixed CTN (ETR timing mode) 279



280 Server Time Protocol Implementation Guide



Mixed CTN (ETR timing mode) to
ETR Network

In this scenario’, all servers in our sample configuration are migrated from a Mixed
Coordinated Timing Network (CTN) to an External Timer Reference (ETR) Network by
updating the CTN ID on all servers in our Mixed CTN to remove the Server Time Protocol
(STP) ID.

In this chapter we work through the following sections:

» “Start point” on page 282
» “Migration” on page 287
— “Removing the STP ID on SCZP201” on page 287
— “Removing the STP ID on SCZP101” on page 289
» “End point” on page 290

A Mixed CTN may consist of servers in ETR timing mode only or a combination of servers
in ETR timing mode and STP timing mode. In both cases, the ETR is the time source for
the CTN.

This scenario proceeds to the point that all servers have a CTN ID defined that includes only
an ETR Network ID.

Note: At the completion of this scenario, the CTN is returned to the start point for the
migration scenario described in Chapter 8, “ETR Network to Mixed CTN (ETR timing
mode)” on page 265. This chapter can be considered a backout procedure for

that scenario.

1 See “Prerequisites” on page 263.
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9.1 Start point

The starting environment for this scenario is a Mixed CTN with both servers operating in ETR
timing mode (Figure 9-1).

Sysplex Timer !j

Console

SCZP101 (29)
CTN ID = ITSOPOK-31
Timing mode = ETR

| sCczP201 (z10)
4 CTN ID = ITSOPOK-31
Al Timing mode = ETR

S1

Figure 9-1 STP implementation environment - Mixed CTN with ETR timing mode only

The Mixed CTN consists of two servers:

» SCZP101
» SCZP901

Both servers are STP configured and are operating in ETR timing mode, meaning that they
both have connectivity to the ETR network.

Each server is connected to the other server in a redundant configuration using multiple
coupling links, and each server has a z/OS image and coupling facility defined. There are six
coupling links between these servers, as evidenced by various HMC workplace displays.
However, only two links have been shown for clarity.

This is the same configuration shown as the endpoint for the ETR Network to Mixed CTN

scenario previously described. See Chapter 8, “ETR Network to Mixed CTN (ETR timing
mode)” on page 265, for further details.

9.1.1 z/OS DISPLAY ETR command

Figure 9-2 shows the output from the DISPLAY ETR command entered on the SC74 image,
on SCZP101.

D ETR
IEA2821 12.49.39 TIMING STATUS 816
SYNCHRONIZATION MODE = ETR

CPC PORT 0 <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=00 ETR PORT=00
ETR ID=00 ETR ID=01

THIS SERVER IS PART OF TIMING NETWORK ITSOPOK -31

Figure 9-2 DISPLAY ETR display - SC74 image on SCZP201 Mixed CTN
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This display shows that SC74 is using an ETR as its timing source. The active server ETR
port is port 0, which is connected to an ETR with an ID of 00 in an ETR Network with an ID of
31. The server on which the SC74 image is resident is in a Mixed CTN with a CTN ID of
[ITSOPOK] - [31].

9.1.2 z/0OS DISPLAY XCF command

Figure 9-3 shows the output from the z/OS DISPLAY XCF command output entered on the
SC74 z/OS image, on SCZP101.

D XCF,S,ALL
IXC335I 12.51.42 DISPLAY XCF 818
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC74 2097 DE5S0 2C 10/03/2009 12:51:42 ACTIVE TM=ETR
SC75 2094 991E 1C 10/03/2009 12:51:40 ACTIVE TM=ETR

Figure 9-3 DISPLAY XCF display - SC74 image on SCZP101 Mixed CTN

This shows that both z/OS images SC74 and SC75 are operating in ETR timing mode. These
z/OS images are resident on separate servers, as evidenced by the different serial numbers.
However, there is no indication from this command output as to whether these servers have
CTN IDs defined.

9.1.3 System (Sysplex) Time tabs

The tabs discussed in this section are available on the System (Sysplex) Time selection for
each server. Only the tabs for the SCZP101 server are shown in this section.

Timing Network tab
Figure 9-4 shows the Timing Network tab for the SCZP101 server.

@@ System (Sysplex) Time

SCZP201

Timing Network ETR STP

ETR sSTP ETS
Network Configuration Configuration Status Configuration Status Configuration

SCZP101

Ti.mé.: 1.’2:54::-3;:'.P.M )
Date: 10/3/09

— Offsets
Leap second: 24
Total time (hours : minutes): -4 : 00

— Network

Timing network type: Mixed CTN

Coordinated timing network (CTN) ID: TSOPCK - 31

CTN time source: Sysplex Timer connection
Refresh | Cancel || Help

Figure 9-4 Timing Network tab (SCZP201)

This shows that the SCZP201 server is in a Mixed CTN with a CTN ID of [ITSOPOK] - [31].
Because the ETR network is the CTN time source, the leap second offset (set to 24) and the
total time offset (set to -4) originate from the Sysplex Timer as part of the timing signal.

Chapter 9. Mixed CTN (ETR timing mode) to ETR Network 283



284

Network Configuration tab

Figure 9-5 shows the Network Configuration tab for the SCZP201 server.

(@@ System (Sysplex) Time

Timing MNetwork

ETR S5TP
Network Configuration Configuration Configuration

Nelwo

Confié[jre at(U

— Gun

Preferred time server (CPC) [y ot configured j
Backup time server (CPC) [t configured j
Arbiter j

Not configured

[ Only allow the server(s) specified above to be inthe CTN

[ Force configuration
current Time Server (CPC)
® Preferred time server (CPC)
O Backup time server (CPC)

Coordinated timing network 1D | - ’_

Apply |

ETS
Configuration

SCZP201

SCZP101

Refresh Cancel || Help

Figure 9-5 Network Configuration tab (SCZP201)

Because SCZP201 is in an ETR network, the Preferred Time Server, Backup Time Server,
and Arbiter fields are not applicable. Only the Apply button is enabled to allow a full STP
conversion to proceed. See Chapter 13, “Mixed CTN (two servers) to STP-only CTN” on

page 335, for further details of this process.

ETR Configuration tab
Figure 9-6 shows the ETR Configuration tab for the SCZP201 server.

@@ System (Sysplex) Time

Timing Network

ETR ETR 5TP S5TP
Network Configuration Configuration Status Configuration Status

ETR network ID [377 | (in decimal)

Port 0 State Port 1 State
@ Enabled @ Enabled
O Disabled O Disabled

ETS
Configuration

SCZP201

SCZP101

Ooff OOff
Attention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled'.
Apply Reset ETR | Reset Link Error Thresheld
Refresh Cancel | Help

Figure 9-6 ETR Configuration tab (SCZP201)
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This shows that server SCZP201 is connected to an ETR network with an ETR Network ID of
31. Both server ETR ports are enabled. This corresponds with the DISPLAY ETR command
output shown in Figure 9-2 on page 282.

ETR Status tab
Figure 9-7 shows the ETR Status tab for the SCZP201 server.

J%D System (Sysplex) Time

SCZP201

SCZP101

Timing Network

ETR STP STP ETS
Network Configuration Configuration Configuration Status Configuration

— ETR Status Word

Attachmen-t co-nt.ro\ register: C8C7

Stepping mode: ETR stepping
EAF stepping port number: 0

Port 0 state: Operational
Port 1 state: Operational

— ETR Data Word 1 - Port 0

ETR network ID (in decimal). 31
ETR ID (in decimal): 0
ETR port number (in decimal): o

— ETRData Word 1 -Port 1. —————————
ETR network ID (in decimal). 31

ETR ID (in decimal): 1
ETR port number (in decimal): 0

— ETR Card Status
Port 0 status: Light detected
Port 1 status: Light detected

cancel || Help
Figure 9-7 ETR Status tab (SCZP201)

This is a status tab only, and no modifications to the server ETR ports are possible from here.
This tab shows that the TOD on the SCZP201 server is being stepped by the ETR connected
to server ETR port 0.

The connected ETR has an ETR ID of 0 and is in ETR Network ID 31, and a second ETR is
available on server ETR port 1, which has an ETR ID of 1. Both server ETR ports are
operational. Again, this corresponds to the DISPLAY ETR command output shown in

Figure 9-2 on page 282.

STP Configuration tab
Figure 9-8 shows the STP Configuration tab for the SCZP101 server.

Jg@ System (Sysplex) Time

SCZP201

SCZP101

Timing MNetwork

ETR ETR sTP STP ETS
Network Configuration Configuration Status Configuration Status Configuration

Coordinated timing network ID [TSCPOK -[a1]

Apply | Save STP Debug Data |

Refresh Cancel || Help

Figure 9-8 STP Configuration tab (SCZP201)

This shows that the SCZP201 server is in a mixed CTN with a CTN ID of [ITSOPOK] - [31],
where ITSOPOK is the STP ID and 31 is the ETR Network ID.
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The STP ID component of the CTN ID can be changed from this location. However, the ETR
Network ID field is disabled, and all changes to this field must be done from the ETR
Configuration tab.

Removing the STP ID migrates this server from the Mixed CTN to an ETR Network
configuration.

Changing the STP ID from its existing value of ITSOPOK to another value causes the server
to move from the current Mixed CTN to another Mixed CTN. This is rarely required and is
disruptive to resident z/OS images in a sysplex configuration, because they will appear to
have a different time source in comparison to the other z/OS images.

STP Status tab
Figure 9-9 shows the STP Status tab for the SCZP201 server.

J%g System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR

ETR STP ETS
Network Configuration Configuration Status Configuration Configuration

Timing state: Synchronized
Usable clock source: Yes
Timing mode: ETR (External Time Reference)
Stratum level: 1
Maximum timing stratum level: 3
Maximum STP version: 4
— System Information
Local STP Remote Directly Attached System| System | Stratum Active STP Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence Name Level |Version Version
0111,0301 002094-IBM-02-00000002991E  SCZP101 1 4 4
— Local Uninitialized STP Links
Local STP  |STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0014 Coupling-peer Self-coupled server )
0015 Coupling-peer Self-coupled server
001E Coupling-peer Link failure
001F Coupling-peer Offline
0034 Coupling-peer Self-coupled server
0035 Coupling-peer Self-coupled server
003E Coupling-peer Offline
003F Coupling-peer Cifline [v]

Figure 9-9 STP Status tab (SCZP201)

Figure 9-9 shows that the SCZP201server is in ETR timing mode and, because it is also a
Stratum 1, it must have a CTN ID defined and be in a Mixed CTN. As a result, it is considered
to be STP configured.

This server also has STP connectivity to the SCZP101 server over a number of links, as
identified by the STP link identifiers. This implies that the SCZP101 server is also STP
configured. Because SCZP101 is also a Stratum 1, it also must have connectivity to the ETR
network and be in ETR timing mode.

ETS Configuration tab

The ETS Configuration tab is irrelevant for this scenario, because the time source for the
mixed CTN is the ETR and, therefore, no ETS is used.
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9.2 Migration

The migration process for a Mixed CTN to an ETR Network is similar to the migration of an
ETR Network to a Mixed CTN, except that the STP ID is being removed from the CTN ID
instead of being defined.

The CTN ID is currently defined as [ITSOPOK] - [31] on both SCZP101 and SCZP201, where
ITSOPOK represents the STP ID, and 31 is the ETR Network ID that is already in use by the
existing ETR network.

This migration requires one change per server to remove the STP ID portion of the CTN ID.
This is done using the STP Configuration tab to set the CTN ID to [ ] - [31], which changes
each server from being STP configured to STP enabled.

Note: This is a local change that must be done on each server using the STP
Configuration tab.

The Network Configuration tab also shows the full CTN ID. However, the field is disabled,
so removal of the STP ID is not possible from this location. This tab is used to perform
global changes to the CTN in an STP-only CTN.

Table 9-1 lists the before and after configuration details.

Table 9-1 Server configuration - ETR Network to Mixed CTN migration

Server CTNID Server Timing Stratum
role mode level
STP ID ETRID

Before SCZP101 ITSOPOK 31 ETR 1
migration

SCZP201 ITSOPOK 31 ETR 1
After SCZP101 Null 31 ETR Not defined
migration

SCZP201 Null 31 ETR Not defined

The order in which the servers are modified does not matter, because both servers retain
connectivity to the Sysplex Timers throughout the scenario.

9.2.1 Removing the STP ID on SCZP201

At the HMC workplace, perform the following steps:
1. Highlight the SCZP201 server and select System (Sysplex) Time.
2. Click the STP Configuration tab.
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3. Remove the existing STP ID (in our case, ITSOPOK) from the Coordinated Timing
Network ID field (Figure 9-10).

(@@ System (Sysplex) Time

SCZP201

Timing Network ETR ETR STP STP ETS

MNetwork Configuration Configuration Status Configuration Status Configuration SczP101
Coordinated timing network ID | -
Apply Save STP DebugData |

Refresh Cancel | Help

Figure 9-10 STP Configuration tab - Remove STP ID (S§CZP201)

4. Click Apply. This displays the Local Coordinated Timing Network ID Change
Confirmation, message ACT37360 (Figure 9-11).

Local Coordinated Timing Network ID Change
Confirmation

This CPC is leaving a Mixed CTN to join an ETR network.

The Sysplex Timer will provide the necessary time information.

Do you want to continue to apply the configuration changes?

ACT37360
[ex] e

Figure 9-11 Message ACT37360 - Local Coordinated Timing Network ID Change Confirmation

Note: The word /ocal is included in this window to indicate that this change only applies
to the selected server and must be performed on all other servers in the CTN. Itis not a
global change that will be propagated automatically throughout the CTN.

5. Confirm the configuration change by clicking Yes. This displays the Local Coordinated
Timing Network ID Change, message ACT37315, indicating that the change was
successful (Figure 9-12).

o Local Coordinated Timing Network ID Change

Setting the local Coordinated Timing Network ID was successful.

ACT37315

Figure 9-12 Message ACT37315 - Local Coordinated Timing Network ID Change
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The change to the CTN ID is also flagged by XCF with message 1XC438l on the console and
SYSLOG of z/OS images in a sysplex configuration resident on SCZP901 (Figure 9-13).

IXC4381 COORDINATED TIMING INFORMATION HAS BEEN UPDATED 821
FOR SYSTEM: SC74
PREVIOUS CTNID:  ITSOPOK -31
CURRENT ETR NETID: 31

Figure 9-13 SYSLOG messages - SC74 image on SCZP901 STP ID removal

This information message confirms the success of the CTN ID change from an XCF
perspective. It is only issued by z/OS images using the Sysplex Timer in a sysplex
configuration. Non-sysplex images, monoplex images, and sysplex images using a simulated
timer (through SIMETRID) are not aware of the CTN ID change.

9.2.2 Removing the STP ID on SCZP101

At this stage, only one server has been backed out from a Mixed CTN to an ETR Network.
This process now needs to be done for the remaining servers in the CTN by setting the CTN
IDto[]-[31] in each case.

In our scenario, the CTN consists of one other server, so the process defined in step 1 needs
to be repeated for SCZP101 only.
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9.3 End point

At the completion of the scenario, the network topology has changed (Figure 9-14).

ETR Network ID =3

Sysplex Timer !

Console y,

SCZP101 (29) SCZP201 (z10)
ETRID = 31 ETRID = 31

Figure 9-14 STP Implementation environment - ETR Network

Each of the servers has changed from STP configured to STP enabled, and the CTN ID is
replaced by the ETR Network ID. The STP ID and stratum levels are no longer relevant.

9.3.1 z/0OS DISPLAY ETR command

Figure 9-15 shows the output from the DISPLAY ETR command entered on the SC74 image,
on SCZP201.

D ETR
IEA2821 13.12.05 TIMING STATUS 823
SYNCHRONIZATION MODE = ETR

CPC PORT 0  <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=00 ETR PORT=00
ETR ID=00 ETR ID=01

Figure 9-15 DISPLAY ETR display - SC74 image on SCZP201 ETR Network
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This display shows that SC74 is using an ETR as its timing source. Because the SCZP201
server no longer has a CTN ID defined, the extra line that previously appeared in the
DISPLAY ETR command output prior to the migration (Figure 9-2 on page 282) is no longer
apparent.

9.3.2 z/0OS DISPLAY XCF command

Figure 9-16 shows the output from the z/OS DISPLAY XCF command entered on the SC74
image, on SCZP201.

D XCF,S,ALL
IXC335I 13.12.46 DISPLAY XCF 825
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC74 2097 DE5S0 2C 10/03/2009 13:12:46 ACTIVE TM=ETR
SC75 2094 991E 1C 10/03/2009 13:12:42 ACTIVE TM=ETR

Figure 9-16 DISPLAY XCF display - SC74 image on SCZP201 ETR Network

This shows that both z/OS images SC74 and SC75 are operating in ETR timing mode. There
is no indication from this command output that the CTN ID has changed.

9.3.3 System (Sysplex) Time tabs Sample numbered list

The System (Sysplex) Time tabs have undergone minor changes as a result of the removal of
the STP ID from the CTN ID.

Timing Network tab
Figure 9-17 shows the Timing Network tab for the SCZP101 server.

Jg@ System (Sysplex) Time

SCZP201

Timing MNetwork ETR STP

ETR sTP ETS
Network Configuration Configuration Status Configuration Status Configuration

SCZP101

Time: 1:07:52 PM
Date: 10/3/09

— Offsets
Leap second: 24
Total time (hours : minutes): -4 : 00

— Network
Timing network type: ETR
Coordinated timing network (CTN) ID: -31

Refreshl Cancel | Help

Figure 9-17 Timing Network tab (SCZP201)

The Coordinated Timing Network ID field has changed from [ITSOPOK] - [31] to [ ] - [31].
Also, the additional line in the Network section regarding the CTN time source is no
longer shown.
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Network Configuration tab
Figure 9-18 shows the Timing Network tab for SCZP101 (Figure 9-16 on page 291).

(@@ System (Sysplex) Time

SCZP201

Timing MNetwork

ETR STP ETS
MNetwork Configuration Configuration Configuration Configuration

SCZP101

— Current Network Config

Not configured

Configured at (UTC):'

Preferred time server (CPC) Not configured j
Backup time server (CPC) Not configured j
Arbiter j

1 Only allow the server(s) specified above to be in the CTN
O Force configuration

Current Time Server (CPC)
@ Preferred time server (CPC)
CBackup time server (CPC)

Coordinated timing network ID ‘ - l_

Refresh Cancel | Help

Figure 9-18 Network Configuration tab (SCZP201)

The Network Configuration tab no longer has the STP ID shown in the Coordinated Timing
Network ID field. Only the ETR Network ID of 31 is shown. Also, the Apply, Initialize Time, and
Deconfigure buttons have all been disabled, because these functions are STP related and
this server is no longer STP configured.

ETR Configuration and ETR Status tabs

These tabs remain unchanged, because no modifications have been performed to the ETR
network or ETR server ports.

STP Configuration tab
Figure 9-19 shows the STP Configuration tab for SCZP201 (Figure 9-16 on page 291).

a@@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR ETR sTP STP

S ETS
Network Configuration Configuration Status Configuration Status Configuration

Coordinated timing network ID | - ,7

Apply | Save STP Debug Data |

Refresh Cancel || Help

Figure 9-19 STP Configuration tab (SCZP201)

This shows that the STP ID component of the CTN ID is no longer defined. The ETR Network
ID of 31 is shown. However, the field is disabled, thus forcing all changes to this value to be
performed from the ETR Configuration tab.
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STP Status tab
Figure 9-20 shows the STP Status tab for the SCZP101 server.

(@@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR

ETR 5TP ETS
Metwork Configuration Configuration Status Configuration Configuration

Timing state: Synchronized

Usable clock source: Yes

Timing mode: ETR (External Time Reference)
Maximum timing stratum level: 3

Maximum STP version: 4

— System Information
Local STP Remote Directly Attached System System Stratum Active STP Maximum STP
Link Identifier(s) Type-MF G-Plant-Sequence Name |Level |Version Version
— Local Uninitialized STP Links
Local STP  STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0014 Coupling-peer Initialization is not complete A:
0015 Coupling-peer Initialization is not complete =
001E Coupling-peer Link failure T
001F Coupling-peer Offline
0034 Coupling-peer Initialization is not complete
0035 Coupling-peer Initialization is not complete
003E Coupling-peer Offline
003F Goupling-peer Oiffline [s]
Refresh | Gancel | Help

Figure 9-20 STP Status tab (SCZP201)

Because the SCZP201 server is no longer STP configured, this tab no longer shows a
stratum level. Also, the Remote Directly Attached Systems section does not show any
connected servers that are STP configured, because this server is unable to send or receive
STP-related control or timing messages.

ETS Configuration tab

This tab also remains unchanged, because no modifications have been performed to the ETS
configuration.
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10

Mixed CTN: Changing one server
from ETR timing mode to STP
timing mode

In this example1, one server in our sample configuration is converted from External Timer
Reference (ETR) timing mode to Server Time Protocol (STP) timing mode by disabling
connectivity of this server to the ETR timing network. The server then uses STP timing
messages to remain synchronized in the Coordinated Timing Network (CTN).

In this chapter we work through the following sections:

» “Start point” on page 296

» “Migration” on page 301

» “Step 1: Disable ETR connectivity on SCZP901” on page 302
» “End point” on page 304

A Mixed CTN may consist of servers in ETR timing mode only, or a combination of servers
in ETR timing mode and STP timing mode. In both cases, the ETR is the time source for
the CTN.

This scenario proceeds to the point where one server in the Mixed CTN is converted from
ETR timing mode to STP timing mode.

1 See “Prerequisites” on page 263.
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10.1 Start point

The starting point for this scenario is the Mixed CTN with servers operating in ETR timing
mode only (Figure 10-1).

ETR Network ID = 31

Sysplex Time -
Console

SCZP101 (z9)
CTN ID = ITSOPOK-31
Timing mode = ETR

| sczP201 (z10)
CTN ID = ITSOPOK-31
Timing mode = ETR

S1

Figure 10-1 STP Implementation environment - Mixed CTN with ETR timing mode only

The Mixed CTN consists of two servers, SCZP101 and SCZP201. Both servers are STP
configured and are operating in ETR timing mode, meaning that they both have connectivity
to the ETR network.

Each server is connected to the other server in a redundant configuration using multiple
coupling links, and each server has a z/OS image and coupling facility defined. There are
actually two coupling links between these servers, as evidenced by various HMC workplace
displays.

This is the same configuration shown as the endpoint for the ETR Network to Mixed CTN
scenario previously described. See Chapter 9, “Mixed CTN (ETR timing mode) to ETR
Network” on page 281, for further details.

10.1.1 z/OS DISPLAY ETR command

296

The output from the DISPLAY ETR command entered on the SC74 image, on SCZP201, is
shown in Figure 10-2.

D ETR
IEA2821 09.10.19 TIMING STATUS 130
SYNCHRONIZATION MODE = ETR

CPC PORT 0 <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=00 ETR PORT=00
ETR ID=00 ETR ID=01

THIS SERVER IS PART OF TIMING NETWORK ITSOPOK -31

Figure 10-2 DISPLAY ETR display - SC74 on SCZP201, Mixed CTN with ETR timing mode

This shows that SC74 is using an ETR as its timing source. The active server ETR port is
port 0, which is connected to an ETR with an ID of 00 in an ETR Network with and ID of 31.
The server on which the SC74 image is resident is in a Mixed CTN with a CTN ID of
[ITSOPOK] - [31].
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10.1.2 z/OS DISPLAY XCF command

Figure 10-3 shows the output from the z/OS DISPLAY XCF command entered on the SC74
image, on SCZP901.

D XCF,S,ALL
IXC335I 09.14.59 DISPLAY XCF 132
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC75 2094 991E 1C  10/04/2009 09:14:56 ACTIVE TM=ETR
SC74 2097 DE5S0 2C  10/04/2009 09:14:59 ACTIVE TM=ETR

Figure 10-3 DISPLAY XCF display - SC74 on SCZP201, Mixed CTN with ETR timing mode

This shows that both z/OS images SC74 and SC75 are operating in ETR timing mode. These
z/OS images are resident on different servers, as evidenced by the different serial numbers.
However, there is no indication from this command output as to whether these servers have
CTN IDs defined.

10.1.3 System (Sysplex) Time tabs

The following tabs are available on the System (Sysplex) Time window for each server. Only
the tabs for server SCZP901 are shown in this section.

Timing Network tab
Figure 10-4 shows the Timing Network tab for server SCZP201.

@@ System (Sysplex) Time

SCZP201

Timing Network ETR STP

ETR STP ETS
Network Configuration Configuration Status Configuration Status Configuration

SCZP101

Time: 9:09:33 A
Date: 10/4/09

— Offsets
Leap second: 24
Total time (hours : minutes): -4 : 00

— Network
Timing network type: Mixed CTN
Coordinated timing network (CTN) ID: [TSOPOK - 31
CTN time source: Sysplex Timer connection
Refresh Cancel | Help

Figure 10-4 Timing Network tab (SCZP201)

This shows that server SCZP201 is in a Mixed CTN with a CTN ID of [ITSOPOK] - [31].
Because the ETR network is the CTN time source, the leap second offset (set to 24) and the
total time offset (set to -4) originate from the Sysplex Timer as part of the timing signal.
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Network Configuration tab
Figure 10-5 shows the Network Configuration tab for server SCZP201.

a@m System (Sysplex) Time

SCZP201

SCZP101

Timing Network

ETR STP ETS
Network Configuration Configuration Configuration Configuration

— Gurrent Network C
Configured at (UTC):
Preferred time server (CPC) Not configured

Arbiter

hd
Backup time server (CPC) |yt configured j
Not configured R

[ Only allow the server(s) specified above to be in the CTN
[ Force configuration

Current Time Server (CPC)
@ Preferred time server (CPC)
O Backup time server (CPC)

Coordinated timing network ID ‘ - ,7

Apply | |

Refresh Cancel || Help

Figure 10-5 Network Configuration tab (SCZP201)

Because SCZP201 is in an ETR network, the Preferred Time Server, Backup Time Server,
and Arbiter fields are not applicable. Only the Apply button is enabled to allow a full STP
conversion to proceed. See Chapter 13, “Mixed CTN (two servers) to STP-only CTN” on
page 335, for a detailed description of this process.

ETR Configuration tab
Figure 10-6 shows the ETR Configuration tab for server SCZP901.

@ System (Sysplex) Time

SCZP201

Timing Network

ETR STP ETS
Network Configuration Configuration Configuration Configuration

SCZP101
ETR network ID 1 | (in decimal)

Port 0 State Port 1 State
® Enabled ®Enabled
O Disabled O Disabled

G Off OOoff
Afttention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled'.
Apply | Reset ETH | Reset Link Error Thresheld
Refresh Cancel Help

Figure 10-6 ETR Configuration tab (SCZP201)

This shows that server SCZP201 is connected to an ETR network with an ETR Network ID of
31. Both server ETR ports are enabled. This corresponds with the DISPLAY ETR command
output shown in Figure 10-2 on page 296.

298 Server Time Protocol Implementation Guide



ETR Status tab
Figure 10-7 shows the ETR Status tab for server SCZP201.

@m System (Sysplex) Time

SCZP201

Timing Network STP

ETR sSTP ETS
Network Configuration Configuration Configuration Status Configuration

SCZP101

— ETR Status Word

A?taloh-ment control register: C8C7

Stepping mode: ETR stepping
EAF stepping port number: 0

Port 0 state: Operational
Port 1 state: Operational

— ETR Data Word 1 - Port 0

ETR network ID (in decimal): 31
ETR ID (in decimal): 0
ETR port number (in decimal): 0

— ETR Data Word 1 - Port 1

ETR network ID (in decimal). 31
ETR ID (in decimal): 1

ETR port number (in decimal): 0

— ETR Card Status
Port 0 status: Light detected
Port 1 status: Light detected

Refresh Cancel | Help
Figure 10-7 ETR Status tab (SCZP201)

This is a status tab only, and no modifications to the server ETR ports are possible from here.
The ETR Attachment Feature (EAF) indicates that the TOD on server SCZP201 is being
stepped by the ETR connected to server ETR port 0. Both Port 0 and Port 1 are operational.

The connected ETR has an ETR ID of 0 and is in ETR Network ID 31. A second ETR is
available on server ETR port 1, which has an ETR ID of 1. Both server ETR ports are
operational. Again, this corresponds to the DISPLAY ETR command output shown in
Figure 10-2 on page 296.

STP Configuration tab
Figure 10-8 shows the STP Configuration tab for server SCZP201.

(@@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR STP

ETR STP ETS
Metwork Configuration Configuration Status Configuration Status Configuration

Coordinated timing network ID [TsoPoK -[31]

Apply | Save STP Debug Data |

Refresh Cancel He\p
Figure 10-8 STP Configuration tab (SCZP201)

This shows that server SCZP201 is in a mixed CTN with a CTN ID of [ITSOPOK] - [31], where
ITSOPOK is the STP ID, and 31 is the ETR Network ID.

The STP ID component of the CTN ID can be changed from this location. The ETR Network
ID field is disabled, and all changes to this field must be done from the ETR Configuration tab.
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Removing the STP ID will migrate this server from the Mixed CTN to an ETR Network
configuration.

Changing the STP ID from its existing value of ITSOPOK to another value will cause the
server to move from the current Mixed CTN to another Mixed CTN. This is rarely required and
would be disruptive to any resident z/OS image in a sysplex configuration, because they
would appear to have a different time source in comparison to the other z/OS images.

STP Status tab
Figure 10-9 shows the STP Status tab for server SCZP201.

@@ System (Sysplex) Time

SCZP201

Timing Network ETR

ETR STP ETS
Metwork Configuration Configuration Status Configuration Configuration

SCZP101

Timing state: Synchranized
Usable clock source: Yes
Timing mode: ETR (External Time Reference)
Stratum level: 1
Maximum timing stratum level: 3
Maximum STP version: 4
— System Information
Local STP Remote Directly Attached System System | Stratum Active STP | Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence Name Level |Version Version
0111,0301 002094-IBM-02-00000002991E  SCZP101 1 4 4
— Local Uninitialized STP Links
Local STP | STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0014 Coupling-peer Seli-coupled server ~
0015 Coupling-peer Self-coupled server
001E Coupling-peer Link failure
001F Coupling-peer Offline
0034 Coupling-peer Seli-coupled server
0035 Coupling-peer Self-coupled server
003E Coupling-peer Offline
003F Coupling-peer Offline v
Refresh Gancel He\p

Figure 10-9 STP Status tab (SCZP201)

This shows that SCZP201 is in ETR timing mode. Also, because it is a Stratum 1, it must have
a CTN ID defined and be in a Mixed CTN. As a result, it is considered to be STP configured.

SCZP201 also has STP connectivity to server SCZP101 over two links, as identified by the
Local STP link identifiers. This implies that server SCZP101 is also STP configured. Because
SCZP101 is also a Stratum 1, it must have connectivity to the ETR network and be in ETR
timing mode.

The server’s connectivity to another Stratum 1 or Stratum 2 server must be verified at this
stage, because this will be necessary to maintain synchronization when disabling the ETR
ports in the next step.

ETS Configuration tab

The ETS Configuration tab is irrelevant for this scenario, because the time source for the
mixed CTN is the ETR and therefore no ETS is used.
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10.2 Migration

This step can be considered as optional and should not be used for the last server in the
Mixed CTN.

Important: The user should not disable the ETR ports on the last Stratum 1 server,
because this would remove the time source for the entire Mixed CTN.

The migration of a server in a Mixed CTN from ETR timing mode to STP timing mode involves
a single change on that server. This change consists of disabling connectivity of the server to
the ETR network. Because connectivity to the ETR network is no longer available, the server
selects the STP timing messages that are being provided over the coupling links as the timing
source.

Important: This operation should always be performed from the ETR Configuration tab.

ETR ports should never be disabled at the Sysplex Timer, or by removing ETR link cables,
when migrating a server from ETR timing mode to STP timing mode.

Even though the server no longer has connectivity to the ETR network, no changes are made
to the CTN ID, which remains set to [ITSOPOK] - [31] in our case.

This might appear confusing, because the CTN ID defined for this server contains the ETR
Network ID, but the server will not be using the ETR network as its time source after migration
to STP timing mode is complete.

Whenever a CTN ID includes a valid ETR Network ID, it implies that the time source for the
CTN is being provided by the ETR Network, which is distinct from the time source for each
individual server.

Table 10-1 lists the before and after configuration details.

Table 10-1 Server configuration - Mixed CTN, ETR timing mode to STP timing mode for SCZP201

Server CTNID Server Timing Stratum
role mode level
STP ID ETRID

Before SCZP101 ITSOPOK 31 N/A ETR 1
migration

SCZP201 ITSOPOK 31 N/A ETR 1
After SCzZP101 ITSOPOK 31 N/A ETR 1
migration

SCZP201 ITSOPOK 31 N/A STP 2

Important: It is strongly not recommended, in a mixed CTN consisting of two servers, to
migrate one server to STP timing mode, just as it is demonstrated in this scenario. This will
produce a single point of failure for the sysplex. If the server that is connected to the ETR

fails, then the other server in STP timing mode will also go down.

Only consider migrating one server in a mixed CTN to STP timing mode, if at least two
servers remaining in ETR timing mode are left.
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Step 1: Disable ETR connectivity on SCZP901
At the HMC workplace, perform the following steps in this sequence:

1.

Ensure that this CEC has established STP connectivity over the CF links to an attached

Stratum 1, as shown in the System Information table in the STP Status tab shown in

Figure 10-9 on page 300.

2. Highlight server SCZP201 and select System (Sysplex) Time.
3. Click the ETR Configuration tab.
4. Set both Port 0 and Port 1 states to Disabled (Figure 10-10).

J%g System (Sysplex) Time

Timing Network ETR STP

ETR sSTP ETS
Network Configuration Configuration Status Configuration Status Configuration

ETR network ID [377 | (in decimal)

Fort 0 State Port 1 State
CEnabled Enabled
@ Disabled @ Disabled
Coff O oif

Attention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is

‘Enabled'.
Apply | Reset ETR | Reset Link Error Threshold

SCZP201

'

SCZP10

Refresh Cancel | Help

Figure 10-10 ETR Configuration tab - Disable ETR Ports (SCZP201)

Note: Do not change or remove the ETR Network ID, because this would remove the

server from the existing Mixed CTN.

5. Click Apply. This displays the Port State Change Confirmation, message ACT37388

(Figure 10-11).

A Port State Change Confirmation

You reguested to change the manual state of an ‘enabled’ port.

The action you requested may result in active images, on this CPC and
any attached CPC(s) in a Mixed CTN, being removed from the sysplex.

Do you want to continue to save the configuration changes?

ACT37388
Fes] e

Figure 10-11 Message ACT37388 - Port State Change Confirmation (SCZP201)
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6. Confirm the configuration change by clicking Yes. This will display the Apply ETR
Configuration, message ACT37301, indicating that the change was successful
(Figure 10-12).

o Apply ETR Configuration

The ETR configuration data was saved successfully.

To view the current status of the EAF poris, use the ETR Status page.

ACT37301

Figure 10-12 Message ACT37301: Apply ETR Configuration (SCZP201)

Messages will also appear on the console and a SYSLOG of z/OS images in a sysplex
configuration resident on SCZP201 (Figure 10-13).

TEA390I TOD CLOCKS DYNAMICALLY ADJUSTED TO MAINTAIN STP SYNCHRONISM. (1)
*IEA393I ETR PORT O IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE. (2)
*IEA393I ETR PORT 1 IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE.

TEA380I THIS SYSTEM IS NOW OPERATING IN STP TIMING MODE. (3)
IEAQ31I STP ALERT RECEIVED. STP ALERT CODE = 25 (4)
IEAQ31I STP ALERT RECEIVED. STP ALERT CODE = 0B (5)

Figure 10-13 SYSLOG messages: SC74 image on SZCP201, ETR ports disabled

Notes:

(1) IEA390I is issued on a server when conversion from ETR timing mode to STP timing
mode is started.

(2) IEA393I is issued on a server in ETR timing mode as the server ETR ports are disabled.

(3) IEA380I is issued on a server when conversion from ETR timing mode to STP timing
mode is complete.

(4) IEA031I is received when a change occurred with respect to the external time source for
the CTN. STP Alert Code 25 indicates that the non-preferred NTP server is accessible.
However, the NTP server is not used, the time source for the CTN still is the ETR.

(5) STP Alert Code 0B indicates that the NTP server switched to the preferred NTP server.
However, the NTP server is not used, the time source for the CTN still is the ETR

Important: At this stage, the server ETR ports have been disabled, but the ETR link
cabling between the server and the Sysplex Timers is still in place, allowing the ports to be
enabled at a future time. Only remove the ETR link cabling when the server has no further
requirement for ETR timing mode.
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10.3 End point

The topology diagram of our sample configuration needs to be updated to cater to the
migration of SCZP901 to STP timing mode (Figure 10-14).

Sysplex Timer
Console

SCZP101 (z9)
CTN ID = ITSOPOK-31
Timing mode = ETR

| sczr201 (z10)
7/0S 4\“ CTN ID = ITSOPOK-31
S SC74 l il Timing mode = STP

Figure 10-14 STP Implementation environment: Mixed CTN with STP timing mode (SCZP201)

The connectivity between SCZP201 and the ETR network has been disabled. SCZP201 is
now shown as a Stratum 2, because it is receiving timing messages over coupling links from
SCZP101, which is a Stratum 1. The timing mode of SCZP201 has also changed from ETR to
STP.

If SCZP101 is removed from the Mixed CTN for any reason, the CTN will have lost its timing
source because SCZP101 is the only server connected to the ETR network. The remaining
server, SCZP201, will transition to Stratum 0 as a result. For this reason, we recommend that
a Mixed CTN always have multiple servers with connectivity to the ETR network to avoid this
single point of failure.

10.3.1 z/OS DISPLAY ETR command

Figure 10-15 shows the output from the DISPLAY ETR command entered on the SC75
image, on SCZP901.

D ETR

IEA386I 09.50.09 TIMING STATUS 663

SYNCHRONIZATION MODE = STP (1)
THIS SERVER IS A STRATUM 2 (2)
CTN ID = ITSOPOK -31 (3)
NUMBER OF USABLE TIMING LINKS = 2 (4)
THIS SERVER HAS ONLY A SINGLE SOURCE OF TIMING SIGNALS (5)

Figure 10-15 DISPLAY ETR command - SC75 image on SCZP901, Mixed CTN with STP timing mode

The DISPLAY ETR command now contains only STP-related information, because
connectivity to the ETR network has been disabled and is no longer relevant.
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Notes:

(1) The timing mode has changed from ETR to STP, as shown by the Synchronization Mode
field.

(2) The server has transitioned from Stratum 1 to Stratum 2, because it is receiving its timing
signals from SCZP101 through the coupling links rather than directly from the ETR
network.

(3) The CTN ID of the SCZP901 server is unchanged as a result of this migration and remains
as [ITSOPOK] - [31].

(4) There are currently six usable coupling links between SCZP101 and SCZP201. The STP
Link Identifiers on the STP Status tab identify the PCHIDs for these links.

(5) An optional line is included in the display output advising a single point of failure situation,
because SCZP201 is receiving timing signals only from one other server. This is because
our sample configuration consists of only two servers at this stage. A larger configuration
would most likely implement a redundant configuration where each server is connected to
multiple other servers by either coupling facility or timing-only links, in which case this
message would not be displayed.

10.3.2 z/OS DISPLAY XCF command

Figure 10-16 shows the output from the z/OS DISPLAY XCF command entered on the SC74
image, on SCZP201.

D XCF,S,ALL
IXC3351 09.51.15 DISPLAY XCF 665
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC74 2097 DES0  2C  10/04/2009 09:51:14 ACTIVE TM=STP (1)
SC75 2094 991E 1C  10/04/2009 09:51:11 ACTIVE TM=ETR

Figure 10-16 D XCF display - SC74 image on SCZP201, Mixed CTN with STP timing mode
Notes:

(1) The timing mode of the SC74 image resident on server SCZP201 has changed from ETR
to STP. This implies that SC74 must be resident on an STP-configured server. There is no
indication from this command output as to whether SC75 is resident on an STP capable,
STP-enabled, or STP-configured server.

XCF must ensure that all images in the sysplex are using the same timing source, to maintain
timing integrity for resource sharing and data sharing purposes. XCF allows only certain CTN
ID combinations to occur among the sysplex members within a sysplex configuration.

The migration from ETR timing mode to STP timing mode does not involve a change in the
CTN ID, and no XCF-related messages are issued during this process.

10.3.3 System (Sysplex) Time tabs

The System (Sysplex) Time tabs have undergone minor changes as a result of the migration
of SCZP201 from ETR timing mode to STP timing mode.
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Timing Network and Network Configuration tabs
These tabs remain unchanged, because they make no reference to timing mode.

ETR Configuration tab
Figure 10-17 shows the ETR Configuration tab for server SCZP901.

(@@ System (Sysplex) Time

Timing Network

ETR STP ETS
Network Configuration Configuration Configuration Configuration
ETR network ID [31] (in decimal)

Port 0 State Port 1 State
CEnabled O Enabled
@ Disabled @ Disabled

SCZP201

SCZP101

oo OOit
Atftention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled.
Apply Reset ETR | Reset Link Error Threshold
Refresh Cancel || Help

Figure 10-17 ETR Configuration tab (SCZP201)

Both server ETR ports are now shown as disabled. The ETR Network ID is still defined,

allowing the ports to the ETR network to be enabled at a future time.

Note: Do not change or remove the ETR Network ID, because this would remove the

server from the existing Mixed CTN.

ETR Status tab
Figure 10-18 shows the ETR Status tab for server SCZP201.

J%g System (Sysplex) Time

Timing Network STP

ETR sSTP ETS
Network Configuration Configuration Configuration Status Configuration

Attachment control register. 08C4

Stepping mode: Local

EAF stepping port number: 0

Port 0 state: Semi-operational
Port 1 state: Semi-operational

— ETR Data Word 1 - Port 0

ETR network ID (in decimal): 31
ETR ID (in decimal): 0
ETR port number (in decimal): 0

— ETRData Word 1 -Port ————————————————
ETR network ID (in decimal): 31

ETR ID (in decimal): 1
ETR port number (in decimal). 0

— ETR Card Status
Port 0 status: Light detected
Port 1 status: Light detected

SCZP201

SCZP101

—_
cancel || Help

Figure 10-18 ETR Status tab (SCZP201)
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This shows the server ETR port states as semi-operational, which indicates that connectivity
exists between the server and the ETR network, but the server ETR ports have been
disabled.

STP Configuration tab
This tab remains unchanged.

STP Status tab
Figure 10-19 shows the STP Status tab for server SCZP201.

Jg@ System (Sysplex) Time

SCZP201

;:"twogrk gsﬁg;;‘:ation E;ﬁfiguration E{:&us EE:ﬁguration Elo—ﬁfiguratiun
Timing state: Synchronized
Usable clock saurce: Yes
Timing mode: STP (Server Time Protocol)
Stratum level: 2
Maximum timing stratum level: 3
Maximum STP version: 4
— System Information
Local STP Remote Directly Attached System System | Stratum|Active STP Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence Name Level |Version Version
0111,0301 002094-IBM-02-00000002991E  SCZP101 1 4 4
— Local Uninitialized STP Links
Local STP  |STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0014 Coupling-peer Self-coupled server 6;
0015 Coupling-peer Self-coupled server =
001E Coupling-peer Link failure
001F Coupling-peer Offline
0034 Coupling-peer Self-coupled server
0035 Coupling-peer Self-coupled server
003E Coupling-peer Offline
003F Coupling-peer Offline v

Figure 10-19 STP Status tab (SCZP201)

The SCZP201 server is now shown to be using STP timing mode and has transitioned to
Stratum 2 to remain synchronized in the Mixed CTN.

The information for the connectivity to SCZP101 in the Remote Directly Attached Systems
section remains unchanged, because no modifications were made to this server.

ETS Configuration tab

This tab also remains unchanged, because no modifications have been performed to the ETS
configuration.
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11

Mixed CTN: Changing one server
from STP timing mode to ETR
timing mode

In the example in this chapter1, one server in our sample configuration is reverted from Server
Time Protocol (STP) timing mode to External Timer Reference (ETR) timing mode by
enabling connectivity of this server to the ETR network. The server then uses ETR timing
messages to remain synchronized in the Coordinated Timing Network (CTN).

In this chapter we work through the following sections:

» “Start point” on page 310

» “Migration” on page 315

» “Enable ETR connectivity on SCZP201” on page 315
» “End point” on page 317

A Mixed CTN may consist of servers in ETR timing mode only, or a combination of servers
in ETR timing mode and STP timing mode. In both cases, the ETR is the time source for
the CTN.

This scenario proceeds to the point where one server in the Mixed CTN that is currently in
STP timing mode will be converted to ETR timing mode.

Note: At the completion of this scenario, the CTN is returned to the start point for the
migration described in Chapter 10, “Mixed CTN: Changing one server from ETR timing
mode to STP timing mode” on page 295. This section may be considered a back-out
procedure for that scenario.

1 See “Prerequisites” on page 263.
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11.1 Start point

The starting environment for this scenario is a Mixed CTN, with one server operating in ETR
timing mode and the other server operating in STP timing mode (Figure 11-1).

ETR Network ID =3

127

Sysplex Timer -
Console

SCZP101 (29)
CTN ID = ITSOPOK-31
Timing mode = ETR

AN
- | sczP201 (z10)
z/0S ¢ Il CTN ID = ITSOPOK-31
SC74 l Timing mode = STP

Figure 11-1 STP implementation environment - Mixed CTN with STP timing mode (SCZP201)

The Mixed CTN consists of two servers:

» SCZP101
» SCZP201

Both servers are STP configured, but are operating in different timing modes:
» SCZP101 retains connectivity to the ETR network and is in ETR timing mode.
» SCZP201 has had connectivity to the ETR network disabled and is in STP timing mode.

Each server is connected to the other server in a redundant configuration using multiple
coupling links, and each server has a z/OS image and coupling facility defined. There are six
coupling links between these servers, as evidenced by various HMC workplace displays.
However, only two links have been shown for clarity.

This is the same configuration shown for the endpoint for the scenario described in
Chapter 10, “Mixed CTN: Changing one server from ETR timing mode to STP timing mode”
on page 295.

The ETR network connectivity is reinstated to return SCZP201 to ETR timing mode.
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11.1.1 z/OS DISPLAY ETR command

Figure 11-2 shows the output from the DISPLAY ETR command entered on the SC74 image,
on SCZP201.

D ETR
IEA386I 09.50.09 TIMING STATUS 663
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK -31
NUMBER OF USABLE TIMING LINKS = 2
THIS SERVER HAS ONLY A SINGLE SOURCE OF TIMING SIGNALS

Figure 11-2 DISPLAY ETR display - SC74 image on SZCP201, Mixed CTN with STP timing mode

This display shows that SC74 is resident on a server operating in STP timing mode as a
Stratum 2 and is using STP messages as its timing source. Even though it is using STP
messages, it is in a Mixed CTN, as evidenced by the CTN ID of [ISTOPOK] - [31], which
indicates that the timing source for the CTN is an ETR Network with an ID of 31.

11.1.2 z/OS DISPLAY XCF command

Figure 11-3 shows the output from the z/OS DISPLAY XCF command entered on the SC74
image, on SCZP201.

D XCF,S,ALL
IXC335I 09.51.15 DISPLAY XCF 665
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC74 2097 DE50 2C 10/04/2009 09:51:14 ACTIVE TM=STP
SC75 2094 991E 1C  10/04/2009 09:51:11 ACTIVE TM=ETR

Figure 11-3 DISPLAY XCF display - SC74 image on SZCP201, Mixed CTN
This display shows that SC75 is resident on a server operating in ETR timing mode and

therefore must have connectivity to an ETR network. However, SC74 is resident on a server
operating in STP timing mode.

11.1.3 System (Sysplex) Time tabs

The tabs discussed in this section are available on the System (Sysplex) Time selection for
each server. Only the tabs for the SCZP201 server are shown in this section.
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Timing Network tab
Figure 11-4 shows the Timing Network tab for the SCZP201 server.

(J%D System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR STP

ETR STP ETS
Network Configuration Configuration Status Configuration Status Configuration

Date: 10/4/09

— Offsels
Leap second: 24
Total time (hours : minutes): -4 : 00

— Network

Timing network type: Mixed CTN

Coordinated timing network (CTN) ID: TSOPCK - 31

CTN time source: Sysplex Timer connection
Refresh | Cancel | Help

Figure 11-4 Timing Network tab (SCZP201)

This window shows that the SCZP201 server is in a Mixed CTN with a CTN ID of [ITSOPOK]
- [31]. Because the ETR network is the CTN time source, the leap second offset (set to 24)
and the total time offset (set to -4) originate from the Sysplex Timer as part of the timing
signal.

Network Configuration tab
Figure 11-5 shows the Network Configuration tab for the SCZP201 server.

E@ System (Sysplex) Time

SCZP201

SCZP101

Timing Metwork

ETR S5TP ETS
Network Configuration Configuration Configuration Configuration

— Curre

Network Cor
Configured at (UTC):
Preferred time server (CPC) Not configured

| |
Backup time server (CPC) [yt configured j
Arbiter j

Not configured

I Only allow the server(s) specified above to be in the CTN
[ Force configuration

Current Time Server (CPC)
® Preferred time server (CPC)
1 Backup time server (CPC)

Coordinated timing network ID | - ,7

Apply | |

Refresh Cancel | Help

Figure 11-5 Network Configuration tab (SCZP201)

Because SCZP201 is in a Mixed CTN, the Preferred Time Server, Backup Time Server, and
Arbiter fields are not applicable. Only the Apply button is enabled to allow a full STP
conversion to proceed. See Chapter 13, “Mixed CTN (two servers) to STP-only CTN” on
page 335, for a detailed description of this process.
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ETR Configuration tab
Figure 11-6 shows the ETR Configuration tab for the SCZP201 server.

Timing MNetwork

or| ETR ETR sSTP 5TP ETS
Network Configuration Configuration Status Configuration Status Configuration

ETR netwark ID [31 | (in decimal)

Port 0 State Port 1 State
O Enabled O Enabled
@ Disabled @ Disabled
OOit COff

Attention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled".

Apply Reset ETR | Reset Link Error Threshold

Refresh Cancel || Help

@@ System (Sysplex) Time

SCZP201

SCZP101

Figure 11-6 ETR Configuration tab (SCZP201)

This shows that the SCZP201 server is physically connected to an ETR network with the ETR
Network ID of 31. However, connectivity is not currently available, because both server ETR
ports are disabled. This corresponds with the DISPLAY ETR command output (Figure 11-2

on page 311).

ETR Status tab
Figure 11-7 shows the ETR Status tab for the SCZP201 server.

Timing Network

ETR STP STP ETS
Network Configuration Configuration Configuration Status Configuration

ETR Sl

ETR Status Word
Attachment control register: 08C4

Stepping mode: Local

EAF stepping port number: 0

Port 0 state: Semi-operational
Port 1 state: Semi-operational

— ETR Data Word 1 - Port 0
ETR network ID (in decimal): 31
ETR ID (in decimal): 0
ETR port number (in decimal): 0

— ETR Data Word 1 - Port 1

ETR network ID (in decimal): 31
ETR ID (in decimal): 1

ETR port number (in decimal): 0

— ETR Card Status
Port 0 status: Light detected
Port 1 status: Light detected

e
Cancel | Help

(@@ System (Sysplex) Time

SCZP201

SCZP101

Figure 11-7 ETR Status tab (SCZP201)

This is a status tab only, and no modifications to the server ETR ports are possible from here.

This tab shows the server ETR port states as semi-operational, which indicates that

connectivity exists between the server and the ETR network, but that the server ETR ports

have been disabled.
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STP Configuration tab
Figure 11-8 shows the STP Configuration tab for the SCZP201 server.

a@m System (Sysplex) Time

SCZP201

SCZP101

Timing Network

ETR STI ETS
MNetwork Configuration Configuration Configuration Configuration

Coordinated timing network ID [TSOPOK [a1]

Apply Save STP Debug Data |

Refresh Cancel || Help

Figure 11-8 STP Configuration tab (SCZP201)

This shows that the SCZP201 server is in a mixed CTN with a CTN ID of [ITSOPOK] - [31],
where ITSOPOK is the STP ID, and 31 is the ETR Network ID.

STP Status tab
Figure 11-9 shows the STP Status tab for the SCZP201 server.

(@@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR

ETR STP ETS
Network Configuration Configuration Status Configuration Configuration

Timing state: Synchronized
Usable clock source: Yes
Timing mode: STP (Server Time Protocol)
Stratum level: 2
Maximum timing stratum level: 3
Maximum STP version: 4
— System Information
Local STP Remote Directly Attached System System | Stratum| Active STP Maximum STP
Link Identifier(s) Type-MF G-Plant-Sequence Name Level |Version Version
0111,0301 002094-IBM-02-00000002991E  SCZP101 1 4 4
— Local Uninitialized STP Links
Local STP | STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0014 Coupling-peer Self-coupled server »)
0015 Coupling-peer Self-coupled server =
001E Coupling-peer Link failure "
001F Coupling-peer Offline
0034 Coupling-peer Self-coupled server
0035 Coupling-peer Self-coupled server
003E Coupling-peer Offline
003F Coupling-peer Offline [w]
Refresh | Cancel Help

Figure 11-9 STP Status tab (SCZP201)

The SCZP201 server is in STP timing mode, is a Stratum 2, and is synchronized in the
Mixed CTN.

This server also has STP connectivity to the SCZP101 server over two links, as identified by
the STP link identifiers. Because SCZP101 is a Stratum 1, it must have connectivity to the
ETR network and be in ETR timing mode.

ETS Configuration tab

The ETS Configuration tab is irrelevant for this scenario because the time source for the
Mixed CTN is the ETR and therefore, no ETS is used.
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11.2 Migration

The migration process for a Mixed CTN server in STP timing mode to ETR timing mode
involves enabling the server ETR ports to establish connectivity to the ETR network.

Table 11-1 lists the before and after configuration details.

Table 11-1 Server configuration - Mixed CTN, STP timing mode to ETR timing mode for SCZP201

Server CTNID Server Timing Stratum
role mode level
STPID ETRID

Before SCZP101 ITSOPOK 31 N/A ETR 1
migration

SCZP201 ITSOPOK 31 N/A STP 2
After SCzZP101 ITSOPOK 31 N/A ETR 1
migration

SCZP201 ITSOPOK 31 N/A ETR 1

In our sample configuration, only SCZP201 was previously converted to STP timing mode,
so only this server needs to be migrated to ETR timing mode to return the CTN to full ETR
timing mode.

For a larger configuration, this procedure needs to be repeated on all servers running in STP
timing mode if a return to a Mixed CTN with full ETR timing mode is required.

Enable ETR connectivity on SCZP201
At the HMC workplace, perform the following steps:

1. Highlight the SCZP201 server and select System (Sysplex) Time.
2. Click the ETR Configuration tab.

3. Ensure that the ETR Network ID is correct, and set both Port 0 and Port 1 states to
Enabled (Figure 11-10).

SCZP201

SCZP101

@@ System (Sysplex) Time

ETR
Status

STP
Status

Network

Timing STP ETS
Network Configuration Configuration Configuration

ETR
Configuration

ETR network ID [377 | {in decimal)

Port 0 State Port 1 State
@Enabled @ Enabled
©ODisabled O Disabled
OOff O Oif

Attention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled".

[Appiy]| ResetETR |

Refresh Cancel || Help
Figure 11-10 ETR Configuration tab - Enable ETR Ports (SCZP201)

Reset Link Error Threshold
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4. Click Apply. This displays the Apply ETR Configuration, message ACT37301, indicating
that the change was successful (Figure 11-11).

o Apply ETR Configuration

The ETR configuration data was saved successfully.

To view the current status of the EAF poris, use the ETR Status page.

ACT37301

Figure 11-11 Message ACT37301 - ETR Configura_tion tab - Enable ETR Ports success (SCZP201)

Messages also display on the console and SYSLOG of z/OS images in a sysplex
configuration resident on SCZP201 (Figure 11-12).

IEA2671 ETR PORT O IS NOW AVAILABLE. (1)
IEA2671 ETR PORT 1 IS NOW AVAILABLE.

IEA260I THE CPC IS NOW OPERATING IN ETR MODE. (2)
IEAO31I STP ALERT RECEIVED. STP ALERT CODE = 25 (3)
IEAO31I STP ALERT RECEIVED. STP ALERT CODE = OB (4)

Figure 11-12 SYSLOG messages for SC74 image - ETR ports enabled

The following notes apply to Figure 11-12;
(1) IEA267I is issued by each z/OS image as each server ETR port is enabled.

(2) IEA260I is issued by each z/OS image when conversion from STP timing mode to ETR
timing mode is complete.

(4) IEA031I is received when a change occurred with respect to the external time source for
the CTN. STP Alert Code 25 indicates that the non-preferred NTP server is accessible.
However, the NTP server is not used, and the time source for the CTN still is the ETR.

(5) STP Alert Code 0B indicates that the NTP server switched to the preferred NTP server.
However, the NTP server is not used, and the time source for the CTN still is the ETR.
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11.3 End point

At the completion of the scenario, each server is operating in ETR timing mode due to the
available connectivity with the ETR network (Figure 11-13).

ETR Network ID = 31

Sysplex Timer !}

Console .

SCZP101 (29)
CTN ID = ITSOPOK-31
Timing mode = ETR

| sczpP201 (z10)
CTN ID = ITSOPOK-31
Timing mode = ETR

S1

Figure 11-13 STP implementation environment - Mixed CTN with ETR timing mode only

Each server is defined as a Stratum 1 in the Mixed CTN, and the CTN ID of each server
remains unchanged at [ITSOPOK] - [31]. Both servers are operating in ETR timing mode.

11.3.1 z/OS DISPLAY ETR command

Figure 11-14 shows the output from the DISPLAY ETR command entered on the SC74
image, on SCZP201.

D ETR
IEA2821 10.10.51 TIMING STATUS 677
SYNCHRONIZATION MODE = ETR

CPC PORT 0  <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=00 ETR PORT=00
ETR ID=00 ETR ID=01

THIS SERVER IS PART OF TIMING NETWORK ITSOPOK -31

Figure 11-14 DISPLAY ETR display - SC75 image on SCZP201 - Mixed CTN with ETR timing mode

This shows that SC74 is using an ETR as its timing source. The active server ETR port is
port 0, which is connected to an ETR with an ID of 00 in an ETR Network with an ID of 31.
The server on which the z/OS image SC74 resides is in a Mixed CTN with a CTN ID of
[ITSOPOK] - [31].
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11.3.2 z/OS DISPLAY XCF command

Figure 11-15 shows the z/OS DISPLAY XCF command entered on the SC74 image, on
SCZP201.

D XCF,S,ALL
IXC335I 10.11.35 DISPLAY XCF 679
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC74 2097 DE5S0 2C 10/04/2009 10:11:35 ACTIVE TM=ETR
SC75 2094 991E 1C 10/04/2009 10:11:34 ACTIVE TM=ETR

Figure 11-15 DISPLAY XCF display - SC74 image on SCZP201 - Mixed CTN with ETR timing mode

This shows that both z/OS images SC74 and SC75 are operating in ETR timing mode. These
z/OS images are resident on separate servers, as evidenced by the different serial numbers.
However, there is no indication from this command output as to whether these servers have
CTN IDs defined.

11.3.3 System (Sysplex) Time tabs

318

The System (Sysplex) Time tabs have undergone minor changes as a result of the migration
of SCZP201 from STP timing mode to ETR timing mode.

Timing Network and Network Configuration tabs
These tabs remain unchanged, as these tabs make no reference to timing mode.

ETR Configuration tab
Figure 11-16 shows the ETR Configuration tab for the SCZP201 server.

E@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR ETR sTP STP

ETS
Network Configuration Configuration Status Configuration Status Configuration

ETR network ID [39 (in decimal)

- Port 0 State - Port 1 State
®Enabled ®Enabled W
C Disabled C Disabled

oo oot \

Attention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled.

Applyl Reset ETR | Reset Link Error Threshold

Refresh Cancel || Help
Figure 11-16 ETR Configuration tab (SCZP201)

Both server ETR ports are now shown as enabled.
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ETR Status tab
Figure 11-17 shows the ETR Configuration tab for the SCZP201 server.

@@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR STP 5TP ETS
Network Configuration Configuration Configuration Status Configuration

— E t

Vord

AEtabhment control register: C8C5

Stepping mode: ETR stepping
EAF stepping port number: 0

Port 0 state: Operational
Port 1 state: Operational

— ETR Data Word 1 - Port 0
ETR network ID (in decimal). 31
ETR ID (in decimal): 0
ETR port number (in decimal): 0

— FTR Data Word 1 - Port 1

ETR network ID (in decimal). 31
ETR ID (in decimal): 1

ETR port number (in decimal): 0

— ETR Card Status
Port 0 status: Light detected
Port 1 status: Light detected

Cancel | Help
Figure 11-17 ETR Status tab (SCZP201)

Both server ETR ports are now operational.

STP Configuration tab
This tab remains unchanged.
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STP Status tab
Figure 11-18 shows the STP Status tab for the SCZP901 server.

@@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR ETR STP ETS
Network Configuration Configuration Status Configuration Configuration

Timing state: Stopped
Usable clock source: Yes
Timing mode: ETR (External Time Reference)
Stratum level: 1
Maximum timing stratum level: 3
Maximum STP version: 4
et S_!;‘S?Efﬂ Information
Local STP Remote Directly Attached System System  Stratum Active STP Maximum STP
Link Identifier(s) Type-MF G-Plant-Sequence Name Level Version Version
0111,0301 002094-IBM-02-00000002991E  SCZP101 1 4 4
— Loeal Uninitialized STP Links
Local STP | STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0014 Coupling-peer Self-coupled server A;
0015 Coupling-peer Self-coupled server =
001E Coupling-peer Link failure
001F Coupling-peer Offline
0034 Coupling-peer Seli-coupled server
0035 Coupling-peer Self-coupled server
003E Coupling-peer Offline
003F Coupling-peer Offline [s]
Refresh | Cancel || Help

Figure 11-18 STP Status tab (SCZP201)

The SCZP201 server is now using ETR timing mode and has transitioned to Stratum 1,
because it now has connectivity to the ETR network.

The information for the connectivity to SCZP101 in the Remote Directly Attached Systems
section remains unchanged, because no modifications were done to this server.

ETS Configuration tab

This tab also remains unchanged, because no modifications have been performed to the ETS
configuration.
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12

Mixed CTN: Adding a server in
STP timing mode

In the example in this chapter1, one server is added to our sample Mixed Coordinated Timing
Network (CTN) network. The new server has no connectivity to the External Timer Reference
(ETR) network and can only participate in the Mixed CTN in Server Time Protocol (STP)
timing mode.

In this chapter we work through the following sections:

» “Start point” on page 322

» “Migration” on page 326
— “Defining the ETR Network ID on H40” on page 327
— “Defining the STP ID on H40” on page 328

» “End point” on page 329

A Mixed CTN can consist of servers in ETR timing mode only or a combination of servers
in ETR timing mode and STP timing mode. In both cases, the ETR is the time source for
the CTN.

This scenario proceeds to the point that all servers have a CTN ID defined that includes both
an STP ID and an ETR Network ID. The servers with connectivity to the ETR network operate
in ETR timing mode as a Stratum 1. The new server operates in STP timing mode as
Stratum 2.

1 See “Prerequisites” on page 263
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12.1 Start point

322

The starting point for this scenario is a Mixed CTN (Figure 12-1).

Console

Sysplex Timer !

SCZP101 (z9)
CTN ID = ITSOPOK-31
Timing mode = ETR

S1

SC74 '
A

CTN ID = ITSOPOK-31
Timing mode = ETR

Figure 12-1 STP implementation environment - Mixed CTN with both servers in ETR timing mode

The Mixed CTN consists of two servers:

» SCZP101
» SCZP201

Both servers are STP configured, retain connectivity to the ETR network, and are in ETR

timing mode (Stratum 1).

Each server is connected to the other server in a redundant configuration using two coupling

links, and each server has a z/OS image and coupling facility defined.

This is the same configuration for the endpoint for the scenario described in Chapter 11,
“Mixed CTN: Changing one server from STP timing mode to ETR timing mode” on page 309.

An extra server, H40, which does not have connectivity to the ETR network, will be added to

the Mixed CTN in STP timing mode.
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12.1.1 z/OS DISPLAY ETR command

Figure 12-2 shows the output from the DISPLAY ETR command entered on the SC74 image,
on SCZP201.

IEE4211 RO *ALL,D ETR 815

SC74 RESPONSES === - mmm e mm e e e e e e e e e e
IEA2821 09.13.16 TIMING STATUS 814

SYNCHRONIZATION MODE = ETR

CPC PORT 0  <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=00 ETR PORT=00
ETR ID=00 ETR ID=01

THIS SERVER IS PART OF TIMING NETWORK ITSOPOK -31
SC75 RESPONSES === - mmmmmm e e e e e e e e e e
IEA2821 09.13.16 TIMING STATUS 612
SYNCHRONIZATION MODE = ETR

CPC PORT 0  <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=01 ETR PORT=01
ETR ID=01 ETR ID=00

THIS SERVER IS PART OF TIMING NETWORK ITSOPOK -31

Figure 12-2 DISPLAY ETR display - SC74 image on SZCP201 - Mixed CTN
This display shows that SC74 and SC75 are resident on servers operating in ETR timing

mode through connectivity to an ETR network. The CTN ID is [ISTOPOK] - [31], which
indicates that the timing source for the CTN is an ETR Network with the ID of 31.

12.1.2 z/OS DISPLAY XCF command

Figure 12-3 shows the output from the z/OS DISPLAY XCF command entered on the SC74
image, on SCZP201.

D XCF,S,ALL
IXC335I 09.15.01 DISPLAY XCF 817
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC74 2097 DES0  2C  10/10/2009 09:15:00 ACTIVE TM=ETR
SC75 2094 991E 1C 10/10/2009 09:14:56 ACTIVE TM=ETR

Figure 12-3 DISPLAY ETR display - SC74 image on SZCP201 - Mixed CTN

This shows that both images SC74 and SC75 are operating in ETR timing mode. These z/OS
images are resident on separate servers, as evidenced by the different serial numbers.
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12.1.3 System (Sysplex) Time tabs

The tabs discussed in this section are available in the System (Sysplex) Time window for
each server. Only the tabs for the H40 server are shown in this section.

Timing Network tab
Figure 12-4 shows the Timing Network tab for the H40 server.

@@ System (Sysplex) Time

Timing Network ETR ETR s5TP 5TP ETS
Metwork Configuration Configuration Status Configuration Status Configuration

SCZP101

— 0o ar Time

Time: 1:19:12 PM
Date: 10/410/09

Lééb-sécond: 0
Total time (hours : minutes): 0 : 00

— MNetwork
Timing netwark type: Unconfigured
Coordinated timing network (CTN) ID:

Reireshl Cancel || Help

Figure 12-4 Timing Network tab (H40)

This shows that the H40 server is not configured in a CTN and, therefore, is running in local
time-of-day (TOD) stepping mode.

Network Configuration tab
Figure 12-5 shows the Network Configuration tab for the H40 server.

@@ System (Sysplex) Time ‘

SCZP201

Timing Network ETR ETR STP STP ETS

MNetwork Configuration Configuration Status Configuration Status Configuration
SCZP101
H40

— Current Network C
Configured at (UT

Preferred time servef (CPC) Not configured j
Backup time server (CPC) Not configured j
Arbiter

Not configured | =

O Only allow the server(s) specified above to be inthe CTN
O Force configuration

@ Preferred time server (CPC)

CBackup time server (CPC)
Coordinated timing netwark 1D | - l_
| |
Refrash Cancel | Help

Figure 12-5 Network Configuration tab (H40)
Because H40 is not STP configured, the Preferred Time Server, Backup Time Server, and

Arbiter fields are not applicable, and the Coordinated Timing Network ID is blank. Also, the
Apply, Initialize Time, and Deconfigure buttons have been disabled.
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ETR Configuration and ETR Status tabs

These tabs are not relevant to this scenario, because server H40 does not have connectivity
to the ETR network.

STP Configuration tab
Figure 12-6 shows the STP Configuration tab for the H40 server.

@0 System (Sysplex) Time ‘
SCZP201
Timing Network ETR S5TP ETS
Network Configuration Configuration Configuration Configuration S5CZP101
Coordinated timing network 1D | - H40
Apply | Save STP Debug Data |
Refresh Cancel | Help

Figure 12-6 STP Configuration tab (H40)

Because the H40 server has not been configured for STP, this tab shows the CTN ID
as blank.

STP Status tab
Figure 12-7 shows the STP Status tab for the H40 server.

(@@ System (Sysplex) Time ‘

SCZP201

Lil;“hil:lngrk g:%;ﬂ:atinn EnTﬁfiguratinn gtT:ius EBT:figuratinn EnTﬁfiguratinn
Timing state: Unsynchronized L
Usable clock source: No
Timing mode; Local
Maximum timing stratum level: 3
Maximum STP version: 4

Local STP Remeote Directly Attached System System Stratum| Active STP Maximum STP

Link Identifier(s)| Type-MFG-Plant-Sequence Name |Level |Version Version

Local STP  STP Link Reason Code Reason Code

Link Identifier Type Sent Received

0110 Coupling-peer Link failure [~

0111 Coupling-peer Initialization is not complete

0118 Coupling-peer Offline =

0119 Coupling-peer Offline

0200 Coupling-peer Cffline

0201 Coupling-peer Initialization is not complete

0208 Coupling-peer Offline

0209 Coupling-peer Cffline [s]

[etresh ]| cancel | Help |

Figure 12-7 STP Status tab (H40)

The H40 server is shown as unsynchronized, because it has no usable clock source. It is
running in local TOD stepping mode. No stratum level is shown.

Also, the H40 server does not have a CTN ID defined and is therefore not STP configured.
So, no servers appear in the Remote Directly Attached Systems section, because H40 is
unable to send or receive STP control and timing messages.
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However, this tab displays the links defined in the IOCDS that are eligible for the exchange of
STP messages after the STP ID portion of the CTN ID is defined.

Note: Each link remains in an uninitialized state until the servers at both ends of the link
have a matching CTN ID defined that contains a valid STP ID.

ETS Configuration tab

The ETS Configuration tab is irrelevant for this scenario because the time source for the
mixed CTN is the ETR and therefore, no ETS is used.

12.2 Migration

The addition of a new server to an existing Mixed CTN involves defining the CTN ID on the
new server to match the value already in use by the Mixed CTN. In our sample configuration,
the CTN ID in use is [ITSOPOK] - [31], so the new server must also have this value defined in
line with the existing servers. This might seem confusing, because the CTN ID defined for this
server contains an ETR Network ID. However, the server does not use the ETR network as its
time source after migration to STP timing mode is complete.

Whenever a CTN ID includes a valid ETR Network ID, it implies that the time source for the
CTN provided by the ETR Network is distinct from the time source for each individual server.
Every server in the CTN must have a matching CTN ID to establish STP connectivity through
the coupling links. The ETR Network ID must be specified on every server, even though
certain servers might not have connectivity to the ETR network.

Important: Setting the CTN ID must be done using different methods, depending on
whether the server has ETR ports installed, which in turn determines whether the ETR
Configuration and ETR Status tabs are available within System (Sysplex) Time:

If the server has ETR ports installed, the CTN ID is defined in two steps:

1. Define the ETR Network ID on the ETR Configuration tab.
2. Define the STP ID on the STP Configuration tab.

If the server does not have ETR ports installed, the CTN ID is defined in a single step,
which is to define the STP ID and the ETR Network ID on the STP Configuration tab.

Table 12-1 shows the before and after configuration details.

Table 12-1 Server configuration - Mixed CTN - ETR timing mode to STP timing mode for H40

326

Server CTNID Server Timing Stratum
role mode level
STP ID ETRID

Before SCZP101 ITSOPOK 31 N/A ETR 1
migration

SCZP201 ITSOPOK 31 N/A ETR 1

H40 Null Null N/A LOCAL Not defined
After SCZP101 ITSOPOK 31 N/A ETR 1
migration

SCZP201 ITSOPOK 31 N/A ETR 1

H40 ITSOPOK 31 N/A STP 2
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The prerequisite STP preparation tasks are assumed to have been completed for this
new server.

The new server also requires coupling link connectivity to the existing servers in the Mixed
CTN. These links might be either coupling links or timing-only links, depending on the
configuration. The sample configuration uses coupling links, because each existing server in
the Mixed CTN contains a coupling facility.

12.2.1 Defining the ETR Network ID on H40

Because the new H40 server in our sample configuration has ETR ports installed, definition of
the CTN ID must be done in two stages, with the ETR Network ID being defined first, followed
by the STP ID. At the completion of this step, the CTN ID is [ ] - [31] for the new server, which
is in line with the value defined for the existing servers.

At the HMC workplace, perform the following steps in order:
1. Highlight the H40 server and select System (Sysplex) Time.

2. Click the ETR Configuration tab.

3. Enter an ETR Network ID of 31 and set both Port 0 and Port 1 states to Disabled
(Figure 12-8).

(@@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR STP

ETR STP ETS
Network Configuration Configuration Status Configuration Status Configuration

ETR network ID 39] ] (in decimal)

OEn.al-ale. OI.Egat-jle.
@ Disabled @ Disabled
OOif OO

Attention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled".

Apply | Reset ETR | Reset Link Error Threshold

Refrash Cancel || Help
Figure 12-8 ETR Configuration tab - Define ETR Network ID (H40)

4. Click Apply. This displays the Local Coordinated Timing Network ID Change
Confirmation, message ACT37359 (Figure 12-9).

A Local Coordinated Timing Network ID Change Confirmation

This CPC is joining an ETR network.

The Sysplex Timer will provide the necessary time information.

Do you want to continue to apply the configuration changes?

ACT37359
] e

Figure 12-9 Message ACT37359 - Local Coordinated Timing Network ID Change (H40)

5. Confirm by clicking Yes. This displays the Apply ETR Configuration, message ACT37301,
indicating that the change was successful (Figure 12-10).
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o Apply ETR Configuration

The ETR configuration data was saved successfully.

To view the current status of the EAF ports, use the ETR Status page.

ACT37301

Figure 12-10 Message ACT37301 - Apply ETR Configuration (H40)

12.2.2 Defining the STP ID on H40

The second step of the definition involves defining the STP ID in the CTN ID. At the end of this
step, the CTN ID defined for the new server will be [ITSOPOK] - [31], which matches the CTN
ID already in use by the Mixed CTN.

At the HMC workplace, perform the following steps:

1. Highlight the H40 server and select System (Sysplex) Time.

2. Click the STP Configuration tab.

3. Enter the required STP ID (in our case, ITSOPOK) in the Coordinated Timing Network 1D
field (Figure 12-11).

(l%g System (Sysplex) Time ‘
Timing Network ETR ETR STP STP ETS Sczp201
Network Configuration Configuration Status Configuration Status Configuration
Coordinated timing network 1D [TSOPCK]| -[31]

IW‘ Save STP Debug Data ‘
Refresh || Gangel |[Help |

Figure 12-11 STP Configuration tab - Define STP ID (H40)

4. Click Apply. This displays the Local Coordinated Timing Network ID Change
Confirmation, message ACT37361 (Figure 12-12).

A Local Coordinated Timing Network ID Change Confirmation

This CPC is joining a Mixed CTN.

Do you want to continue to apply the configuration changes?

ACT37361
sl o

Figure 12-12 Message ACT37361 - Local Coordin:;vted Timing Network ID Change (H40)

Note: The word /ocal is included in this window to indicate that this change only applies
to the selected server and might need to be performed on all other servers in the CTN.
It is not a global change that will be propagated automatically throughout the CTN.
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5. Confirm by clicking Yes. This displays the Local Coordinated Timing Network ID Change,
message ACT37315, indicating that the change was successful (Figure 12-13).

o Local Coordinated Timing Network ID Change

Setting the local Coordinated Timing Network ID was successful.

ACT37315

Figure 12-13 Message ACT37315 - Local Coordinated Timing Network ID Change (H40)

12.3 End point

The topology diagram of our sample configuration has been updated to include the addition of
the H40 server operating in STP timing mode (Figure 12-14).

Sysplex Timer
Console

!j ETR Network ID = 31

SCZP101 (z9)
CTN ID = ITSOPOK-31
Timing mode = ETR

| sczP201 (z10)
CTN ID = ITSOPOK-31
Timing mode = ETR

S1
H40 (z10)
CTN ID = ITSOPOK-31
il Timing mode = STP
S2

Figure 12-14 STP Implementation environment - Mixed CTN with new server (H40)

The new server H40 is receiving STP timing messages from both Stratum 1 servers
SCZP101 and SCZP201 over the coupling links. Note that our sample configuration only has
one coupling link available from H40 to each of the other servers in the Mixed CTN. This is not
a recommended configuration.

If connectivity between one of the Stratum 1 servers SCZP101 or SCZP201and H40 is lost
due to a coupling link failure, H40 remains synchronized in the Mixed CTN by automatically
selecting the other Stratum 1 server as the time source.

It is useful for a Mixed CTN to always have multiple servers with connectivity to the ETR
network to avoid a single point of failure. If there is only one server connected to the ETR and
running in Stratum 1, and the other two servers have no ETR connection and are running in
Stratum 2, then if this Stratum 1 server is removed from the Mixed CTN for any reason, the
CTN will have lost its timing source. Both remaining servers transition to Stratum 0 as a result.
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z/OS image SC73 is now IPLed on H40 to issue z/OS commands.
The Mixed CTN [ITSOPOK-31] cannot be migrated back to an ETR CTN [31] until H40 has an
ETR connectivity established.

12.3.1 z/OS DISPLAY ETR command

Figure 12-15 shows the output from the DISPLAY ETR command entered on the SC73 image,
on H40.

D ETR
IEA2821 09.34.27 TIMING STATUS 837
SYNCHRONIZATION MODE = STP

THIS SERVER IS A STRATUM 2

CTN ID = ITSOPOK -31

NUMBER OF USABLE TIMING LINKS = 2

Figure 12-15 DISPLAY ETR - SC73 image on H40 - Mixed CTN

This display shows that SC73 is resident on a server operating in STP timing mode as a
Stratum 2. It is participating in a Mixed CTN with a CTN ID of [ITSOPOK] - [31] and has two
links available for STP timing messages.

12.3.2 z/OS DISPLAY XCF command

Figure 12-16 shows the output from the z/OS DISPLAY XCF command entered on the SC73
image, on H40.

D XCF,S,ALL
IXC3351 09.36.58 DISPLAY XCF 839
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS

SC74 2097 DES0  2C  10/10/2009 09:36:58 ACTIVE TM=ETR
SC75 2094 991E 1C 10/10/2009 09:36:54 ACTIVE TM=ETR
SC73 2097 961F 1A 10/10/2009 09:36:51 ACTIVE TM=STP

Figure 12-16 DISPLAY XCF - SC73 image on H40 - Mixed CTN
This display shows that SC74 and SC75 are resident on separate servers operating in ETR

timing mode and therefore must have connectivity to an ETR network. However, SC73 is
resident on a server operating in STP timing mode.

12.3.3 System (Sysplex) Time tabs

The tabs discussed in this section are available on the System (Sysplex) Time selection for
each server. Only the tabs for the POOOSTP2 server are shown in this section.
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Timing Network tab
Figure 12-17 shows the Timing Network tab for the H40 server.

J%D System (Sysplex) Time

Timing Network ETR STP

ETR STP ETS
Network Configuration Configuration Status Configuration Status Configuration

r Time

Time: 9:32:22 AM
Date: 10/10/09

ea| sécond: 24
Total time (hours : minutes): -4 : 00

— Network
Timing network type: Mixed CTN
Coordinated timing network (CTN) ID: TSOPOK - 31
CTN time source: Sysplex Timer connection
Fefresh | Gancel | Help

Figure 12-17 Timing Network tab (H40)

This shows that the H40 server is now in a Mixed CTN with a CTN ID of [ITSOPOK] - [31],
and the CTN time source is the ETR network. This is the same information that will be
displayed on the Timing Network tab for the other STP-configured servers in the Mixed CTN.

Network Configuration tab
Figure 12-18 shows the Network Configuration tab for the H40 server.

@@ System (Sysplex) Time

ETR ETR sSTP STP ETS
Metwork Configuration Configuration Status Configuration Status Configuration

Timing Network

Surrent Network G

Configured at (UTC}:

Preferred time server (CPC) Not configured j
Backup time server (CPC)  |njot configured j
Arbiter Not configured hd

[ Only allow the server(s) spacified above to be inthe CTN
] Farce configuration

Current Time Server (CPC)

@B.ré.ferred time server (CPC)

C Backup time server (CPC)
Coordinated timing network 1D | “ ’_
Apply |
Refresh Cancel || Help

Figure 12-18 Network Configuration tab (H40)

Because the H40 server is in a Mixed CTN, the Preferred Time Server, Backup Time Server,
and Arbiter fields are not applicable. Only the Apply button is enabled to allow a full STP
conversion to proceed. See Chapter 13, “Mixed CTN (two servers) to STP-only CTN” on
page 335, for a detailed description of this process.

ETR Configuration and ETR Status tabs
These tabs are only available if the new H40 server has ETR ports configured.
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If that is the case, the ETR Configuration tab contains the ETR Network ID of 31 and shows
the server ETR ports in a disabled state. The ETR Status tab is not relevant, because the
server is not connected to the ETR in our sample configuration.

STP Configuration tab
Figure 12-19 shows the STP Configuration tab for the H40 server.

@0 System (Sysplex) Time

SCZP201

Timi Network ETR STI ETS

Nlé“twogrk anficgllr.lration Configuration Configuration Configuration
Coordinated timing network ID [TSOPOK -
Apply Save STF Debug Data ‘

Refresh Gancel Help

Figure 12-19 STP Configuration tab (H40)

This shows that the H40 server is in a Mixed CTN with a CTN ID of [ITSOPOK] - [31], where
ITSOPOK is the STP ID, and 31 is the ETR Network ID.

STP Status tab
Figure 12-20 shows the STP Status tab for the H40 server.

Q@m System (Sysplex) Time

Timing Network ETR ETR STP ETS
Network Configuration Configuration Status Configuration Configuration
Timing state: Synchronized
Usable clock source: Yes
Timing mode; STP (Server Time Protocol)
Stratum level: 2
Maximum timing stratum level: 3
Maximum STP version: 4
Local STP Remote Directly Attached System System  Stratum Active STP Maximum STP
Link Identifier(s) Type-MF G-Plant-Sequence Name Level |Version Version
0111 002087-IBM-02-00000001DES0  SCZP201 1 4 4
0110 002094-IBM-02-000000029291E  SCZP101 1 4 4
Local STP  STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0118 Coupling-peer Offline [~
0119 Couplingpeer Offline
0200 Coupling-peer Offline =
0201 Coupling-peer Configuration error
0208 Couplingpeer Offline
0209 Coupling-peer Offline
0500 Couplingspeer Configuration error
0501 Coupling-peer Offline [s]
cancel || Help

Figure 12-20 STP Status tab (H40)

The H40 server is shown to have joined the Mixed CTN as a Stratum 2 and is time
synchronized. It has two Remote Directly Attached Systems, SCZP901and SCZP101, both a
Stratum 1.
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Connectivity to each of the Remote Directly Attached Systems is by one coupling link only, as
evidenced by the single STP Link Identifier registered for each attached server. This is not a
recommended configuration.

ETS Configuration tab

This tab also remains unchanged, because no modifications have been performed to the ETS
configuration.
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13

Mixed CTN (two servers) to
STP-only CTN

In the scenario in this chapter’, a sample configuration consisting of two servers is
converted from a Mixed CTN to an STP-only CTN.

In this chapter we work through the following sections:

» “Start point” on page 336

» “Migration” on page 341

» “Defining the server roles on SCZP901” on page 342
» “End point” on page 346

Once in an STP-only CTN, there is no further reliance on the External Timer Reference (ETR)
network, because all servers previously operating in ETR timing mode have their ETR
connectivity disabled as part of the migration process.

Important: After conversion to an STP-only CTN is complete, the timing source for the
CTN is the Stratum 1 server, and no further timing signals are used from the ETR network.
After this occurs, the respective time in the ETR Network and the Stratum 1 server might
slowly drift apart, because they are no longer being kept aligned.

A subsequent migration from an STP-only CTN back to a Mixed CTN might be impacted
by this time differential, and the potential for this to occur is proportionally related to the
period during which the two timing sources are no longer being kept aligned.

When planning to perform a test migration from a Mixed CTN to an STP-only CTN, and
then migrating back to a Mixed CTN, try to minimize the time spent in the STP-only CTN
configuration to limit this potential impact.

1 See “Prerequisites” on page 263.
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13.1 Start point

336

The starting point for this scenario is a Mixed CTN consisting of two servers, with both servers
in ETR timing mode (Figure 13-1). This configuration is the result of a previous migration step
in which a timing mode change was done.

Sysplex Timer !

Console

SCZP101 (z9)
CTN ID = ITSOPOK-31
Timing mode = ETR

| sczP201 (z10)
g CTN ID = ITSOPOK-31
Timing mode = ETR

S1

Figure 13-1 STP Implementation environment: Mixed CTN with two servers

The Mixed CTN consists of two servers:

» SCZP101
» SCZP201

Both servers are STP configured, and both servers are in ETR timing mode because they
retain connectivity to the ETR network.

The SCZP101 and SCZP201 servers are connected to each other in a redundant
configuration using two coupling links, and each of these servers has a z/OS image and
coupling facility defined.

This is the same configuration that is the endpoint for the scenario for adding a new server to
an existing Mixed CTN, as discussed in Chapter 8, “ETR Network to Mixed CTN (ETR timing
mode)” on page 265, and Chapter 11, “Mixed CTN: Changing one server from STP timing
mode to ETR timing mode” on page 309.
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13.1.1 z/OS DISPLAY ETR command

Figure 13-2 shows the output from the DISPLAY ETR command entered on the SC74 image,
on SCZP201.

IEE4211 RO *ALL,D ETR

SC74 RESPONSES === - mmm e e e e e e e e e e e e e e
IEA2821 18.48.27 TIMING STATUS 528

SYNCHRONIZATION MODE = ETR

CPC PORT 0  <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=00 ETR PORT=00
ETR ID=00 ETR ID=01

THIS SERVER IS PART OF TIMING NETWORK ITSOPOK -31
SC75 RESPONSES === - o mmmmm e e e e e e e e e
IEA2821 18.48.27 TIMING STATUS 953
SYNCHRONIZATION MODE = ETR

CPC PORT 0  <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=01 ETR PORT=01
ETR ID=01 ETR ID=00

THIS SERVER IS PART OF TIMING NETWORK ITSOPOK -31

Figure 13-2 DISPLAY ETR display - SC74 image on SCZP201 - Mixed CTN

This display shows that SC74 and SC75 are resident on separate servers operating in ETR
timing mode through connectivity to an ETR network.

All servers are in the same Mixed CTN with a CTN ID of [ITSOPOK] - [31], which indicates
that the timing source for the CTN is an ETR network with an ETR Network ID of 31.

13.1.2 z/OS DISPLAY XCF command

Figure 13-3 shows the output from the z/OS DISPLAY XCF command entered on the SC74
image, on SCZP201.

D XCF,S,ALL
IXC3351 18.49.36 DISPLAY XCF 531
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC75 2094 991E 1C 10/03/2009 18:49:33 ACTIVE TM=ETR
SC74 2097 DES0  2C  10/03/2009 18:49:35 ACTIVE TM=ETR

Figure 13-3 DISPLAY XCF display - SC74 image on SCZP201 - Mixed CTN

This display shows that SC74 and SC75 are resident on separate servers operating in ETR
timing mode and therefore must have connectivity to an ETR network.
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13.1.3 System (Sysplex) Time tabs

The following tabs are available on the System (Sysplex) Time selection for each server. Only
the tabs for the SCZP201 server are shown in this section.

Timing Network tab
Figure 13-4 shows the Timing Network tab for the SCZP201 server.

(@@ System (Sysplex) Time

SCZP201
Timing Network ETR ETR sTP STP
Metwork Configuration Configuration Status Configuration Status SCZP101

ETS
Configuration

Lééb-éécond: 24
Total time (hours : minutes): -4 : 00

— Network
Timing network type: Mixed CTN
Coordinated timing network (CTN) ID: [TSOPCK - 31
CTN time source: Sysplex Timer connection
Refresh | Cancel || Help

Figure 13-4 Timing Network tab (SCZP201)

This shows that the SCZP201 server is in a Mixed CTN with a CTN ID of [ITSOPOK] - [31],
and the CTN time source is the ETR network. This is the same information that is shown on
the Timing Network tab for the other STP-configured server in the Mixed CTN.

Network Configuration tab
Figure 13-5 shows the Network Configuration tab for the SCZP201 server.

E@ System (Sysplex) Time

Timing MNetwork ETR ETR 5TP STP
Metwork Configuration Configuration Status Configuration Status

SCZP201

SCZP101

ETS
Configuration

—. Current Network

Confiéured at (UTC

Preferred time server (CPC) Not configured i
Backup time server (CPC) [Nt configured i
Arbiter Not configured j

L1 Only allow the server(s) specified above ta be in the CTN
O Eorce configuration

@Eréferred time server (CPC)

O Backup time server (CPC)
Coordinated timing netwaork 12 | - ,7
ApplY |
Refresh Cancel || Help

Figure 13-5 Network Configuration tab (SCZP201)
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Because the SCZP201 server is in a Mixed CTN, the Preferred Time Server, Backup Time
Server, and Arbiter fields are not applicable. Only the Apply button is enabled to allow a full
STP conversion to proceed.

ETR Configuration tab
Figure 13-6 shows the ETR Configuration tab for the SCZP201 server.

@@ System (Sysplex) Time

SCZP201

Timing Network

ETR STP ETS
Network Configuration Configuration Configuration Configuration

SCZP101

ETR network ID [p1 | (in decimal)
Port 0 Stafe Port 1 State
@Enabled @ Enabled
O Disabled O Disabled

OO OOif
Attention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled'.
Apply | Reset ETR ‘ Reset Link Errar Threshald
Refresh Cancel || Help

Figure 13-6 ETR Configuration tab (SCZP201)

Because the SCZP201 server is operating in ETR timing mode, both server ETR ports are
shown as enabled.

ETR Status tab
Figure 13-7 shows the ETR Status tab for the SCZP201 server.

‘J% System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR sTP sTP ETS
Metwork Configuration Configuration Configuration Status Configuration

TR

R Status Word
chment control register: C8C7

Atta

Stepping made: ETR stepping
EAF stepping port number: 0

Part 0 state: Operational
Port 1 state: Operational

— ETRData Word 1- Port:0

ETR network ID (in decimal): 31
ETR ID {in decimal): 0
ETR port number (in decimal): o

ETR
ETR ID {in decimal): 1
ETR port number (in decimal): o

Paort 1 status: Light detected

Refresh Cancel || Help

Figure 13-7 ETR Status tab (SCZP201)

This is a status tab only and no modifications to the server ETR ports are possible from
here. This tab shows the server ETR port states as operational, which indicates that
connectivity exists between the server and the ETR network, and that the server ETR ports
have been enabled.
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STP Configuration tab
Figure 13-8 shows the STP Configuration tab for the SCZP201 server.

(@o System (Sysplex) Time

SCZP201

Timing Network ETR STP ETS

Network Configuration Configuration Configuration Configuration
Coordinated timing network ID [TSCPCOK -
Apply | Save STF Debug Data ‘

Refresh Cancel || Help

Figure 13-8 STP Configuration tab (SCZP201)

This shows that the SCZP201 server is in a Mixed CTN with a CTN ID of [ITSOPOK] - [31],
where ITSOPOK is the STP ID, and 31 is the ETR Network ID.

STP Status tab
Figure 13-9 shows the STP Status tab for the SCZP201 server.

(J%g System (Sysplex) Time
Timing Network ETR ETR sTP ETS SCeP201
Network Configuration Configuration Status Configuration Configuration
Timing state: Synchronized
Usable clock source: Yes
Timing mode: ETR (External Time Reference)

Stratum level: 3]
Maximum timing stratum level: 3
Maximum STP version: 4
Local STP Remote Directly Attached System System  Stratum Active 8TP Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence Name Level |Version Version
01110301 002094-IBM-02-00000002991E  SCZP101 1 4 4
Local STP | 8TP Link Reason Code Reason Code
Link Identifier Type Sent Received
0014 Coupling-peer Self-coupled server ]
0015 Coupling-peer Self-coupled server =
001E Coupling-peer Link failure
001F Coupling-peer Cifline
0034 Coupling-peer Self-coupled server
0035 Coupling-peer Self-coupled server
003E Coupling-peer Oiffline
003F Coupling-peer Offline v

Figure 13-9 STP Status tab (SCZP201)

The SCZP201 server is shown as participating in the Mixed CTN as a Stratum 1 and is time
synchronized. It has one Remote Directly Attached Systems, SCZP101, which is a Stratum 1.

Connectivity of SCZP901 to the other server is shown in the Remote Directly Attached
Systems section, and the STP Link Identifiers show the PCHIDs of the coupling links or
timing-only links that are used for STP control and timing messages.
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ETS Configuration tab
Figure 13-10 shows the ETS Configuration for the SCZP201 server.

(@@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR STP ETS

ETR S5TP 5
MNetwork Configuration Configuration Status Configuration Status Configuration

ThisVCPC cannot automatically become the Current Time Server for an STP-only CTN. An ETS configuration is not
required. Changes made to the ETS configuration are saved and are used only if this CPC is assigned the role of
Preferred or Backup Time Server for an STP-only CTN.

surce (ETS)

f configured on Hardware Management Console

QUse NTP with pulse per second (PPS)

Select Configured NTP Time Server Stratum Source Status

@] 9.12.6.48 2 132.163.4.101 Success
® 9.12.6.46 2 132.163.4.101 Success
Query
Refresh Cancel Help

Figure 13-10 ETS Configuration tab (SCZP201)

Two NTP time servers have been defined as time sources, if SCZP201 will ever become the
Current Time Server for an STP-only CTN. These are the two Hardware Management
Consoles (HMCs) of the configuration. Both of them are Stratum 2 NTP servers connected to
an external Stratum 1 NTP server and have been successfully contacted. However, SCZP201
now is not defined as a Preferred Time Server or as a Backup Time Server to the CTN, so the
ETS configuration is not used. The time source of the CTN still is the ETR.

13.2 Migration

The migration to an STP-only CTN involves a single change that must be performed from the
server that will become the Current Time Server (CTS).

Note: Migration to an STP-only CTN is a global change that only needs to be performed
once within the CTN.

In most circumstances, the server assigned to be the Preferred Time Server (PTS) becomes
the CTS.

The configuration of server roles is performed using the Network Configuration tab, within
System (Sysplex) Time, at the HMC workplace. This tab may also be used to subsequently
change the server roles in the STP-only CTN and to move the CTS function between the PTS
and BTS servers, if this is required.

The servers that assume the PTS, BTS, and Arbiter roles must have connectivity to one
another. Otherwise, the Force configuration check box must be selected.
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Note: Any STP-configured server in the Mixed CTN can assume any of the server roles
and change the stratum level during the migration accordingly.

In our case, the following changes in stratum levels occur during the migration:

» SCZP101 was previously a Stratum 1 and must transition to a Stratum 2, because it is
being defined as the BTS.

» SCZP201 was previously a Stratum 1, and it remains a Stratum 1 to assume the CTS
role as defined.

Table 13-1 shows the before and after configuration details.

Table 13-1 Server configuration - Mixed CTN to STP-only CTN migration

Server CTNID Server Timing Stratum
role mode level
STP ID ETRID

Before SCZP101 ITSOPOK 31 ETR 1
migration

SCZP201 ITSOPOK 31 ETR 1
After SCzZP101 ITSOPOK BTS STP 2
migration

SCZP201 ITSOPOK PTS & CTS STP 1

During the migration process, the CTN ID is updated by the STP facility to remove references
to the ETR Network ID, and all remaining connectivity to the ETR network is disabled.

The CTN ID on all servers in the Mixed CTN prior to migration is [ITSOPOK] - [31]. At the
completion of this scenario, the global change initiated from the Network Configuration tab
causes the CTN ID on all servers in the CTN to become [ITSOPOK] - [ ].

It is the migration process that causes the ETR Network ID to be removed from the CTN ID.
This is performed by the STP facility in a coordinated manner across all of the
STP-configured servers in the CTN.

Defining the server roles on SCZP901
At a minimum, a PTS must be defined. If this is the only server defined, then by default it must

assume the CTS role. If a BTS is also defined, the definition of an Arbiter becomes optional.
Because this is a two-server scenario, there is no Arbiter.

In this scenario, the server roles are defined as follows:

» PTS and CTS = SCZP201

» BTS =SCZP101

Note: Because the CTS role is to be allocated to the SCZP201 server, we must perform
the Mixed CTN to STP-only CTN migration from this server.

At the HMC workplace, perform the following steps:
1. Highlight the SCZP201 server and select System (Sysplex) Time.
2. Click the Network Configuration tab.
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3. Select the Preferred Time Server, Backup Time Server, and Arbiter from the drop-down
boxes, which list all of the STP-configured servers in the Mixed CTN (Figure 13-11).

e@» System (Sysplex) Time

SCZP201
Timing Metwork
Network Configuration

ETR
Configuration

STP ETS
Configuration Configuration

SCZP101

— Cur

Confl-gtjr.e& at (UTb

Preferred time server (CPC) BCZPQO‘I (STP ID: ’TSOPOK:I j
Backup time server (CPC)  [sc7p101 (STP ID: TSOPOK) ||+
Arbiter

Mot configured -

I Only allow the server(s) specified above to be in the CTN
[ Force configuration

@E”referred-tlme server (CPC)
O Backup time server (CPC)

ardinated timing netwark 1D |

[Aeeiv] |

Refresh Cancel || Help

Figure 13-11 Network Configuration tab - Define roles (SCZP201)

4. Click Apply. This displays the Global Timing Network ID Change Confirmation, message
ACT37355 (Figure 13-12).

A Global Timing Network ID Change Confirmation

You requested to migrate from a Mixed CTN to an STP-only CTN.

The Sysplex Timer will no longer provide the necessary time information.

Do you want to continue to apply the configuration changes?

[ex] v

ACT37355

Figure 13-12 Message ACT37355 - Network Configuration tab (SCZP201)

Note: The word global is included in this window to indicate that this change is a global
change that will affect all STP-configured servers in the Mixed CTN.
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5. Confirm by clicking Yes. This displays the Modify Network Configuration, message
Message ACT37341, indicating that the change was successful (Figure 13-13).

o Maodify Network Configuration

The network configuration change was successful.

ACT37341

Figure 13-13 Network ConfigL;ration - Define roles success (SCZP201)

The STP facility propagates the CTN ID change from [ITSOPOK] - [31] to [ITSOPOK] -[]in a
coordinated manner across all servers in the Mixed CTN. As this occurs, messages will be
displayed on the console and the SYSLOG of z/OS images in a sysplex configuration resident
on these servers.

In the interim, XCF notes that images in the sysplex use different time sources for
synchronization, as evidenced by the different CTN ID. In normal circumstances, this is an
invalid condition and z/OS images are partitioned out of the sysplex to maintain timing
integrity for resource-sharing and data-sharing purposes.
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To prevent this, XCF has been updated to recognize a global CTN ID change and tolerate the

CTN ID mismatch for a short time. XCF reports the status so that the user can see each
system in the sysplex transition to the new CTN ID over the course of multiple messages

(Figure 13-14).

-> SC74
TEA390I TOD CLOCKS DYNAMICALLY ADJUSTED TO MAINTAIN STP SYNCHRONISM.

TEA380I THIS SYSTEM IS NOW OPERATING IN STP TIMING MODE.
TEAO31I STP ALERT RECEIVED. STP ALERT CODE = 84
IXC438I COORDINATED TIMING INFORMATION HAS BEEN UPDATED 226
FOR SYSTEM: SC74
PREVIOUS CTNID:  ITSOPOK -31
CURRENT CTNID:  ITSOPOK

-> SC75
TEA390I TOD CLOCKS DYNAMICALLY ADJUSTED TO MAINTAIN STP SYNCHRONISM.

TEA380I THIS SYSTEM IS NOW OPERATING IN STP TIMING MODE.

IEAQ31I STP ALERT RECEIVED. STP ALERT CODE = 83

TEAO31I STP ALERT RECEIVED. STP ALERT CODE = 84

IXC4381 COORDINATED TIMING INFORMATION HAS BEEN UPDATED 066
FOR SYSTEM: SC75
PREVIOUS CTNID:  ITSOPOK -31
CURRENT CTNID:  ITSOPOK

*IXC439E ALL SYSTEMS IN SYSPLEX PLEX75 ARE NOT SYNCHRONIZED 067

TO THE SAME TIME REFERENCE.
SYSTEM: SC74 IS USING CTNID: ITSOPOK -31
SYSTEM: SC75 IS USING CTNID: ITSOPOK

IXC4351 ALL SYSTEMS IN SYSPLEX PLEX75 ARE NOW SYNCHRONIZED 068
TO THE SAME TIME REFERENCE.
SYSTEM: SC74 IS USING CTNID: ITSOPOK
SYSTEM: SC75 IS USING CTNID: ITSOPOK

*IEA3931 ETR PORT O IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE.
*IEA3931 ETR PORT 1 IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE.

*IEA3931 ETR PORT O IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE.
*IEA3931 ETR PORT 1 IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE.

(2)
(3)
(1)

(2)
(3)

(1)

(4)

(5)

Figure 13-14 SYSLOG messages - Mixed CTN to STP-only CTN migration

The following information applies to Figure 13-14:

(1) IXC438l is issued on each z/OS image in the sysplex as the CTN ID changes.

(2) IEA393Iis issued by each z/OS image in the sysplex on a server in ETR timing mode as

the server ETR ports are disabled.

(3) IEA380I is issued by each z/OS image in the sysplex when conversion from ETR timing

mode to STP timing mode is complete.

(4) IXC439E is issued by XCF once per second while z/OS images in the sysplex are not
synchronized to the same time reference, as evidenced by the different CTN IDs shown.

(5) IXC435l is issued by XCF after the CTN ID mismatch has been resolved.

Attention: Disable the ETR ports to the CECs in STP Timing Mode on the Sysplex Timer
after a successful migration. Otherwise, during a POR, the CEC initially adjusts its internal
clock using the timing signals from the Sysplex Timer and later adjusts it to the CTN-time.

Depending on the discrepancy, this adjustment might take a significant amount of time.

Remember to enable the ports on the Sysplex Timer again when you plan a reverse

migration.
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13.3 End point

346

The topology diagram of our sample configuration has been updated to account for the
conversion of the Mixed CTN to an STP-only CTN (Figure 13-15).

SCZP201 (z10)
CTN ID = ITSOPOK
Al Timing mode = STP

S 1 PTS=CTS
SCZP101 (29)
CTN ID = ITSOPOK
Timing mode = STP

S 2 BTS

Figure 13-15 STP Implementation environment - STP-only CTN - two servers

All servers are now using STP timing mode. Each server has been allocated a role within
the STP-only CTN, with the SCZP201 server being both the Preferred Time Server and the
Current Time Server at the end of the migration. The SCZP101 server is the Backup

Time Server.

The CTN ID of all servers is now [ITSOPOK] - [ ] with only an STP ID defined. The ETR
Network ID has been removed and all server ETR ports have been disabled, so there is no
longer any connectivity with the ETR network. This occurs on all servers within the Mixed
CTN that had connectivity to the ETR network at the start of the migration.

All ETR ports on the servers are disabled. However, leave the ETR links in place for a certain
period of time to allow for a back-out plan. Depending on individual change management
constraints, the ETR links can be disconnected after a migration back to a Mixed CTN is no
longer being considered.

Even when the ETR ports are disabled, the ETR signals of both links are still monitored to be
able to perform a reverse migration. Furthermore, disconnecting the links is considered an
ETR link failure, and z/OS message IEA393I is posted:

IEA393I ETR PORT n IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE.
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13.3.1 z/OS DISPLAY ETR command

Figure 13-16 shows the output from the DISPLAY ETR command entered on the SC73
image, on POOOSTP2.

RO *ALL,D ETR
SC74 RESPONSES === - = e m e e e e e e e e e e e (1)
IEA386I 19.40.38 TIMING STATUS
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 1
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002097.E26.IBM.02.00000001DE50
THIS IS THE PREFERRED TIME SERVER
THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER
SC75 RESPONSES === - o e e e e e e e e e e e e e (2)
IEA386I 19.40.38 TIMING STATUS
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002097.E26.IBM.02.00000001DE50
THIS IS THE BACKUP TIME SERVER
NUMBER OF USABLE TIMING LINKS = 3
THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER

Figure 13-16 DISPLAY ETR display - SC75 image on SCZP901 - STP-only CTN

The following notes refer to Figure 13-16:
(1) SC74 is resident on SCZP201, the PTS. Itis a Stratum 1 because it currently is the CTS.

(2) SC75 is resident on SCZP101, the BTS. It is a Stratum 2 because the CTS function is
currently on SCZP201, the PTS.

Note: The DISPLAY ETR output contains additional lines depending on whether a BTS
and Arbiter are configured as follows:

THIS STP NETWORK HAS NO BACKUP TIME SERVER
THIS STP NETWORK HAS NO SERVER TO ACT AS BACKUP

Both messages are displayed if both the BTS and the Arbiter are not configured.

13.3.2 z/OS DISPLAY XCF command

Figure 13-17 shows the output from the z/OS DISPLAY XCF command entered on the SC74
image, on SCZP201.

D XCF,S,ALL
IXC3351 19.41.28 DISPLAY XCF 161
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC74 2097 DE50 2C 10/03/2009 16:43:47 ACTIVE TM=STP
SC75 2094 991E 1C  10/03/2009 16:43:46 ACTIVE TM=STP

Figure 13-17 DISPLAY XCF display - SC75 image on SCZP901, STP-only CTN, two servers
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All z/OS images are now shown to be resident on servers that are in STP timing mode.
Each of these z/OS images is resident on a separate server, as evidenced by the different
serial numbers.

13.3.3 System (Sysplex) Time tabs

348

The tabs discussed in this section are available on the System (Sysplex) Time selection for
each server. Only the tabs for the SCZP901 server are shown in this section.

Timing Network tab
Figure 13-18 shows the Timing Network tab for the SCZP201 server.

@ System (Sysplex) Time

SCZP201

SCZP101

Timing MNetwork ETR ETR sTP STP ETS
Network Configuration Configuration Status Configuration Status Configuration

r Time

—. Coo Serve
Time: 7:09:51 PM
Date: 10/3/09

Leabrsécond: 24
Total time (hours : minutes): -4 : 00

— Network

Timing network type: STP-only CTN
Coordinated timing network (CTN) ID: TSOPOK -
CTHN time source: NTP
NTP stratum level: 2
| Adjustment Steering... | Adjust Time... Adjust Leap Seconds... Adjust Time Zone
Refresh Cancel || Help

Figure 13-18 Timing Network tab (SCZP201)
This shows that the SCZP201 server is in an STP-only CTN with a CTN ID of [ITSOPOK] - [ ].

The same information is shown on all servers in the STP-only CTN. However, only the
Current Time Server has the Adjust Time, Adjust Leap Seconds, and Adjust Time Zone
buttons enabled.

Adjustments of up to 60 seconds may be made to Coordinated Server Time using the
steering facility within Adjust Time. See 6.6.2, “Time adjustment” on page 217, for
further details.

The CTN time source field indicates that the time source is a Stratum 2 NTP server. This is
specified in the ETS Configuration tab (Figure 13-24 on page 353).

Because the STP-only CTN no longer has connectivity to the ETR network, the leap second
offset and the total time offset, set respectively to 0 and -5 in the example shown in
Figure 13-18, are now maintained by the Current Time Server.

A migration from a Mixed CTN to an STP-only CTN inherits the time and the total offset from
the Sysplex Timer. As shown in Figure 13-18, the Timing Network tab displays the total time
(hours : minutes) for the offset. This only occurs when the time zone information

(incorporating a daylight saving time offset, if any) has been inherited from a Sysplex Timer.
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Note: For a reverse migration, the leap second offset and local time-of-day offset are taken
from the Sysplex Timer. This means that any changes made after the migration to STP are
lost on a reverse migration.

To finalize the Mixed to STP-only migration, a time zone offset entry must be set. Selection of
the time zone algorithm must be initiated from SCZP201, because the Adjust Time Zone
button is only enabled on the CTS. If a time zone algorithm is not defined following a migration
from Mixed CTN to STP-only CTN, it is not possible to schedule the next daylight saving time
adjustment. See 2.5.2, “Time-zone offset adjustment” on page 74, for further details.

Network Configuration tab
Figure 13-19 shows the Network Configuration tab for the SCZP201 server.

J%g System (Sysplex) Time

SCZP201

SCZP101

Timing MNetwork

ETR ETR s5TP sTP ETS
Network Configuration Configuration Status Configuration Status Configuration

— Gurrent Network Conflguration
Configured at (UTC): 10/3/09 7:16:05 PM
Preferred time server (CPC) BCZP.?O'I (STP ID: [TSOPOK) j
Backup lime server (CPC) [5G7py1o1 (STP ID: TSOPOK) -
Arbiter Not configured =

1 Only allow the server(s) specified above to be in the CTN
I Force configuration

Current Time Server (CPC)
@ Preferred time server (CPC)
O Backup time server (CPC)

Coordinated timing network ID [TSOPOK -]

Apply ‘ Deconfigure

Refrash Cancel Help
Figure 13-19 Network Configuration tab (SCZP201)

This tab now shows the server roles within the STP-only CTN and indicates which server is
the Current Time Server. The CTN ID is also displayed. The same information is shown on all
servers in the STP-only CTN.

The Preferred Time Server, Backup Time Server, Arbiter, Current Time Server, and CTN ID
fields may all be modified from this tab. However, the modifications are accepted only if they
are performed on the server that is going to become the CTS after the network reconfiguration
is complete.

Modifications performed from the Network Configuration tab are global and, as such, are
propagated throughout the STP-only CTN.

The CTN ID can be changed to either:

» Specify a separate STP ID for the STP-only CTN.
» Define an ETR Network ID that will migrate the STP-only CTN to a Mixed CTN.

The Deconfigure button removes all definitions in the STP-only CTN, causing all servers to
become unsynchronized. This should never need to be used.
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ETR Configuration tab
Figure 13-20 shows the ETR Configuration tab for the SCZP201 server.

@@ System (Sysplex) Time

Timing Network ETR ETR sTP STP

ETS
Network Configuration Configuration Status Configuration Status Configuration

ETR network ID ‘ {in decimal)

Port 0 State Port 1 State
CEnabled C Enabled
® Disabled @ Disabled
O Ooff ole;i

Attention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled".

Apply | Reset ETR | Reset Link Error Thresheld |

SCZP201

SCZP101

Refresh Cancel || Help

Figure 13-20 ETR Configuration tab (SCZP201)

Prior to migration, this tab specified an ETR Network ID of 31. The migration from a Mixed
CTN to an STP-only CTN has disabled the ETR ports, and the ETR Network ID has been
removed. The new CTN ID is now [ITSOPOK] - [ ], with only the STP ID part defined.

ETR Status tab
Figure 13-21 shows the ETR Status tab for the SCZP201 server.

(Jg@ System (Sysplex) Time

Timing Network ETR STP STP ETS
Network Configuration Configuration Configuration Status Configuration

— ETR

Attachment control register: 08C4

Stepping mode: Local

EAF stepping port number; 0

Port 0 state: Semi-operational
Port 1 state: Semi-operational

— ETR Data Word 1 - Port 0
ETR network ID (in decimal). 31
ETR ID (in decimal): 0
ETR port number (in decimal): 0

— ETR Data Word 1 - Port 1
ETR network ID (in decimal);. 31
ETR ID (in decimal): 1
ETR port number (in decimal): 0

— ETR Card Status
Port 0 status: Light detected
Port 1 status: Light detected

SCZP201

SCZP101

P
cancel || Help

Figure 13-21 ETR Status tab (SCZP201)

Even though the SCZP201 server has disabled connectivity to the ETR network and has
removed the ETR Network ID from the CTN ID, the ETR Status tab retains details of the

connected Sysplex Timers until the ETR network is physically disconnected.
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If an ETR link failure occurs while in STP-only mode, then z/OS message IEA393I appears
(Example 13-1). The purpose is to be able to repair a failing link as long as a reverse
migration to a Mixed CTN is scheduled.

Example 13-1 Message IEA393/

TEA393I ETR PORT n IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE.

STP Configuration tab
Figure 13-22 shows the STP Configuration tab for the SCZP201 server.

(J%g System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR STP

ETR sSTP ETS
Network Configuration Configuration Status Configuration Status Configuration

Coordinated timing network ID [TsorPcK -

Apply | Save STP Debug Data ‘

Refresh Cancel | Help

Figure 13-22 STP Configuration tab (SCZP201)

This shows that the SCZP201 server is in an STP-only CTN with a CTN ID of [ITSOPOK] - [],
where ITSOPOK is the STP ID. No ETR Network ID is defined, because connectivity to the
ETR network has been fully disabled as a result of the migration.

Important: Modification of the STP ID (or the ETR ID) is not permitted on the STP
Configuration tab for the Current Time Server.

On other servers in the CTN, the STP Configuration tab allows an STP ID to be modified.
However, if performed from this location, it is a local change only, causing this server to
transition from the existing STP-only CTN to another STP-only CTN with another CTN ID.

This is disruptive to z/OS images on this server if they are in a sysplex configuration with
z/OS images remaining in the STP-only CTN. XCF would detect multiple time sources in
the sysplex and begin to remove sysplex members until the situation was resolved.

Modification of the STP ID can only be done nondisruptively from the Network
Configuration tab on the Current Time Server, where it is managed as a global change.
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STP Status tab
Figure 13-23 shows the STP Status tab for the SCZP201 server.

ng System (Sysplex) Time

SCZP201

SCZP101

Timing Hetwork ETR ETR STP ETS
Network Configuration Configuration Status Configuration Configuration
Timing state: Synchranized
Usable clock source: Yes
Timing mode: STP (Server Time Protocol)
Stratum level: 1
Maximum timing stratum level: 3
Maximum STP version: 4
— System Information
Local STP Remote Directly Attached System System | Stratum| Active STP Maximum STP
Link Identifier(s) Type-MFG-Plant-Sequence Name Level |Version Version
0111,0301 002094-IBM-02-00000002991E  SCZP101 2 4 4
— Local Uninitialized STP Links
Local STP  STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0014 Coupling-peer Self-coupled server ~|
0015 Coupling-peer Self-coupled server =
001E Coupling-peer Link failure
001F Coupling-peer Offline
0034 Coupling-peer Self-coupled server
0035 Coupling-peer Self-coupled server
003E Coupling-peer Offline
003F Coupling-peer Offline [w]
Refresh | Gancel | Help

Figure 13-23 STP Status tab (SCZP201)

The SCZP201 server is shown to be synchronized in the STP-only CTN as the Stratum 1

server. There is one Stratum 2 server in the Remote Directly Attached Systems.

This server has connectivity to the SCZP201 server over the coupling facility or timing-only

links, as identified by the STP Link Identifiers.
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ETS Configuration tab
Figure 13-24 shows the ETS Configuration for the SCZP201 server.

Timing Network ETR ETR STP STP
Network Configuration Configuration Status Configuration Status

C:oﬁfiguration

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

the CTN.
— External Time Source (ETS)
C Use dial out if configured on Hardware Management Console
@Use NTP
O Use NTP with pulse per second (PPS)
— NTP Time Server information
Select| Configured NTP Time Server Stratum| Source Status
O 9.12.6.48 2 128.138.140.44 Success
® 9.12.6.46 2 132.163.4.101 Success
Reafresh Cancel || Help

J%; System (Sysplex) Time

SCZP201

SCZP101

Figure 13-24 ETS Configuration tab (SCZP201)

Two NTP time servers have been defined as time sources. Because SCZP201 is the Current

Time Server for the STP-only CTN, the selected NTP server is used as the time source

for SCZP201.
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14

Mixed CTN (three servers) to
STP-only CTN

In the scenario in this chapter', a sample configuration consisting of three servers is
converted from a Mixed CTN to an STP-only CTN.

In this chapter we work through the following sections:

» “Start point” on page 356

» “Migration” on page 362

» “Defining the server roles on SCZP901” on page 363
» “End point” on page 367

Once in an STP-only CTN, there is no further reliance on the External Timer Reference (ETR)
network, because all servers previously operating in ETR timing mode will have their ETR
connectivity disabled as part of the migration process.

Important: After the conversion to an STP-only CTN is complete, the timing source for the
CTN is the Stratum 1 server, and no further timing signals are used from the ETR network.
Once this occurs, the respective times in the ETR Network and the Stratum 1 server might
slowly drift apart, because they are no longer being kept aligned.

A subsequent migration from an STP-only CTN back to a Mixed CTN might be impacted
by this time differential, and the potential for this to occur is proportionally related to the
period of time that the two timing sources are no longer kept aligned.

When planning to perform a test migration from a Mixed CTN to an STP-only CTN and
then migrate back to a Mixed CTN, try to minimize the time spent in the STP-only CTN
configuration to limit this potential impact.

1 See “Prerequisites” on page 263.
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14.1 Start point

The starting point for this scenario is a Mixed CTN with two servers in ETR timing mode, and
one server in STP timing mode (Figure 14-1). This configuration is the result of a previous
migration step in which a timing mode change was done. The H40 server has the ETR ports
disabled and is therefore in STP timing mode.

Sysplex Timer - ETR? Network ID‘ﬁ: 31

Console

| sczpP201 (z10)
CTN ID = ITSOPOK-31
Timing mode = ETR

SCZP101 (z9)
CTN ID = ITSOPOK-31
Timing mode = ETR

Il H40 (z10)
. |l CTN ID = ITSOPOK-31
S Timing mode = STP

Figure 14-1 STP Implementation environment - Mixed CTN with three servers

The Mixed CTN consists of three servers:

» SCZP101
» SCZP201
» H40

All servers are STP configured, but SCZP101 and SCZP201 are in ETR timing mode
because they retain connectivity to the Sysplex Timer, and H40 is in STP timing mode.

The SCZP101 and SCZP201 servers are connected to each other in a redundant
configuration using two coupling links, and each of these servers has a z/OS image and
coupling facility defined.

The H40 server contains a z/OS image only. It is connected to the SCZP101 and SCZP201
servers using only one coupling link in each case.

Note: The configuration shown in Figure 14-1 is not a recommended configuration
because the H40 server must have at least two coupling links to both SCZP101 and
SCZP201 servers for redundancy. From a timing perspective, it is not a major problem if
one of these links becomes unusable, because the H40 server can still use the remaining
link for STP messages. However, loss of a coupling link also means the loss of access to
the coupling facility, which might cause disruption within the Parallel Sysplex.

This is the same configuration that is the endpoint for the scenario for adding a new server to
an existing Mixed CTN, as discussed in Chapter 12, “Mixed CTN: Adding a server in STP
timing mode” on page 321.

356  Server Time Protocol Implementation Guide



14.1.1 z/OS DISPLAY ETR command

Figure 14-2 shows the output from the DISPLAY ETR command entered on the SC74 image,

on SCZP201.

RO *ALL,D ETR
SC74 RESPONSES
IEA2821 09.58.25 TIMING STATUS
SYNCHRONIZATION MODE = ETR
CPC PORT 0  <== ACTIVE
OPERATIONAL
ENABLED
ETR NET ID=31
ETR PORT=00
ETR ID=00
THIS SERVER IS PART OF TIMING
SC75 RESPONSES
IEA2821 09.58.25 TIMING STATUS
SYNCHRONIZATION MODE = ETR
CPC PORT 0  <== ACTIVE
OPERATIONAL
ENABLED
ETR NET ID=31
ETR PORT=01
ETR ID=01
THIS SERVER IS PART OF TIMING
SC73 RESPONSES
IEA386I 09.58.25 TIMING STATUS
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK -31
NUMBER OF USABLE TIMING LINKS

CPC PORT 1
OPERATIONAL

ENABLED

ETR NET ID=31

ETR PORT=00

ETR ID=01

NETWORK ITSOPOK -31

CPC PORT 1
OPERATIONAL

ENABLED

ETR NET ID=31

ETR PORT=01

ETR ID=00

NETWORK ITSOPOK -31

= 2

Figure 14-2 DISPLAY ETR display - SC74 image on SCZP201 - Mixed CTN

This display shows that SC74 and SC75 are resident on two separate servers operating in
ETR timing mode through connectivity to a Sysplex Timer. SC73 is resident on a server
operating in STP timing mode, which is a Stratum 2 using STP messaging as its time source.

All servers are in the same Mixed CTN with a CTN ID of [ITSOPOK] - [31], which indicates
that the timing source for the CTN is a Sysplex Timer with an ETR Network ID of 31.
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14.1.2 z/0OS DISPLAY XCF command

Figure 14-3 shows the output from the z/OS DISPLAY XCF command entered on the SC74
image, on SCZP201.

D XCF,S,ALL
IXC335I 10.00.01 DISPLAY XCF 847
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS

SC74 2097 DE5S0 2C 10/10/2009 10:00:01 ACTIVE TM=ETR
SC75 2094 991E 1C  10/10/2009 09:59:59 ACTIVE TM=ETR
SC73 2097 961F 1A 10/10/2009 09:59:56 ACTIVE TM=STP

Figure 14-3 DISPLAY XCF display - SC74 image on SCZP201 - Mixed CTN

This display shows that SC74 and SC75 are resident on two separate servers operating in
ETR timing mode and therefore must have connectivity to a Sysplex Timer. However, SC73 is
resident on a separate server operating in STP timing mode.

14.1.3 System (Sysplex) Time tabs
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The tabs discussed in this section are available on the System (Sysplex) time selection for
each server. Only the tabs for the SCZP201 server are shown in this section.

Timing Network tab
Figure 14-4 shows the Timing Network tab for the SCZP201 server.

@@ System (Sysplex) Time

SCZP201

SCZP101

Timing Metwork ETR ETR sTP sTP ETS
Metwork Configuration Configuration Status Configuration Status Configuration

Time: 9:51:08 AM
Date: 10/10/09

sels

Leap second: 24
Total time (hours : minutes): -4 : 00

Timing network type: Mixed CTN

Coordinated timing network (CTN) ID: [TSOPCK - 31

CTN time source: Sysplex Timer connection
Refresh || Cancel | Help

Figure 14-4 Timing Network tab (SCZP201)

This shows that the SCZP201 server is in a Mixed CTN with a CTN ID of [ITSOPOK] - [31],
and the CTN time source is the Sysplex Timer. This is the same information that is shown on
the Timing Network tab for the other STP-configured servers in the Mixed CTN.
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Network Configuration tab
Figure 14-5 shows the Network Configuration tab for the SCZP201 server.

E@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network

ETR ETR STP STP ETS
Network Configuration Configuration Status Configuration Status Configuration

—. Current Netwerk Confl

Configured at (UTC):

Preferred time server (CPC) [yt configured j
Backup time server (CPC)  [yot configured j
Arbiter Not configured =

I Only allow the sarver(s) specified above to be inthe CTN
[ Foree configuration

@ Preferred time server (CPC)
O Backup time server (CPC)
Caoordinated timing network I | E ’—
Apply | |
Refresh Cancel | Help

Figure 14-5 Network Configuration tab (SCZP201)

Because the SCZP201 server is in a Mixed CTN, the Preferred Time Server, Backup Time
Server, and Arbiter fields are not configured. Only the Apply button is enabled to allow a full
STP conversion to proceed.

ETR Configuration tab
Figure 14-6 shows the ETR Configuration tab for the SCZP201 server.

Gl%h System (Sysplex) Time

SCZP201

SCZP101

Timing Network

ETR ETR 5TP S5TP ETS
Metwork Configuration Configuration Status Configuration Status Configuration

ETR network ID [317 | (in decimal)

5547

®Enabled @ Enabled
O Disabled i Disabled
Goft Coff
Attention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled".
Apply | Reset ETR | Reset Link Error Threshold
Refresh Cancel || Help

Figure 14-6 ETR Configuration tab (SCZP201)

Because the SCZP201 server is operating in ETR timing mode, both server ETR ports are
shown as enabled.
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ETR Status tab
Figure 14-7 shows the ETR Status tab for the SCZP201 server.

E@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network

ETR S5TP STP ETS
Network Configuration Configuration Configuration Status Configuration

Word
control register: C8C7

Stepping mode: ETR stepping
EAF stepping port number: 0

Part 0 state: Operational
Port 1 state: Operational

— ETR Data Word 1 - Port 0
ETR network ID {in decimal): 31
ETR ID {in decimal): Q
ETR port number (in decimal): 0

S

— ETR Data Werd 1 - Port 1

ETR network ID {in decimal). 31
ETR ID (in decimal): 1

ETR port number (in decimal): 0

Part 0 status: Light detected
Port 1 status: Light detected

—_
Cancel || Help

Figure 14-7 ETR Status tab (SCZP201)

This is a status tab only, and no modifications to the server ETR ports are possible from
here. This tab shows the server ETR port states as operational, which indicates that
connectivity exists between the server and the ETR network, and that the server ETR ports
have been enabled.

STP Configuration tab
Figure 14-8 shows the STP Configuration tab for the SCZP201 server.

@@ System (Sysplex) Time

SCZP201
Timil Network ETR ETR STP S5TP ETS
Nlemt\lp:logrk anfigzratiun Configuration Status Configuration Status Configuration w
Coordinated timing network ID [rsoroK : m
Apply Save STF Debug Data |
Refresh Cancel Help

Figure 14-8 STP Configuration tab (SCZP201)

This shows that the SCZP201 server is in a Mixed CTN with a CTN ID of [ITSOPOK] - [31],
where ITSOPOK is the STP ID, and 31 is the ETR Network ID.
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STP Status tab
Figure 14-9 shows the STP Status tab for the SCZP201 server.

(@o System (Sysplex) Time

SCZP201

Timing Network ETR ETR sTP ETS
Network Configuration Configuration Status Configuration Configuration

SCZP101

Timing state: Synchronized m
Usable clock source: Yes
Timing mode: ETR (External Time Reference)
Stratum level: 1
IMaximum timing stratum level: 3
Maximum STP version: 4
Local STP Remote Directly Attached System System | Stratum|Active STP Maximum STP
Link Identifier{s) Type-MFG-Plant-Sequence Name Level |Version Version
0111,0301 002094-IBM-02-00000002991E  SCZP101 1 4 4
0590 002097 -IBM-02-00000008961F H40 2 4 4
Local STP  |STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0014 Coupling-peer Self-coupled server o]
0015 Coupling-peer Self-coupled server £
D01E Coupling-peer Link failure
001F Coupling-peer Cffline
0034 Coupling-peer Self-coupled server
0035 Coupling-peer Self-coupled server
003E Coupling-peer Offline
003F Coupling-peer Offline [s]
cancel || Help

Figure 14-9 STP Status tab (SCZP201)

The SCZP201 server is shown as participating in the Mixed CTN as a Stratum 1 and is time
synchronized. It has two Remote Directly Attached Systems:

» SCZP101 (a Stratum 1)
» H40 (a Stratum 2)

Connectivity of SCZP201 to the other servers is shown in the Remote Directly Attached
Systems section, and the STP Link Identifiers show the PCHIDs of the coupling links or
timing-only links that are used for STP control and timing messages.
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ETS Configuration tab
Figure 14-10 shows the ETS Configuration for the SCZP201 server.

Jg@ System (Sysplex) Time

SCZP201

Timing Network

ETR STP ETS
MNetwork Configuration Configuration Configuration Configuration

SCZP101

— Nofe
This CPC cannot automatically become the Current Time Server for an STP-only CTN. An ETS configuration is not
required. Changes made to the ETS configuration are saved and are used only if this CPC is assigned the role of
Preferred or Backup Time Server for an STP-only CTN.

— Extarnal Til urce (ETS)

1 Use dial out if configured on Hardware Management Console
@lse NTP

©Use NTP with pulse per second (PPS)

— NTP Time Server Inform.

Select Configured NTP Time Server Stratum Source Status

@} 9.12.6.48 2 128.138.140.44 Success
® 9.12.6.46 2 132.163.4.101 Success
Query
Refrash Cancel || Help

Figure 14-10 ETS Configuration tab (SCZP201)

Two NTP time servers have been defined as time sources, in case SCZP201 ever becomes
the Current Time Server for an STP-only CTN. These are the two Hardware Management
Consoles (HMCs) of the configuration. Both of them are Stratum 2 NTP servers connected to
an external Stratum 1 NTP server, and both of them have been successfully contacted.

However, SCZP201 now is not defined as a Preferred or as a Backup Time Server to the
CTN, so the ETS configuration is not used. The time source of the CTN still is the Sysplex
Timer.

14.2 Migration
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The migration to an STP-only CTN involves a single change that must be performed from the
server that will become the Current Time Server (CTS).

Note: Migration to an STP-only CTN is a global change that only needs to be performed
once within the CTN.

In most circumstances, the server assigned to be the Preferred Time Server (PTS) is also
assigned the CTS.
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The configuration of server roles is done using the Network Configuration tab, within System
(Sysplex) Time, at the HMC workplace. This tab may also be used to subsequently change
the server roles in the STP-only CTN and to move the CTS function between the PTS and
BTS servers, if this is required.

The servers that assume the PTS, BTS, and Arbiter roles must have connectivity to one
another. Otherwise, the Force configuration check box must be selected.

Note: Any STP-configured server in the Mixed CTN can assume any of the server roles,
and can change stratum level during the migration accordingly.
In our case, the following changes in stratum levels occur during the migration:

» SCZP101 was previously a Stratum 1 and must transition to a Stratum 2, as it is being
defined as the BTS.

» SCZP201 was previously a Stratum 1, and it remains a Stratum 1 to assume the CTS
role as defined.

» H40 remains a Stratum 2.

Table 14-1 shows the before and after configuration details.

Table 14-1 Server configuration - Mixed CTN to STP-only CTN migration

Server CTNID Server Timing Stratum
role mode level
STPID ETRID

Before SCzZP101 ITSOPOK 31 ETR 1
migration

SCZP201 ITSOPOK 31 ETR 1

H40 ITSOPOK 31 STP 2

After SCZP101 ITSOPOK BTS STP 2
migration

SCZP201 ITSOPOK PTS & CTS STP 1

H40 ITSOPOK Arbiter STP 2

During the migration process, the CTN ID is updated by the STP facility to null out the ETR
Network 1D, and all remaining connectivity to the Sysplex Timer is disabled.

The CTN ID on all servers in the Mixed CTN prior to migration is [ITSOPOK] - [31]. At the
completion of this scenario, the global change initiated from the Network Configuration tab
causes the CTN ID on all servers in the CTN to become [ITSOPOK] - [ ].

It is the migration process that causes the ETR Network ID to be removed from the CTN ID.
This is performed by the STP facility in a coordinated manner across all of the
STP-configured servers in the CTN.

Defining the server roles on SCZP901

At a minimum, a PTS must be defined. If this is the only server defined, then by default it must
assume the CTS role. If a BTS is also defined, the definition of an Arbiter becomes optional.
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In this scenario, the server roles are defined as follows:

» PTS & CTS = SCZP201
» BTS =SCZP101
» Arbiter = H40

Note: Because the CTS role is to be allocated to the SCZP201 server, we must perform
the Mixed CTN to STP-only CTN migration from this server.

At the HMC workplace, perform the following steps:
1. Highlight the SCZP201 server and select System (Sysplex) Time.
2. Click the Network Configuration tab.

3. Select the Preferred Time Server, Backup Time Server, and Arbiter from the drop-down
menus, which list all of the STP-configured servers in the Mixed CTN (Figure 14-11).

(J%g System (Sysplex) Time

SCZP201

SCZPi101

Timing Network

ETR STP ETS
MNetwork Configuration Configuration Configuration Configuration

— Guri

Configured at (UTG

Preferred time server (CPC) BCZPQCM (STP ID: [TSOPOK) j

Backup time setver (CPC)  [5c7p101 (STP ID: TSOPOK) | =]

Arfter H40 (STP ID: TSOPOK) M
OCnly allow the server(s) speacified above to be in the CTN

[ Force configuration

Current Time Server (CPC)

® Preferred time server (CPC)

O Backup time server (CPC)
Coordinated timing network 1D ‘ - l_
[Beeiy ] |

Figure 14-11 Network Configuration tab - Define roles (SCZP201)

4. Click Apply. This displays the Global Timing Network ID Change Confirmation, message
ACT37355 (Figure 14-12).

A Global Timing Network ID Change Confirmation

You requested to migrate from a Mixed CTN to an STP-only CTHN.

The Sysplex Timer will na longer provide the necessary time information.

Do you want to continue to apply the configuration changes?

ACT37355
es] e

Figure 14-12 Message ACT37355 - Network Configuration tab (SCZP201)
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Note: The word global is included in this window to indicated that this change is a
global change that affects all STP-configured servers in the Mixed CTN.

5. Confirm by clicking Yes. This displays the Modify Network Configuration, message
Message ACT37341, indicating that the change was successful (Figure 14-13).

o Modify Network Configuration

The network configuration change was successful.

ACT37341

Figure 14-13 Network Configuration - Define roles success (SCZP201)

The STP facility propagates the CTN ID change from [ITSOPOK] - [31] to [ITSOPOK] -[]in a
coordinated manner across all servers in the Mixed CTN. As this occurs, messages are
displayed on the console and SYSLOG of z/OS images in a sysplex configuration resident on
these servers.

In the interim, XCF notes that images in the sysplex use separate time sources for
synchronization, as evidenced by the different CTN IDs. Under normal circumstances this is
an invalid condition, and z/OS images would be partitioned out of the sysplex to maintain
timing integrity for resource-sharing and data-sharing purposes.
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To prevent this, XCF has been updated to recognize a global CTN ID change and tolerate the
CTN ID mismatch for a short time. XCF reports the status so that the user can see each of
the systems in the sysplex transition to the new CTN ID over the course of multiple messages
(Figure 14-14).

-> SC74
IEA390I TOD CLOCKS DYNAMICALLY ADJUSTED TO MAINTAIN STP SYNCHRONISM.
*TEA393I ETR PORT 0 IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE. (2)
*IEA3931 ETR PORT 1 IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE.
TEA380I THIS SYSTEM IS NOW OPERATING IN STP TIMING MODE. (3)
IXC438I COORDINATED TIMING INFORMATION HAS BEEN UPDATED 854 (1)
FOR SYSTEM: SC74
PREVIOUS CTNID:  ITSOPOK -31
CURRENT CTNID:  ITSOPOK
*IXC439E ALL SYSTEMS IN SYSPLEX PLEX75 ARE NOT SYNCHRONIZED 855 (4)
TO THE SAME TIME REFERENCE.
SYSTEM: SC74 IS USING CTNID: ITSOPOK
SYSTEM: SC75 IS USING CTNID: ITSOPOK -31
SYSTEM: SC73 IS USING CTNID: ITSOPOK -31

-> SC75
IEA390I TOD CLOCKS DYNAMICALLY ADJUSTED TO MAINTAIN STP SYNCHRONISM.
*TEA3931 ETR PORT O IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE. (2)
*IEA393I ETR PORT 1 IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE.
IEA380I THIS SYSTEM IS NOW OPERATING IN STP TIMING MODE. (3)
TEAQ31I STP ALERT RECEIVED. STP ALERT CODE = 25
TEAQ31I STP ALERT RECEIVED. STP ALERT CODE = 0B
IXC438I COORDINATED TIMING INFORMATION HAS BEEN UPDATED 640 (1)
FOR SYSTEM: SC75
PREVIOUS CTNID:  ITSOPOK -31
CURRENT CTNID:  ITSOPOK
*IXC439E ALL SYSTEMS IN SYSPLEX PLEX75 ARE NOT SYNCHRONIZED 641 (4)
TO THE SAME TIME REFERENCE.
SYSTEM: SC74 IS USING CTNID: ITSOPOK
SYSTEM: SC75 IS USING CTNID: ITSOPOK
SYSTEM: SC73 IS USING CTNID: ITSOPOK -31

-> SC73
IEA390I TOD CLOCKS DYNAMICALLY ADJUSTED TO MAINTAIN STP SYNCHRONISM.
TEA380I THIS SYSTEM IS NOW OPERATING IN STP TIMING MODE. (3)
TEAO31I STP ALERT RECEIVED. STP ALERT CODE = 25
TEAO31I STP ALERT RECEIVED. STP ALERT CODE = 0B
IXC4381 COORDINATED TIMING INFORMATION HAS BEEN UPDATED 517 (1)
FOR SYSTEM: SC75
PREVIOUS CTNID:  ITSOPOK -31
CURRENT CTNID:  ITSOPOK
IXC4351 ALL SYSTEMS IN SYSPLEX PLEX75 ARE NOW SYNCHRONIZED 518 (5)
TO THE SAME TIME REFERENCE.
SYSTEM: SC74 IS USING CTNID: ITSOPOK
SYSTEM: SC75 IS USING CTNID: ITSOPOK
SYSTEM: SC73 IS USING CTNID: ITSOPOK

Figure 14-14 SYSLOG messages - Mixed CTN to STP-only CTN migration
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The following notes refer to Figure 14-14 on page 366:
(1) IXC438l is issued on each z/OS image in the sysplex as the CTN ID changes.

(2) IEA393I is issued by each z/OS image in the sysplex on a server in ETR timing mode as
the server ETR ports are disabled.

(3) IEA380I is issued by each z/OS image in the sysplex when conversion from ETR timing
mode to STP timing mode is complete.

(4) IXC439E is issued by XCF once per second while z/OS images in the sysplex are not
synchronized to the same time reference, as evidenced by the different CTN IDs shown.

(5) IXC435l is issued by XCF after the CTN ID mismatch has been resolved.

Note: Disable the ETR ports to the CECs in STP Timing Mode on the sysplex timer after a
successful migration. Otherwise, during a POR the CEC initially adjusts its internal clock
using the timing signals from the Sysplex Timer and later adjusts it to the CTN time.
Depending on the discrepancy, this adjustment might take a significant amount of time.
Remember to enable the ports on the sysplex timer again when you plan a reverse
migration.

14.3 End point

The topology diagram of our sample configuration has been updated to account for the
conversion of the Mixed CTN to an STP-only CTN (Figure 14-15).

] SCZP201 (z10)
CTN ID = ITSOPOK
Timing mode = STP

S 1 PTS =CTS
SCZP101 (29)
CTN ID = ITSOPOK
Timing mode = STP
BTS
S2 H40 (z10)

CTN ID = ITSOPOK
Timing mode = STP
Arbiter

Figure 14-15 STP Implementation environment - STP-only CTN, three servers

All servers are now using STP timing mode. Each server has been allocated a role within the
STP-only CTN, with the SCZP201 server being both the Preferred Time Server and the
Current Time Server at the end of the migration. The SCZP101 server is the Backup Time
Server and H40 is the Arbiter.

The CTN ID of all servers is now [ITSOPOK] - [ ] with only an STP ID defined. The ETR
Network ID has been removed and all server ETR ports have been disabled, so there is no
longer any connectivity to the Sysplex Timer. This occurs on all servers within the Mixed CTN
that had connectivity to the Sysplex Timer at the start of the migration.
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Even though all ETR ports on the servers are disabled, leave the ETR links in place for a
certain period of time to allow for a back-out plan. Depending on individual change
management constraints, the ETR links can be disconnected after a migration back to a
Mixed CTN is no longer being considered.

Even when the ETR ports are disabled, the ETR signals of both links are still monitored to be
able to perform a reverse migration. Furthermore, disconnecting the links is considered an
ETR link failure, and z/OS message IEA393lI is posted:

TEA393I ETR PORT n IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE.

14.3.1 z/OS DISPLAY ETR command

368

Figure 14-16 shows the output from the DISPLAY ETR command entered on the SC73 image,
on PO0OOSTP2.

RO *ALL,D ETR
SC74 RESPONSES === == mmme e e e e e e e e e e e (1)
IEA3861 10.34.34 TIMING STATUS
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 1
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002097.E26.IBM.02.00000001DE50
THIS IS THE PREFERRED TIME SERVER
SC75 RESPONSES === - mmme e e e e e e e e e (2)
IEA3861 10.34.34 TIMING STATUS
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002097.E26.IBM.02.00000001DE50
THIS IS THE BACKUP TIME SERVER
NUMBER OF USABLE TIMING LINKS = 3
SC73 RESPONSES === == mmme e e e e e e e e e oo (3)
IEA3861 10.34.34 TIMING STATUS
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002097.E26.IBM.02.00000001DE50
THIS IS THE ARBITER SERVER
NUMBER OF USABLE TIMING LINKS = 2

Figure 14-16 DISPLAY ETR display - SC75 image on SCZP901, STP-only CTN

Note the following information about Figure 14-16:
(1) SC74 is resident on SCZP201, the PTS. It is a Stratum 1 because it currently is the CTS.

(2) SC75 is resident on SCZP101, the BTS. It is a Stratum 2 because the CTS function is
currently on SCZP201, the PTS.

(3) SC73 is resident on H40, the Arbiter. It is a Stratum 2.
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Note: The DISPLAY ETR output contains additional lines, depending on whether a BTS and
Arbiter are configured:

THIS STP NETWORK HAS NO BACKUP TIME SERVER
THIS STP NETWORK HAS NO SERVER TO ACT AS BACKUP

Both messages are displayed if both the BTS and the Arbiter are not configured.

14.3.2 z/OS DISPLAY XCF command

Figure 14-17 shows the output from the z/OS DISPLAY XCF command entered on the SC74
image, on SCZP201.

D XCF,S,ALL
IXC335I 10.40.23 DISPLAY XCF 874
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS

SC74 2097 DE5S0  2C 10/10/2009 10:40:22 ACTIVE TM=STP
SC75 2094 991E 1C 10/10/2009 10:40:19 ACTIVE TM=STP
SC73 2097 961F 1A 10/10/2009 10:40:17 ACTIVE TM=STP

Figure 14-17 DISPLAY XCF display - SC74 image on SCZP201, STP-only CTN, three servers

All z/OS images are now shown to be resident on servers that are in STP timing mode.
Each of these z/OS images is resident on a separate server, as evidenced by the different
serial numbers.

14.3.3 System (Sysplex) Time tabs

The tabs discussed in this section are available on the System (Sysplex) time selection for
each server. Only the tabs for the SCZP201 server are shown in this section.

Timing Network tab
Figure 14-18 shows the Timing Network tab for the SCZP201 server.

@@ System (Sysplex) Time

SCZP201

SCZP101

Timing MNetwork ETR ETR STP sTP ETS
Network Configuration Configuration Status Configuration Status Configuration

Time: 10:11:38 AM
Date: 10/ 0/09

Lea;r}g'eoond: 24
Total time (hours : minutes): -4: 00

— Network

Timing netwark type: STP-only CTN
Coordinated timing network (CTN) ID: [TSOPOK -
CTH time source: NTP
NTP stratum level: 2
[ Adjustment Stearing... || Adjust Time... \ Adjust Leap Seconds... Adjust Time Zone.
Refresh Cancel || Halp

Figure 14-18 Timing Network tab (SCZP201)
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This shows that the SCZP201 server is in an STP-only CTN with a CTN ID of [ITSOPOK] - [ ].

The same information is shown on all servers in the STP-only CTN. However, only the
Current Time Server has the Adjust Time, Adjust Leap Seconds, and Adjust Time Zone
buttons enabled.

Adjustments of up to 60 seconds may be made to Coordinated Server Time using the
steering facility within Adjust Time. See 6.6.2, “Time adjustment” on page 217, for
further details.

The CTN time source field indicates that the time source is a Stratum 2 NTP server. This is
specified in the ETS Configuration tab (Figure 14-24 on page 374).

Because the STP-only CTN no longer has connectivity to the Sysplex Timer, the leap second
offset and the total time offset, set to 24 and -4, respectively, in the example shown in
Figure 14-18 on page 369, are now maintained by the Current Time Server.

A migration from a Mixed CTN to an STP-only CTN inherits the time and the total offset from
the Sysplex Timer. As shown in Figure 14-18 on page 369, the Timing Network tab displays
the total time (hours : minutes) for the offset. This is the time zone information (incorporating a
daylight saving time offset, if any) that has been inherited from a Sysplex Timer.

Note: For a reverse migration, the leap second offset and local time of day offset are taken
from the Sysplex Timer. This means that any changes made after the migration to STP are
lost on a reverse migration.

To finalize the Mixed to STP-only migration, a time-zone offset entry must be set. Selection of
the time zone algorithm must be initiated from SCZP201, because the Adjust Time Zone
button is only enabled on the CTS. If a time zone algorithm is not defined following a migration
from Mixed CTN to STP-only CTN, it is not possible to schedule the next daylight saving time
adjustment. See 2.5.2, “Time-zone offset adjustment” on page 74, for further details.

Network Configuration tab
Figure 14-19 shows the Network Configuration tab for the SCZP201 server.

J%g System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR ETR sTP STP

ETS
Network Configuration Configuration Status Configuration Status Configuration

Current Network G
Caonfigured at (UT 101 0/09 2:11:33 PM
Preferred time server (CPC) SCZP201 (STP ID: ITSOPCK) j
Backup time server (GPC)  [5c7P101 (ST ID: TSOPOK) | =
ADItE H40 (STP ID: ITSOPOK) -

Only allow the server(s) specified above to be inthe CTN
[ Force configuration

@ Preferred time server (CPC)
i Backup time server (CPC)

Coordinated timing network ID [TSOPOK - ’_
Apply | Deconfigure
Refresh Cancel || Help

Figure 14-19 Network Configuration tab (SCZP201)
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This tab now shows the server roles within the STP-only CTN and indicates which server is
the Current Time Server. The CTN ID is also displayed. The same information is shown on all
servers in the STP-only CTN.

The Preferred Time Server, Backup Time Server, Arbiter, Current Time Server, and CTN ID
fields can all be modified from this tab. However, the modifications are only accepted if they
are performed on the server that is going to become the CTS after the network reconfiguration
is complete.

Modifications performed from the Network Configuration tab are global and, as such, are
propagated throughout the STP-only CTN.

The CTN ID can be changed to either:
» Specify a different STP ID for the STP-only CTN.
» Define an ETR Network ID that will migrate the STP-only CTN to a Mixed CTN.

Important: The Deconfigure button removes all definitions in the STP-only CTN, causing
all servers to become unsynchronized. This should be used with extreme caution, and only
if absolutely required.

ETR Configuration tab
Figure 14-20 shows the ETR Configuration tab for the SCZP201 server.

J%D System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR ETR sSTP STP

ETS
Network Configuration Configuration Status Configuration Status Configuration

ETR network ID {in decimal)

=

OEnabled | OEnabled W
@ Disabled @ Disabled

oof oof ‘

Attention: A port can be operational enly when a valid ETR network ID is entered and the port's manual state is
‘Enabled'.

Apply I Reset ETH | Reset Link Error Threshold

Hefresh Cancel Help
Figure 14-20 ETR Configuration tab (SCZP201)

Prior to migration, this tab specified an ETR Network ID of 31. The migration from a Mixed
CTN to an STP-only CTN has disabled the ETR ports, and the ETR Network ID has been
removed. The new CTN ID is now [ITSOPOK] - [ ] with only the STP ID part defined.
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ETR Status tab
Figure 14-21 shows the ETR Status tab for the SCZP201 server.

(@@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network STP

ETR STP ETS
Network Configuration Configuration Configuration Status Configuration

— ETR Status Word

A?taoh-ment control register: 08C4

Stepping mode: Local

EAF stepping port number. o

Port 0 state: Semi-operational
Port 1 state: Semi-operational

— ETR Data Word -1- Port:0
ETR network ID (in decimal): 31
ETR ID {in decimal): 0
ETR port number (in decimal): 0

— ETR Data Word 1:- Port 1

ETR network ID (in decimal): 31
ETR ID (in decimal): 1
ETR port number {in decimal): 0

Port 0 status: Light detected
Port 1 status: Light detected

Refresh Cancel | Help

Figure 14-21 ETR Status tab (SCZP201)

Even though the SCZP201 server has disabled connectivity to the ETR network and has
removed the ETR Network ID from the CTN ID, the ETR Status tab retains details of the
connected Sysplex Timers until the ETR network is physically disconnected.

If an ETR link failure occurs while in STP-only mode, then z/OS message IEA393I appears
(Example 14-1). The purpose is to be able to repair a failing link in case a reverse migration to
a Mixed CTN is scheduled.

Example 14-1 Message IEA393I

IEA3931 ETR PORT n IS NOT OPERATIONAL. THIS MAY BE A CTN CONFIGURATION CHANGE.

STP Configuration tab
Figure 14-22 shows the STP Configuration tab for the SCZP201 server.

(l% System (Sysplex) Time

SCZP201
Timing Network

4 B ETR ) STP _ ETS )
Network Configuration Configuration Configuration Configuration SCZP101

Coordinated timing network ID [ITsoPoK ]

Apply Save STP Debug Data |

Hefresh Cancel | Help

Figure 14-22 STP Configuration tab (SCZP201)

This shows that the SCZP201 server is in an STP-only CTN with a CTN ID of [ITSOPOK] - [ 1,
where ITSOPOK is the STP ID. No ETR Network ID is defined, because connectivity to the
ETR network has been fully disabled as a result of the migration.
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Important: Modification of the STP ID (or the ETR ID) is not permitted on the STP

Configuration tab for the Current Time Server.

On other servers in the CTN, the STP Configuration tab allows an STP ID to be modified,
but if done from this location, it is a local change only, causing this server to transition from
the existing STP-only CTN to another STP-only CTN with a different CTN ID.

This is disruptive to z/OS images on this server if they are in a sysplex configuration with
z/0OS images remaining in the STP-only CTN. XCF detects multiple time sources in the
sysplex and begins to remove sysplex members until the situation is resolved.

Modification of the STP ID can only be done nondisruptively from the Network
Configuration tab on the Current Time Server, where it is managed as a global change.

STP Status tab
Figure 14-23 shows the STP Status tab for the SCZP201 server.

Jg@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR ETR STP ETS
Network Configuration Configuration Status Configuration Configuration
Timing state: Synchronized
Usable clock source: Yes
Timing mode: STP (Server Time Protocol)

Stratum level: 1
Maximum timing stratum level: 3
Maximum STP version: 4
Local STP Remote Directly Attached System System | Stratum Active STP Maximum STP
Link Identifier{s) Type-MF G-Plant-Sequence Name Level |Version Version
0111,0301 002094-IBM-02-00000002991E  SCZP101 2 4 4
0590 002097 -IBM-02-00000008861F H40 2 4 4
Local STP  |STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0014 Coupling-peer Self-coupled server
0015 Coupling-peer Seli-coupled server
001E Coupling-peer Link failure
001F Coupling-peer Offline
0034 Coupling-peer Self-coupled server
0035 Coupling-peer Self-coupled server
003E Coupling-peer Offline
003F Coupling-peer Offline

Figure 14-23 STP Status tab (SCZP201)

The SCZP201 server is shown to be synchronized in the STP-only CTN as the Stratum 1
server. There are two Stratum 2 servers in the Remote Directly Attached Systems. Each of
these servers is Stratum 2 and has connectivity to the SCZP201 server over the coupling

facility or timing-only links, as identified by the STP Link Identifiers.
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ETS Configuration tab
Figure 14-24 shows the ETS Configuration for the SCZP201 server.

@@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR ETR STP STP ETS
Status Configuration Status Configuration

Network Configuration Configuration

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

the CTN.

O Use dial oui if configured on Hardware Management Console
®Use NTP
O Use NTP with pulse per second (PPS)

— NTP Time Server Information
Select| Configured NTP Time Server Stratum| Source Status
8] 9.12.6.48 2 128.138.140.44 Success
® 9.12.6.46 2 132.163.4.101 Success
Query
Refresh Cancel || Help

Figure 14-24 ETS Configuration tab (SCZP201)
Two NTP time servers have been defined as time sources. Because SCZP201 is the Current

Time Server for the STP-only CTN, the selected NTP server is used as the time source
for SCZP201.
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15

STP-only to Mixed CTN

In the scenario in this chapter!, our sample configuration is converted from an STP-only CTN
to a Mixed CTN by defining the External Timer Reference (ETR) Network ID in the CTN ID.

This is done as a single global change, distinct from the scenario described in Chapter 9,
“Mixed CTN (ETR timing mode) to ETR Network” on page 281, where the ETR Network ID is
defined in the CTN ID of each server as a local change.

In this chapter we work through the following sections:

» “Start point” on page 377
» “Migration” on page 383

— “Defining the ETR Network ID on SCZP201” on page 384

— “STP-only CTN to Mixed CTN migration in progress” on page 386
» “End point” on page 391

An STP-only CTN can consist of several servers in STP timing mode.

This scenario proceeds to the point that all servers have a CTN ID defined that includes both
an STP ID and an ETR Network ID.

The timing mode of each server at the end of the migration depends its their role within the
STP-only CTN:

» The Preferred Time Server (PTS) and Backup Time Server (BTS), if defined, have their
server ETR ports enabled, and transition to ETR timing mode and become Stratum 1.

» The remaining servers do not have their server ETR ports enabled, and remain in STP
timing mode and are either Stratum 2 or Stratum 3, depending on available coupling
link connectivity.

1 See “Prerequisites” on page 263.
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A migration from an STP-only CTN to a Mixed CTN might take considerable time due to the
potential difference in time between the Current Time Server and the Sysplex Timer at the
start of the migration. After the migration is selected, the STP facility must steer the
Coordinated Server Time (CST) toward the time provided by the Sysplex Timer.

An estimate of how long this steering process will take is provided in a confirmation window. If
this time is excessive, the user may decide not to proceed with the migration process at this
time. After the migration has started, it can be cancelled at any time. Any steering adjustment
to the Current Time Server that has occurred in the interim is retained.
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15.1 Start point

The starting environment for this scenario is an STP-only CTN with all servers operating in
STP timing mode (Figure 15-1).

Sysplex Timer !

Console

ETR Network ID = 31

iJ SCZP201 (210)
~ || CTN ID = ITSOPOK
| Timing mode = STP
| PTS =CTS

S1
SCZP101 (29)
CTN ID = ITSOPOK
Timing mode = STP
82 BTS

Figure 15-1 STP Implementation environment - STP-only CTN

The STP-only CTN consists of two servers:
» SCZP201 is the Current Time Server.
» SCZP101 is the Backup Time Server.

There is no Arbiter defined.

Each server is connected to the other server in a redundant configuration using multiple
coupling links, and each server has a z/OS image and coupling facility defined. There are two
coupling links between these servers, as evidenced by the various HMC workplace displays.

This configuration is migrated to a Mixed CTN operating in ETR timing mode.
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15.1.1 z/OS DISPLAY ETR command

Figure 15-2 shows the output from the DISPLAY ETR command entered on the SC74 image,
on SCZP201.

RO *ALL,D ETR
SC74 RESPONSES === - = e m e e e e e e e e e e
IEA386I 16.42.46 TIMING STATUS
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 1
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002097.E26.IBM.02.00000001DE50
THIS IS THE PREFERRED TIME SERVER
THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER
SC75 RESPONSES === - = e m e e e e e e e e e e e
IEA386I 16.42.46 TIMING STATUS
SYNCHRONIZATION MODE = STP
THIS SERVER IS A STRATUM 2
CTN ID = ITSOPOK
THE STRATUM 1 NODE ID = 002097.E26.IBM.02.00000001DE50
THIS IS THE BACKUP TIME SERVER
NUMBER OF USABLE TIMING LINKS = 2
THIS STP NETWORK HAS NO SERVER TO ACT AS ARBITER

Figure 15-2 DISPLAY ETR display - SC74 on SCZP201, STP-only CTN
This display shows that z/OS image SC74 is resident on a processor that is both the

Preferred Time Server and the Current Time Server, and that z/OS image SC75 is resident on
the Backup Time Server. There is no Arbiter in this STP-only CTN.

15.1.2 z/OS DISPLAY XCF command

Figure 15-3 shows the output from the z/OS DISPLAY XCF command entered on the SC74
image, on SCZP201.

D XCF,S,ALL
IXC335I 16.43.48 DISPLAY XCF 161
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC74 2097 DE50 2C 10/03/2009 16:43:47 ACTIVE TM=STP
SC75 2094 991E 1C 10/03/2009 16:43:46 ACTIVE TM=STP

Figure 15-3 DISPLAY XCF display - SC74 image on SCZP201, STP-only CTN

This display shows that both z/OS images SC74 and SC75 are operating in STP timing mode.
They are resident on separate servers, as evidenced by the different serial numbers.

15.1.3 System (Sysplex) Time tabs

The tabs discussed in this section are available on the System (Sysplex) time selection for
each server. Only the tabs for the SCZP201 server are shown in this section.
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Timing Network

Figure 15-4 shows the Timing Network tab for the SCZP201 server. As shown in the Offsets
section, the Total time (hours : minutes) field indicates that a time zone offset entry has not
yet been set from the Adjust Time Zone Offset window, but has been inherited from a Sysplex
Timer during a migration from a Mixed to STP-only CTN. In this instance, the time zone must
be set. See 2.5.2, “Time-zone offset adjustment” on page 74 for details.

E@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR STP

ETR STP ETS
Metwork Configuration Configuration Status Configuration Status Configuration

Time: 5:15 PM
Date: 10/3/09
Time zone: (UTC-05:00) Eastern Time (US & Canada) (EST/EDT)
Currently: EDT

— Offsets

Leap second: 24
Time zone offset from UTC: -5:00
Daylight saving time (hours : minutes): 1 : 00
— Nefwork
Timing network type: STP-only CTN
Coordinated timing network (CTN) ID: [TSOPOK -
CTN time source: NTP
NTP stratum level: 2
| Adjustment Steering... | Adjust Time... | Adjust Leap Seconds... ‘ Adjust Time Zone...
Refresh Cancel Help

Figure 15-4 Timing Network tab (SCZP201)

This shows that the SCZP201 server is in an STP-only CTN with a CTN ID of [ITSOPOK] - [ 1.
The same information is shown on all servers in the STP-only CTN. However, only the
Current Time Server has the Adjust Time, Adjust Leap Seconds, and Adjust Time Zone
buttons enabled.

The CTN time source field indicates that the time initialization of this CTN is through an
NTP server.

Because the STP-only CTN no longer has connectivity to the ETR network, the leap second
offset (set to 24) and the total time offset (set to -5) are now maintained by the Current Time
Server. These can be modified using the Adjust Leap Seconds and Adjust Time Zone
buttons accordingly.
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Network Configuration tab
Figure 15-5 shows the Network Configuration tab for the SCZP201 server.

(@o System (Sysplex) Time

SCZP201

Timing Network ETR STP

ETR STP ETS
Network Configuration Configuration Status Configuration Status Configuration

SCZP101

Comigured at (UTCY, - 10/3/09 7:16:05 PM
Preferred time server (CPC) BGZP201 (STP ID: ITSOPOK) j
Backup fime server (CPC) gc7zP101 (STP ID: TSOPOK) ||
Arbiter Not configured A

1 Only allow the server(s) specified above to be in the CTN

[ Foree configuration

Current Time Server (CPC)
© Preferred time server (CPC)
> Backup time server (CPC)

Coordinated timing network ID [TSOPOK 20

ADP‘Y' | Deconfigure |
Refresh Cancel || Help

Figure 15-5 Network Configuration tab (SCZP201)

This tab shows the server roles with the STP-only CTN and indicates which server is the
Current Time Server. The CTN ID is also displayed. The same information is shown on all
servers in the STP-only CTN.

The Preferred Time Server, Backup Time Server, Arbiter, Current Time Server, and CTN ID
fields can all be modified from this tab. However, the modifications are accepted only if they

are performed on the server that is going to become the CTS after the network reconfiguration
is complete.

Modifications performed from the Network Configuration tab are global and, as such, are
propagated throughout the entire STP-only CTN.

The CTN ID can be changed to either:

» Specify a different STP ID for the STP-only CTN.

» Define an ETR Network ID that will migrate the STP-only CTN to a Mixed CTN.

The Deconfigure button removes all definitions in the STP-only CTN, causing all servers to
become unsynchronized.
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ETR Configuration tab
Figure 15-6 shows the ETR Configuration tab for the SCZP201 server.

(@o System (Sysplex) Time

SCZP201

SCZP101

Timing Network

ETR STP ETS
Network Configuration Configuration Configuration Configuration

ETR network ID | {in decimal)

Port 0 State Port 1 State
Enabled C Enabled
@ Disabled @ Disabled
OOff G off

Attention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled".

Apply Reset ETR | Reset Link Error Threshold

Refresh Cancel || Help

Figure 15-6 ETR Configuration tab (SCZP201)

As the SCZP201 only is in an STP-only CTN, there is no connectivity to the ETR network, so
the ETR Network ID is not defined, and the server ETR ports are disabled.

Important: The STP facility does not allow the ETR Network ID to be specified on the ETR
Configuration tab of the Current Time Server. Definition of an ETR Network ID to migrate
the STP-only CTN to a Mixed CTN can only be done nondisruptively from the Network
Configuration tab where it is managed as a global change.

ETR Status tab
Figure 15-7 shows the ETR Status tab for the SCZP201 server.

@@ System (Sysplex) Time

SCZP201

Timing Network STP

ETR STP ETS
Metwork Configuration Configuration Configuration Status Configuration

SCZP101

— ETR Status Word

Anaéﬁment control register: 08C4

Stepping mode: Local

EAF stepping port number: 0

Port 0 state: Semi-operational
Port 1 state: Semi-operational

— ETR Data Word 1 - Port 0
ETR network ID (in decimal). 31
ETR ID (in decimal}): 0
ETR port number (in decimal): 0

— ETR Data Word 1 - Port 1
ETR network ID (in decimal): 31
ETR ID (in decimal): 1
ETR port number {in decimal); 0

— ETR Card Status
Port 0 status: Light detected
Port 1 status: Light detected

Hefreshl Cancel | Help

Figure 15-7 ETR Status tab (SCZP201)
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Even though the SCZP201 server has disabled connectivity to the ETR network and has
removed the ETR Network ID from the CTN ID, the ETR Status tab retains details of the
connected Sysplex Timers until the ETR network is physically disconnected.

STP Configuration tab
Figure 15-8 shows the STP Configuration tab for the SCZP201 server.

(@@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR ETR 5TP STP

5 ETS
Network Configuration Configuration Status Configuration Status Configuration

Coordinated timing netwark ID [TsoPcK I

Apply | Save STP Debug Data |

Refresh Cancel | Help

Figure 15-8 STP Configuration tab (SCZP201)

This shows that the SCZP201 server is in an STP-only CTN with a CTN ID of [ITSOPOK] - [ ],
where ITSOPOK is the STP ID. No ETR Network ID is defined, as connectivity to the ETR
network has been disabled.

STP Status tab
Figure 15-9 shows the STP Status tab for the SCZP201 server.

(@@ System (Sysplex) Time

SCZP201

;:“txlogrk gsﬁ‘ﬁ;ﬂ:ation Elo—zfiguration E{g{us %Eﬁfiguration E.Io—ﬁfiguration
Timing state: Synchronized
Usable clock source: Yes
Timing mode: STP (Server Time Protocol)
Stratum level: 1
Maximum timing stratum level: 3
Maximum STP version: 4
— System Information
Local STP Remote Directly Attached System System | Stratum Active STP | Maximum STP
Link Identifier(s) Type-MF G-Plant-Sequence Name Level |Version Version
0111,0301 002094-IBM-02-00000002991E  SCZP101 2 4 4
— Local Uninitialized STP Links
Local STP  STP Link Reason Code Reason Code
Link Identifier Type Sent Received
0014 Coupling-peer Self-coupled server *;
0015 Coupling-peer Self-coupled server =
001E Coupling-peer Link failure :
001F Coupling-peer Offline
0034 Coupling-peer Self-coupled server
0035 Coupling-peer Self-coupled server
003E Coupling-peer Offline
003F Coupling-peer Offline v

Figure 15-9 STP Status tab (SCZP201)

This tab shows that the SCZP201 server is synchronized in the STP-only CTN as the
Stratum 1 server. There is a single Stratum 2 server, SCZP101, shown in the Remote Directly
Attached Systems. Connectivity from SCZP201 to SCZP101 is over the coupling links, as
identified by the STP link identifiers.
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ETS Configuration tab
Figure 15-10 shows the ETS Configuration for the SCZP201 server.

J%ﬁ System (Sysplex) Time

SCZP201

SCZP101

Network
Configuration

ETS

Timing s
Configuration

STP
Metwork Configuration

ETR
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, anETS
configuration is required. Changes made to the ETS configuration have an immediate effect on the time source for
the CTM.

Ci)Urse dial c;uf \Vf configured on Hardware Management Console
@Use NTP
CUse NTP with pulse per second (PPS)

rca (ETS)

— NTP Time Server Inio

Select| Configured .I‘;J.TP T-\.me Server

Stratum| Source Status

Q 9.12.6.48 2 128.138.140.44 Success
® 912.6.46 2 132.163.4101 Success
Guery
Refresh Cancel Help

Figure 15-10 ETS Configuration tab (SCZP201)

Two NTP time servers have been defined as time sources. These are the two Hardware
Management Consoles (HMCs) of the configuration. Both are Stratum 2 NTP servers
connected to an external Stratum 1 NTP server, and both have been successfully contacted.
Because SCZP201 is the Current Time Server for the STP-only CTN, the selected NTP
server is used as the time source for SCZP201.

15.2 Migration

The migration process for an STP-only CTN to a Mixed CTN involves defining the ETR
Network ID in the CTN ID. In this case, the CTN ID changes from [ITSOPOK] - [ ] to
[ITSOPOK] - [31] to match the ETR Network ID transmitted by the Sysplex Timers and
displayed in the ETR Status tab (Figure 15-7 on page 381).

Because this is a global change affecting the entire CTN, it needs to be done from the
Network Configuration tab on the Current Time Server. In the configuration being used, the
SCZP201 server is the CTS.

Table 15-1 shows the before and after configuration details.

Table 15-1 Server configuration - STP-only CTN to Mixed CTN migration

Server CTNID Server Timing Stratum
role mode level
STPID ETRID

Before SCzZP101 ITSOPOK BTS STP 2
migration

SCZP201 ITSOPOK PTS & CTS STP 1
After SCZP101 ITSOPOK 31 Not defined ETR 1
migration

SCZP201 ITSOPOK 31 Not defined ETR 1
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During the migration process, the STP facility steers the Coordinated Server Time (CST) to
the time of the ETR network, and this might take a while. See the Server Time Protocol
Planning Guide, SG24-7280, for more information about the implications of the ETRDELTA
setting.

After the times are aligned, the STP facility adds the ETR Network ID to the CTN ID on all
servers and enables the server ETR ports on both the Current Time Server and the Backup
Time Server, converting them to ETR timing mode. Both servers transition to Stratum 1. Other
servers in the CTN, if any, remain in STP timing mode as either Stratum 2 or Stratum 3,
depending on available connectivity.

Important: In a migration from an STP-only CTN to a Mixed CTN, only the Preferred Time
Server and the Backup Time Server (if defined) have their ETR ports enabled and
transition to ETR timing mode.

The Arbiter (if defined) and any other servers in the CTN remain in STP timing mode,
because their server ETR ports are not enabled as part of the migration process.

15.2.1 Defining the ETR Network ID on SCZP201

Note that because the CTS role is currently allocated to SCZP201, the migration must be
performed from this server.

Important: Check whether the ETR ports are enabled and if they are receiving valid
time data.

At the HMC workplace, perform the following steps:

1. Highlight the SCZP201 server and select System (Sysplex) Time.

2. Click the Network Configuration tab.

3. Enter the ETR Network ID in the Coordinated Timing Network ID field (Figure 15-11).

J%D System (Sysplex) Time

SCZP201

SCZP101

Timing Network

ETR ETR sSTP STP ETS
Network Configuration Configuration Status Configuration Status Configuration

— Current Network Ci ration

Configured at (UTC): 10/3/09 7:16:05 PM
Preferred time server (CPC) SCZP201 (STP ID: [TSOPOK) j
Backup time server (GPC) [5czp101 (STP ID: TSOPOK) | |
Arbiter Not configured -

1 Only allow the server(s) specified above to be inthe CTN
I Force configuration

Current Time Server (CPC)
@ Preferred time server (CPC}
O Backup time server (CPG)

Coordinated timing network ID |rI'SOPOK - [31]

[eev] | Deconigure
Refresh | Cancel | Help

Figure 15-11 Network Configuration tab (SCZP201)
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4. Click Apply. This displays the Migration to Mixed CTN Confirmation, message ACT37354
(Figure 15-12).

A Migration to Mixed CTN Confirmation

You requested to migrate from an STP-only CTN to a Mixed CTN.
This request affects all members of the STP-only CTN. The Current
Time Server (CPC) will no lenger provide the necessary time
information to all members of the STP-only CTN. Verify thatthe ETR
network ID portion of the CTN ID you entered is the same as the ETR
network ID of the Sysplex Timer that this server (CPC) is connected to.

Do you want to start the migration procedure?

] o

ACT37354

Figure 15-12 Message ACT37354 - Migration to Mixed CTN confirmation

5. Click Yes to confirm. This displays the Migration to Mixed CTN Confirmation, message
ACT39128 (Figure 15-13). This is a second confirmation window that provides an estimate
of how long the migration process will take.

9 Migration to Mixed CTN Confirmation

The ETR ports will be enabled and the Sysplex Timer will provide the
necessary time information to all members of the Mixed CTN. The
migration procedure from an STP-only CTN to a Mixed CTN will take:
37 second(s) to complete.

Do you want to continue with the migration procedure?

ACT39128

o] e

Figure 15-13 Message ACT39128 - Migration to Mixed CTN confirmation
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6. Confirm the migration by clicking Yes. This displays the Migration to Mixed CTN, message

ACT39136 (Figure 15-14).

o Migration to Mixed CTN

Migration from an STP-only CTN to a Mixed CTN is in progress. The
migration procedure runs in the background. Updates to the CTN are
not allowed until this procedure completes. Check Hardware

Messages or Console Events for the CPC for completion messages.

ACT39136

Figure 15-14 Message ACT39136 - Migration to Mixed CTN in progress

15.2.2 STP-only CTN to Mixed CTN migration in progress

386

During the migration process, the STP facility steers the Current Time Server to the time of
the ETR network, and this might take some time. While the migration is in progress, the
Current Time Server continues to provide the time information. Although certain functions are

disabled, the CTN still is an STP-only CTN.

The tabs discussed in this section are available on the System (Sysplex) time selection for
each server. Only the tabs for SCZP201 are shown.

Timing Network tab
Figure 15-15 shows the Timing Network tab for the SCZP201 server.

(@@ System (Sysplex) Time
SCZP201

ETR sTP sSTP ETS
Configuration

Configuration Status SCZP101

Timing Network ETR
Network Configuration

Configuration Status

etk or Time

Time: 5:30:21 PM
Date: 10/3/09

— Offsets

Leap second: 24
Total time (hours : minutes): -4 : 00
— Network
Timing network type: STP-only CTN

Coordinated timing network (CTN) ID: [TSOPOK -
CTN time source: Migration from an STP-only CTN to a Mixed CTN is in progress

| Adjustment Steering... | | |

Note: The migration procedure from an STP-only CTN to a Mixed CTN is in progress. Some task buttons
have been disabled because updates to the CTN are not allowed until this procedure completes.

Refresh | Cancel | Help|

Figure 15-15 Timing Network tab (SCZP201)
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The Adjust Time, Adjust Leap Seconds, and Adjust Time Zone buttons are no longer enabled.
Only the Adjustment Steering button is available. The Adjustment Steering Information
window (Figure 15-16) displays the amount of time (seconds) to steer and the estimated

finish time for the migration.

J%D Adjustment Steering Information
— Steering

Status: Steering in progress

Amount (seconds): -0.000007

Start time (UTC): 10/3/09 9:35:23 PM

Estimated finish time (UTC): 10/3/09 9:35:48 PM

CTN time source: Migration from an STP-only CTN

to a Mixed CTN is in progress

Help

Figure 15-16 Adjustment Steering Information

The amount of time to steer represents the difference between the time at the Sysplex Timer

and the Coordinated Server Time at the CTS.

Network Configuration tab
Figure 15-17 shows the Network Configuration tab for the SCZP201 server.

(@@ System (Sysplex) Time

Timing Network ETR STP

ETR STP
MNetwork Configuration Configuration Status Configuration Status

ETS

Configuration

— Current Network Configuration

Configured at (UTC): 10/3/09 9:27:42 PM

Preferred time server (CPC) ‘gczpaod (STP ID: TSOPOK) j

Backup time server (CPC) 'gc7p101 (STP ID: TSOPOK) ||

Arbiter Not configured =

1 Only allow the server(s) specified above to be in the CTN

[ Force configuration
Current Time Server (GPC)

@ Preferred time server (CPC)
O Backup time server (CPC)

Coordinated timing network ID [TSOPOK - l_

| | I[ Cancel Migration to Mixed CTN |

SCZP201

SCZP101

Note: The migration procedure from an STP-only CTN to a Mixed CTN is in progress. Some task buttons have been
disabled because updates to the CTN are not allowed until this procedure completes.

Refresh Cancel || Help

Figure 15-17 Network Configuration tab (SCZP201)

During the migration, only the Cancel Migration to Mixed CTN is enabled. The tab reflects an
STP-only CTN, because the switch to Mixed CTN only occurs at the end of the migration.
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ETR Configuration tab
Figure 15-18 shows the ETR Configuration tab for the SCZP201 server.

E@ System (Sysplex) Time

SCZP201
Timing Network ETR ETR STP STP ETS
Network Configuration Configuration Status Configuration Status Configuration e

ETR network ID [59| {in decimal)

Port 0 State Port 1 State
®Enabled ® Enabled
C Disabled O Disabled

Qoff Qo
Attention: A port can be operational only when a valid ETR netwark ID is entered and the port's manual state is
‘Enabled".
|[ ResetETR | Reset Link Error Threshold |

Note: The migration procedure from an STP-only CTN to a Mixed CTN is in progress. Some task buttons have been
disabled because updates to the CTN are not allowed until this procedure completes.

Refresh Cancel || Help

Figure 15-18 ETR Configuration tab (SCZP201)

This tab shows that the SCZP201 server is connected to an ETR network with an ETR
Network ID of 16. Both server ETR ports are enabled. A note indicates that a migration
procedure from an STP-only CTN to a Mixed CTN in currently in progress.

ETR Status tab
Figure 15-19 shows the ETR Status tab for the SCZP201 server.

% System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR STP STP ETS
Network Configuration Configuration Configuration Status Configuration

= Word

A&achment control register: 08C4

Stepping mode: Local

EAF stepping port number: 0

Port 0 state: Semi-operational
Port 1 state: Semi-operational

— ETR Data Word 1 - Port 0

ETR network ID (in decimal): 31
ETR ID (in decimal): 0
ETR port number (in decimal): 0

— ETR Data Word 1 - Port 1

ETR network ID (in decimal): 31
ETR ID (in decimal): 1

ETR port number (in decimal): 0

— ETR Card Status
Port 0 status: Light detected
Port 1 status: Light detected

Note: The migration procedure froman STP-only CTN to a Mixed CTN is in progress. Some task buttons have been
disabled because updates to the CTN are not allowed until this procedure completes.

Refreshl Cancel | Help

Figure 15-19 ETR Status tab (SCZP201)

This tab shows that the server ETR port states are operational and the ETR Attachment
facility is stepping to port 0. The ETR ID is 0 and the ETR Network ID is 31.
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As for the ETR Configuration tab, a note indicates that a migration procedure from an
STP-only CTN to a Mixed CTN is currently in progress.

STP Configuration tab

Figure 15-20 shows the STP Configuration tab for SCZP201. It shows that SCZP201 is still in
an STP-only CTN with a CTN ID of [ITSOPOK] - [ ].

J%@ System (Sysplex) Time

SCZP201

SCZP101

Timing Network ETR ETR S5TP STP

5 ETS
Network Configuration Configuration Status Configuration Status Configuration

Coordinated timing network ID [TSOPOK =

|| Save STP Debug Data |

Note: The migration procedure from an STP-only CTN to a Mixed CTN is in progress. Some task buttons have been
disabled because updates to the CTN are not allowed until this procedure completes.

Refresh Cancel | Help
Figure 15-20 STP Configuration tab (SCZP201)

When the STP facility completes steering of the Current Time Server so that it is aligned with
the time at the Sysplex Timer, the CTN switches from STP-only to Mixed, and the CTN ID
change from [ITSOPOK] - [] to [ITSOPOK] - [31] is propagated in a coordinated manner
across all servers. As this occurs, messages are displayed on the console and SYSLOG of
z/OS images in a sysplex configuration resident on these servers.

When the CTN ID change occurs, XCF notes that images in the sysplex are using different
time sources for synchronization, as evidenced by the different CTN IDs.
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In normal circumstances, this is an invalid condition, and z/OS images would be partitioned
out of the sysplex to maintain timing integrity for resource sharing and data sharing purposes.
To prevent this, XCF has been updated to recognize a global CTN ID change and tolerate the
CTN ID mismatch for a short period of time. XCF reports the status so that the user can see
each of the systems in the sysplex transition to the new CTN ID (Figure 15-21).

IEA2671 ETR PORT O IS NOW AVAILABLE. (1)
IEA2671 ETR PORT 1 IS NOW AVAILABLE.

IEA260I THE CPC IS NOW OPERATING IN ETR MODE.

IEAO31I STP ALERT RECEIVED. STP ALERT CODE = 25

IEAO31I STP ALERT RECEIVED. STP ALERT CODE = OB

IXC4381 COORDINATED TIMING INFORMATION HAS BEEN UPDATED 514 (2)

FOR SYSTEM: SC74
PREVIOUS CTNID:  ITSOPOK
CURRENT CTNID:  ITSOPOK -31

IXC439E ALL SYSTEMS IN SYSPLEX PLEX75 ARE NOT SYNCHRONIZED 517 (3)

TO THE SAME TIME REFERENCE.
SYSTEM: SC75 IS USING CTNID: ITSOPOK
SYSTEM: SC74 IS USING CTNID: ITSOPOK -31

IEA2671 ETR PORT O IS NOW AVAILABLE.

IEA2671 ETR PORT 1 IS NOW AVAILABLE.

IEA260I THE CPC IS NOW OPERATING IN ETR MODE. (4)
IEA2731 TOD CLOCKS DYNAMICALLY ADVANCED TO MAINTAIN ETR SYNCHRONISM. (5)
IEAO31I STP ALERT RECEIVED. STP ALERT CODE = 25

IEAO31I STP ALERT RECEIVED. STP ALERT CODE = OB

IXC4381 COORDINATED TIMING INFORMATION HAS BEEN UPDATED 946

FOR SYSTEM: SC75
PREVIOUS CTNID:  ITSOPOK
CURRENT CTNID:  ITSOPOK -31

IXC4351 ALL SYSTEMS IN SYSPLEX PLEX75 ARE NOW SYNCHRONIZED 518 (6)

TO THE SAME TIME REFERENCE.
SYSTEM: SC75 IS USING CTNID: ITSOPOK -31
SYSTEM: SC74 IS USING CTNID: ITSOPOK -31

Figure 15-21 SYSLOG messages - S14 image on SCZP201, STP-only to Mixed CTN migration

The following information refers to Figure 15-21:

(1)

IEA2671 is issued by each z/OS image in the sysplex on a server in ETR timing mode as
the server ETR ports are enabled.

IXC438l is issued on each z/OS image in the sysplex as the CTN ID changes.

IXC439E is issued by XCF once per second, whereas z/OS images in the sysplex are
not synchronized to the same time reference, as evidenced by the different CTN
IDs shown.

IEA260 is issued by each z/OS image in the sysplex when conversion from STP timing
mode to ETR timing mode is complete.

IEA273l is issued when the server's TOD is aligned to the ETR.
IXC435l is issued by XCF after the CTN ID mismatch is resolved.
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15.3 End point

The topology diagram of our sample configuration has been updated to account for the
conversion of the STP-only CTN to a Mixed CTN (Figure 15-22).

ETR Network ID = 31

Sysplex Timer ! -

Console

SCZP101 (29)
CTN ID = ITSOPOK-31
Timing mode = ETR

"] sczP201 (z10)
. | CTNID = ITSOPOK-31
2l Timing mode = ETR

S1

Figure 15-22 STP Implementation environment - Mixed CTN

Both servers are now running in ETR timing mode, because connectivity to the ETR network
has been reinstated and server ETR ports enabled. As a result, the SCZP101 server has
transitioned to a Stratum 1.

Also, none of the servers have STP roles defined, because these are available only to an
STP-only CTN. The CTN ID on all servers has changed from [ITSOPOK] - [ ] to [ITSOPOK] -
[16] with the definition of the ETR Network ID.
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15.3.1 z/OS DISPLAY ETR command

Figure 15-23 shows the output from the DISPLAY ETR command entered on the S14 image,
on SCZP201.

RO *ALL,D ETR

SC74 RESPONSES === - mmm e mm e e e e e e e e e e
IEA2821 18.48.27 TIMING STATUS 528

SYNCHRONIZATION MODE = ETR

CPC PORT 0  <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=00 ETR PORT=00
ETR ID=00 ETR ID=01

THIS SERVER IS PART OF TIMING NETWORK ITSOPOK -31
SC75 RESPONSES === - mmmmmm e e e e e e e e e e e e e
IEA2821 18.48.27 TIMING STATUS 953
SYNCHRONIZATION MODE = ETR

CPC PORT 0  <== ACTIVE CPC PORT 1
OPERATIONAL OPERATIONAL
ENABLED ENABLED

ETR NET ID=31 ETR NET ID=31
ETR PORT=01 ETR PORT=01
ETR ID=01 ETR ID=00

THIS SERVER IS PART OF TIMING NETWORK ITSOPOK -31

Figure 15-23 DISPLAY ETR display - S14 on SCZP201, Mixed CTN in ETR timing mode

This display shows that both z/OS images SC74 and SC75 are now running in ETR timing
mode connected to an ETR network with an ETR Network ID of 31. They are also shown to
be part of a Mixed CTN through display of the CTN ID of [ITSOPOK] - [31].

15.3.2 z/OS DISPLAY XCF command

392

Figure 15-24 shows the output from the z/OS DISPLAY XCF command entered on the S14
image, on SCZP201.

D XCF,S,ALL
IXC335I 18.49.36 DISPLAY XCF 531
SYSPLEX PLEX75

SYSTEM  TYPE SERIAL LPAR STATUS TIME SYSTEM STATUS
SC75 2094 991E 1C 10/03/2009 18:49:33 ACTIVE TM=ETR
SC74 2097 DE50 2C 10/03/2009 18:49:35 ACTIVE TM=ETR

Figure 15-24 DISPLAY XCF display - S14 on SCZP201, Mixed CTN

Both z/OS images are now shown to be resident on servers that are in ETR timing mode.
Each of these z/OS images is resident on a separate server, as evidenced by the different
serial number.
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15.3.3 System (Sysplex) Time tabs

When the migration is finished, the System (Sysplex) Time task tabs reflect information
applicable to a Mixed CTN. Only the tabs for the SCZP201 server are shown.

Timing Network tab
Figure 15-25 shows the Timing Network tab for the SCZP201 server.

E@ System (Sysplex) Time

SCZP201

Timing Network ETR ETR STP sSTP ETS
Metwork Configuration Configuration Status Configuration Status Configuration

SCZP101

r Time

Time: 6:38:02 PM
Date: 10/3/09

Léé;ﬁ-sécond: 24
Total time (hours : minutes): -4: 00

— Network

Timing network type: Mixed CTN

Coordinated timing network (CTN) ID: [TSOPCK - 31

CTN time source: Sysplex Timer connection
Refresh || Cancel | Help

Figure 15-25 Timing Network tab (SCZP201)
The timing network type is Mixed CTN and the Coordinated Timing Network (CTN) ID is

[ITSOPOK] - [31]. The CTN time source is a Sysplex Timer connection. The Adjustment
buttons are no longer displayed.

Note: The leap second offset and local time of day settings are not propagated from the
STP setting. The values specified on the Sysplex Timer are used.
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Network Configuration tab

Figure 15-26 shows the Network Configuration tab for the SCZP201 server. When the
migration is complete, SCZP201 is in a Mixed CTN. Server roles are not configured. Only the
Apply button is enabled to allow a future conversion to STP-only CTN to proceed.

E@ System (Sysplex) Time

SCZP201
Timing Network ETR
Metwork Configuration

S5TP ETS
Configuration Co

Configuration nfiguration SCZP101

—. Current Nefwork

Configured at (UTC):

Preferred time server (CPC) Not configured j
Backup time server (CPC) ot configured j
Arbiter Not configured R

I Only allow the server(s) specified above to be inthe CTN
[ Force configuration

Current Time Server (CPC)

© Preferred time server (CPC)
C Backup time server (CPC)
Coordinated timing network 1D | : l_
Apply |
Refresh Cancel | Help

Figure 15-26 Network Configuration tab (SCZP201)

ETR Configuration tab
Figure 15-27 shows the ETR Configuration tab for the SCZP201 server.

J%g System (Sysplex) Time

Timing Network ETR
Network Configuration Configuration

SCZP201

SCZP101

S5TP ETS
Configuration Configuration

ETR network ID 31| (in decimal)

Port 0 State Port 1 Stat

@;‘nat_)\‘eci @Ejab\eci

O Disabled O Disabled

Oof OOif
Attention: A port can be operational only when a valid ETR network ID is entered and the port's manual state is
‘Enabled'.
Apply | Reset ETR | Reset Link Error Threshold

Refresh Cancel || Help

Figure 15-27 ETR Configuration tab (SCZP201)

This tab shows that the SCZP201 server is connected to an ETR network with an ETR
Network ID of 31. Both server ETR ports are enabled.
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ETR Status tab
Figure 15-28 shows the ETR Status tab for the SCZP201 server.

(@m System (Sysplex) Time

SCZP201

SCZP101

Timing Network STP

ETR S5TP ETS
Metwork Configuration Configuration Configuration Status Configuration

tus Word
ment control register: C8C7
Stepping mode: ETR stepping
EAF stepping port number: o
Port 0 state: Operational
Port 1 state: Operational

— ETR Data Word 1 - Port0

ETR network 1D (in decimal). 31
ETR ID {in decimal): 0
ETR port number (in decimal): o

— ETR Data Word 1:- Port 1

ETR network ID {in decimal). 31
ETR ID {in decimal): 1

ETR port number {in decimal): 0

. Ll-ght detected
Port 1 status: Light detected

Lo
Gancel | Help

Figure 15-28 ETR Status tab (SCZP201)

This tab shows that the server ETR port states are operational and the server is synchronized
to the ETR attached to server ETR port 0. This ETR has an ETR ID of 0 and is in an ETR
network with an ETR Network ID of 31.

STP Configuration tab
Figure 15-29 shows the STP Configuration tab for the SCZP201 server.

@m System (Sysplex) Time

SCZP201

SCZP101

Timing Network

ETR ST ETS
Network Configuration Configuration Configuration Configuration

Coordinated timing network ID [TSOPOK 1]

Apply Save STF Debug Data |

Refresh Cancel || Help
Figure 15-29 STP Configuration tab (SCZP201)

This shows that SCZP201 is in a Mixed CTN with a CTN ID of [ITSOPOK] - [31], where
ITSOPOK is the STP ID, and 31 is the ETR Network ID.
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STP Status tab
Figure 15-30 shows the STP Status tab for the SCZP201 server.

‘J% System (Sysplex) Time

SCZP201

Llemt;:logrk g:ﬁ‘g;z‘:ﬁtion [E:g:figuratiun E{:&us g‘o—:ﬁguration (E:zﬁfiguration
Timing state: Synchronized
Usable clock source: Yes
Timing mode: ETR (External Time Reference)
Stratum level: 1
Maximum timing stratum level: 3
Maximum STP version: 4
Local STP Remote Directly Attached System System | Stratum|Active STP Maximum STP
Link Identifier(s) Type-MF G-Plant-Sequence Name Level |Version Version
0111,0301 002024-IBM-02-00000002991E  SCZP101 1 4 4
Local STP | STP Link Reason Code Reason Code
Link Identifier| Type Sent Received
0014 Coupling-peer Self-coupled server [~
0015 Coupling-peer Self-coupled server =
001E Coupling-peer Link failure
001F Coupling-peer Cifline
0034 Coupling-peer Self-coupled server
0035 Coupling-peer Self-coupled server
003E Coupling-peer Offline
003F Coupling-peer Ciffline [»]
[Reiresh | cancel | Help|

Figure 15-30 STP Status tab (SCZP201)

This tab shows that the SCZP201 server is in a Mixed CTN and is time synchronized. It is
operating in ETR timing mode and is therefore a Stratum 1, because it has connectivity to the
ETR network.

SCZP201 has a single Remote Directly Attached System, SCZP101, which is also a
Stratum 1, and therefore is also in ETR timing mode. Connectivity of SCZP201 to SCZP101 is
through the coupling links identified in the Local STP Link Identifiers column.
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ETS Configuration tab
Figure 15-31 shows the ETS Configuration for the SCZP201 server.

(@m System (Sysplex) Time

SCZP201

SCZP101

Timing MNetwork

ETR ETR STP STP ETS
Network Configuration Configuration Status Configuration Status Configuration

— Note
This CPC cannot automatically become the Current Time Server for an STP-only CTN. An ETS configuration is not
required. Changes made to the ETS configuration are saved and are used only if this CPC is assigned the role of
Preferred or Backup Time Server for an STP-only CTN.

— Exie

O Use dial out if configured on Hardware Management Console
®Use NTP

O Use NTP with pulse per second (PPS)

— NTP Time Server |

Select Configured NTP Time Server Stratum| Source Status

(@) 9.12.6.48 2 132.163.4101 Success
® 912.6.46 2 132.163.4101 Success
uery
Refresh Gancel Help

Figure 15-31 ETS Configuration tab (SCZP201)

Two NTP time servers have been defined as time sources, in case SCZP201 ever becomes
the Current Time Server for an STP-only CTN. These are the two HMCs of the configuration.
Both are Stratum 2 NTP servers connected to an external Stratum 1 NTP server, and both
have been successfully contacted. However, SCZP201 now is not defined as a Preferred
Time Server or as a Backup Time Server to the CTN, so the ETS configuration is not used.
The time source of the CTN now is the ETR.
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POR of a server in an STP-only
CTN

This appendix documents IBM-recommended best practices for the power-on-reset (POR) of
a server in an STP-only CTN. Following these recommendations ensures that the impact for
systems running on the other servers is kept to a minimum and the optimum level STP
recovery capability is maintained.

When there are four or more servers, STP recovery functionality should not be impacted
because the STP role of the server being POR’ed can be reassigned, provided the required
connectivity exists via coupling or timing only links.

If the STP-only CTN consists of exactly three servers, STP recovery functionality will be
impacted by the temporary removal of one of the servers. In this case the recommended
STP-only configuration that has a PTS, BTS and Arbiter cannot be maintained. As the Arbiter
role must be removed, Arbiter-assisted recovery will not be available while one of the servers
is down.

In a two-server CTN there will be no BTS available to take over if the PTS/CTS fails. However,
in this case all systems will fail because the only remaining server has failed.

The steps for the POR of a server in an STP-only CTN make the following assumptions:

» The server has at least one CF LPAR. If this is not the case for your planned server
maintenance, the CF-related steps are not required.

» There was no change to the CF definition in the CFRM policy and the same links and
control units are to be used to access the CFs. This means the logical state of the paths
after the POR will be OFFLINE.

» The BTS role has been assigned in a two-server STP-only CTN. However, the actions for
the BTS remain valid when performed on the non-PTS server.

» The BTS and Arbiter roles have been assigned in a three-or-more server STP-only CTN.

» The STP configuration will be saved across the POR by selecting Only allow the
server(s) specified above to be in the CTN on the Network Configuration panel. This is
only allowed for one- or two-server CTNs but is incorporated in the POR procedures for
three-or-more server CTNs.
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Note: When the first server in an STP-only CTN is activated after a site shutdown, the
STP configuration is restored and the STP time is taken from the support element (SE).
This means it is critical to ensure that the SE time is correct before activating the first
server when all servers are being POR’ed.

The suggested steps for server POR actions for the followng procedures will be shown in the
following sections:

» Procedure 1: POR of the server in a single-server STP-only CTN

» Procedure 2: POR of a server in a two-server STP-only CTN

» Procedure 3: POR of a server in a three-or-more server STP-only CTN

» Procedure 4: POR of all servers in a two-server STP-only CTN

» Procedure 5: POR of all servers in a three-or-more server STP-only CTN

Restriction: New safeguards for STP role servers that prevent a disruptive action being
taken for PTS, BTS or Arbiter change how the “Only allow the server(s) specified above to
be in the CTN" button is used because it requires that a BTS is assigned in a two-server
CTN. This means that the BTS server has to be removed from the CTN when the BTS role
is removed to allow the “Only allow the server(s) specified above to be in the CTN” button
to be selected when the PTS is POR’ed.

Procedure 1: POR of the server in a single-server STP-only CTN

The following steps document the suggested procedure to POR the server in a single-server
STP-only CTN. The steps taken assume that the “Only allow the server(s) specified above to
be in the CTN” button on the Network Configuration panel is selected.

1. Shut down z/OS systems and deactivate all z/OS and CF LPARs.

2. Select the “Only allow the server(s) specified above to be in the CTN" button on the
Network Configuration panel should be selected.To cause the STP configuration to be
saved across the POR.

3. Ensure that the time on the SE is accurate.The SE time will be used to initialize the STP
time when the PTS server is activated.

4. Perform the POR.

5. Check the server status via the STP status pane to ensure that the server timing state is
synchronized.

6. Reactivate all z/OS and CF LPARs.
7. IPL the z/OS systems.

Procedure 2: POR of a server in a two-server STP-only CTN
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The following steps document the suggested procedure to POR a server in a two-server
STP-only CTN.

1. Quiesce all work on z/OS images that reside on the CPC being POR’ed. Remove z/OS
images from the sysplex using V XCF,sysname,OFFLINE. Ensure that all systems on the
server being POR’ed are not active in the sysplex.
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2. Ifthere is a CF LPAR on the server being POR’ed, move the CF structures to a CF on the
other server. This ensures that systems running on the other server are not impacted. The
CF structures are moved via the XCF MAINTMODE and REALLOCATE commands. The
following commands are used to move the CF structures from CFA:

a. SETXCF START,MAINTMODE,CFNAME=CFA
b. D XCF,REALLOCATE, TEST
c. SETXCF START,REALLOCATE
d. D XCF,CF,CFNAME=CFA and check for structures that did not move
¢ D XCF,REALLOCATE,REPORT
¢ SETXCF START,REBUILD,STRNAME=strname,LOC=0THER
3. Vary paths to the CFs on the server being POR’ed offline from all systems in the sysplex:
V PATH(CFA,xx,CFA,yy),OFFLINE,UNCOND

The paths used by the CF are part of the D XCF,CF,CFNAME=CFA output. Taking the
paths offline causes the z/OS systems to take the CHPIDs connected to the CFs logically
offline.

4. lIssue the SHUTDOWN command via the CF OPERMSG console and deactivate the CF
LPARs. Issuing the SHUTDOWN command ensures that all CF structures have been
moved so that the CF LPARs can be deactivated safely.

5. Ifthe PTS/CTS is being POR’ed, perform the following steps via the Network configuration
panel on the server that is the current BTS:

— Unselect the “Only allow the server(s) specified above to be in the CTN" button.
— Assign the PTS role to the server that is the current BTS.
— Remove the BTS role.

6. If the BTS is being POR’ed, perform the following steps via the Network configuration
panel on the server that is the PTS:

— Unselect the “Only allow the server(s) specified above to be in the CTN” button.
— Remove the BTS role.
7. Perform the POR.

8. Confirm that the STP link status for links from this server are initialized. Verify that there
are at least two initialized STP links between the two servers.

9. Use the Network configuration panel to revert back to the original assignments for
PTS/CTS and BTS and to select the “Only allow the server(s) specified above to be in the
CTN" button.

10.Reactivate all z/OS and CF LPARs.

11.Vary the paths to the CFs online from all systems in the sysplex. Because there were no
link configuration changes, the paths will be offline for the z/OS systems on the other
server that remained active.

12.Move the CF structures back to the CFs on the POR’ed server. This is done via the XCF
MAINTMODE and REALLOCATE commands:

— SETXCF STOPT,MAINTMODE,CFNAME=CF7A
— SETXCF START,REALLOCATE
— D XCF,REALLOCATE,REPORT

13.1PL the z/OS systems.
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Procedure 3: POR of a server in a three or more-server
STP-only CTN

The following steps document the suggested procedure to POR a server in a three or
more-server STP-only CTN.

1. Quiesce all work on z/OS images that reside on the CPC being POR’ed. Remove z/OS
images from the sysplex using V XCF,sysname,OFFLINE. Ensure that all systems on the
server being POR’ed are not active in the sysplex.

2. If there is a CF LPAR on the server being POR’ed, move the CF structures to a CF on
another server. This ensures that systems running on the other server are not impacted.
The CF structures are moved via the XCF MAINTMODE and REALLOCATE commands.
The following commands are used to move the CF structures from CFA:

a. SETXCF START,MAINTMODE,CFNAME=CFA
b. D XCF,REALLOCATE,TEST
c. SETXCF START,REALLOCATE
d. D XCFCF,CFNAME=CFA and check for structures that did not move
e D XCFREALLOCATE,REPORT
e SETXCF START,REBUILD,STRNAME=strname,LOC=0THER
3. Vary paths to the CFs on the server being POR’ed offline from all systems in the sysplex:
V PATH(CFA ,xx,CFA,yy),OFFLINE,UNCOND

The paths used by the CF are part of the D XCF,CF,CFNAME=CFA output. Taking the
paths offline causes the z/OS systems to take the CHPIDs connected to the CFs logically
offline.

4. |Issue the SHUTDOWN command via the CF OPERMSG console and deactivate the CF
LPARs. Issuing the SHUTDOWN command ensures that all CF structures have been
moved so that the CF LPARs can be deactivated safely.

5. If the server has an STP special role assigned (PTS, BTS, or Arbiter) the role should be
either reassigned or removed.

6. Perform the POR.

7. Confirm that the STP link status for links from this server is initialized and the server has
the expected stratum level via the STP status panel. We suggest the following best
practices for STP connectivity:

There are at least two initialized STP links between the two servers.

— There should be at least two attached servers.

— If the server will become an STP special role server in step 8, ensure that the STP links
to the other two servers that will have STP special roles are initialized.

— If the server is a Stratum 2, ensure that it has at least two links to the server that will
become the BTS in step 8.

8. Use the Network configuration panel to revert back to the original assignments for
PTS/CTS and BTS.

9. Reactivate all z/OS and CF LPARs.

10.Vary the paths to the CFs online from all systems in the sysplex. Because there were no
link configuration changes, the paths will be offline for the z/OS systems on the other
server that remained active.
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11.Move the CF structures back to the CFs on the POR’ed server. This is done via the XCF
MAINTMODE and REALLOCATE commands:

— SETXCF STOPT,MAINTMODE,CFNAME=CF7A
— SETXCF START,REALLOCATE
— D XCF,REALLOCATE,REPORT

12.IPL the z/OS systems.

Procedure 4: POR of both servers in a two-server STP-only CTN

The following steps document the suggested procedure to POR both servers in a two-server
STP-only CTN.

1. Shut down z/OS systems and deactivate all z/OS and CF LPARs.

2. Unselect the “Only allow the server(s) specified above to be in the CTN" button via the
Network Configuration panel. This needs to be done so that the BTS role can be removed
and must be performed via the server that is the PTS/CTS.

3. Remove the BTS role because a server with a special role cannot be deactivated.

4. Deactivate the server that had the BTS role. This will allow the PTS/CTS to be POR’ed
because it will not have any initialized STP links.

5. Select Only allow the server(s) specified above to be in the CTN via the Network
Configuration panel. This causes the single-server STP configuration to be saved across
the POR.

6. Ensure that the time on the SE is accurate. The SE time will be used to initialize the STP
time when the PTS server is activated.

7. Perform the POR of the PTS server. This server must be activated first because it is
assigned as the PTS/CTS in the saved STP configuration.

8. Check the server status via the STP status panel to verify that the server timing state is
synchronized.

9. Unselect the “Only allow the server(s) specified above to be in the CTN" button via the
Network Configuration panel.This will allow the server that had the BTS role to join the
CTN.

10.Activate the server that had the BTS role. An Activate is required since the server was
Deactivated in Step 4.

11.Verify that there are at least two initialized STP links between the two servers.

12.Assign the BTS role. The IBM recommendation is to always assign a BTS to avoid a single
point of failure.

13.Select Only allow the server(s) specified above to be in the CTN via the Network
Configuration panel.

14.Reactivate all z/OS and CF LPARs.
15.1PL the z/OS systems.
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Procedure 5: POR of all servers in a three or more-server

406

STP-only CTN

The following steps document the suggested procedure to POR all servers in a three or
more-server STP-only CTN. The steps taken use the “Only allow the server(s) specified
above to be in the CTN” button via the Network Configuration panel so that the STP
configuration is saved when the last server is POR’ed.

1.
2.
3.

Shut down z/OS systems and deactivate all z/OS and CF LPARs.
Remove the BTS and Arbiter roles via the Network Configuration panel.

Deactivate all servers except the PTS. This will allow the “Only allow the server(s)
specified above to be in the CTN" button on the Network Configuration panel to be
selected.

Select Only allow the server(s) specified above to be in the CTN on the Network
Configuration panel .This causes the single-server STP configuration to be saved across
the POR.

Ensure that the time on the SE is accurate. The SE time will be used to initialize the STP
time when the PTS server is activated.

Perform the POR of the PTS server. This server must be activated first because it is
assigned as the PTS/CTS in the saved STP configuration.

Check the server status via the STP status panel to verify that the server timing state is
synchronized.

Unselect the “Only allow the server(s) specified above to be in the CTN” button on the
Network Configuration panel. This will allow the other servers to join the CTN.

Activate the other servers. An Activate is required because the servers were Deactivated
in Step 2.

10.Confirm that the STP link status for each server is initialized and the server has the

expected stratum level via the STP status panel. IBM recommends the following best
practices for STP connectivity:

There are at least two initialized STP links between the two servers.

There should be at least two attached servers.

If the server will become an STP special role server in Step 11, ensure that the STP
links to the other two servers that will have STP special roles are initialized.

If the server is a Stratum 2, ensure that it has at least two links to the server that will
become the BTS in Step 10.

11.Assign the BTS role and Arbiter roles. The IBM recommendation is to always assign a

BTS to avoid a single point of failure and to assign an Arbiter for STP recovery.

12.Reactivate all z/OS and CF LPARs.
13.1PL the z/OS systems.
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How to draw a CTN topology

As part of the planning process, it is important that a graphic depiction of the Coordinated
Timing Network (CTN) topology be drawn up and made available to systems programmers
and operations staff who are responsible for Parallel Sysplex time-related tasks.

Having an understanding and image of the CTN topology at the channel path identifier
(CHPID) level is useful not only for informational purposes, but also for recovery and last path
validation, for example.

This appendix provides general instructions about how to compile the information necessary
to draw up a basic diagram for a given CTN topology. We assume that the diagram will be
updated periodically because the CTN configuration (what Central Processor Complexes
(CPCs) participate in the CTN) and link information (coupling links or timing links) change
over time.
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Introduction

408

The process to draw a CTN topology comprises the following steps:
1. ldentifying the CPCs that will participate in the CTN.

2. Compiling the CHPID and physical channel identifier (PCHID) information from Hardware
Configuration Definition (HCD).

3. Sketching the CTN topology diagram.

The logical flow of this process is described in detail in Figure B-1.

Identify CECs
Identify active IODF and enter HCD

FOR each processor

. .FOR each channel subsystem
. . .FOR each CHPID of interest

...... Gather PCHID and connectivity information
. . .ENDFOR

. .ENDFOR

ENDFOR

Sketch CTN diagram

Figure B-1 Basic logic flow to draw a CTN topology diagram

Figure B-2 on page 409 shows a completed topology diagram for a sample CTN
configuration. This diagram is referenced in the following sections to describe the steps
involved in compiling the information necessary to arrive at the final diagram shown.
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219 (AB) CFP (A4) 300

Figure B-2 Sample completed CTN topology diagram

Step 1: Identifying CPCs participating in CTN
As part of the planning process, it is necessary to determine all the CPCs that will participate
in the CTN configuration. As shown in Table B-1, there are three CPCs in the sample CTN
configuration.

Table B-1 CPC Information for Sample CTN

CEC Model type
SCZP201 z10 EC
SCZP301 z196
SCZP401 ZzEC12

Step 2: Identifying an active IODF

Once the participating CPCs have been identified, the next step is to gather the CHPID and
PCHID from the HCD. However, the input provided to HCD is an Input/Output Definition File
(IODF), and the correct IODF file must be identified prior to entering HCD.

Note: A production IODF defines one or more valid 1/0O configurations, which can be
activated dynamically or selected during IPL. Although you can build multiple production

IODFs, only the one that is selected during IPL or activated during dynamic configuration is
the active production IODF.
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z/0OS commands

z/0OS provides several commands to assist in identifying the IODF that is in effect. Use the
DISPLAY I0S,CONFIG command to display 10S-related configuration information.

As shown in Figure B-3, the second line indicates that IODF file SYS6.I0DFO06 is active on this
system. If it is necessary to identify the volume upon which the IODF exists, issue DISPLAY
IPLINFO.

I0S5061 15.35.17 I/0 CONFIG DATA 762

ACTIVE IODF DATA SET = SYS6.IODF06

CONFIGURATION ID = LO6RMVS1 EDT ID = 01

TOKEN: PROCESSOR DATE TIME DESCRIPTION
SOURCE: SCZP401 12-09-05 17:56:49 SYS6 I0DFO6

ACTIVE CSS: O SUBCHANNEL SETS CONFIGURED: 0, 1, 2
CHANNEL MEASUREMENT BLOCK FACILITY IS ACTIVE

Figure B-3 z/OS DISPLAY I0S,CONFIG command

As shown in Figure B-4, the next-to-last line indicates that the IODF resides on a device with
a unit address of C730. Run the following command:

DISPLAY U,,,C730,1

IEE2541 15.37.54 IPLINFO DISPLAY 765

SYSTEM IPLED AT 15.24.36 ON 09/16/2012

RELEASE z/0S 01.13.00 LICENSE = z/0S

USED LOADO1 IN SYSO.IPLPARM ON 0C730

ARCHLVL = 2 MTLSHARE = N

IEASYM LIST = XX

IEASYS LIST = (00) (OP)

IODF DEVICE: ORIGINAL(0C730) CURRENT(0C730)

IPL DEVICE: ORIGINAL(09602) CURRENT(09602) VOLUME(Z1DRE1)

Figure B-4 z/OS DISPLAY IPLINFO command

As shown in Figure B-5, and using the information from Figure B-3, it can be determined that
IODF file SYS6.I0DF06 resides on 3390 DASD with a volume serial of IODFPK.

IEE4571 15.40.03 UNIT STATUS 767
UNIT TYPE STATUS VOLSER VOLSTATE
C730 3390 A IODFPK PRIV/RSDNT

Figure B-5 z/OS DISPLAY U,,,C730,1 command

Note: Each CPC can possibly be defined to separate IODFs (for example, this is plausible
in a multisite CPC configuration). In that event, it may be necessary to repeat the z/OS
commands on each CPC to ensure that the correct IODF information is gathered.

To obtain CPC-related information, issue the DISPLAY M=CPU command on each CEC that
will participate in the CTN configuration.
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As shown in Figure B-6, note that the CPC ND informational line identifies the processor type
(2827), model (H43), and serial number (00000000B8D7).

IEE1741 15.42.10 DISPLAY M 769
PROCESSOR STATUS

ID CPU SERIAL

00 + 01B8D72827
01 + 01B8D72827
02 +A 01B8D72827
03 +A 01B8D72827
04 +I 01B8D72827
05 +I 01B8D72827
06 -

07 -

CPC ND = 002827.H43.IBM.02.00000000B8D7

CPC SI = 2827.719.1BM.02.000000000000B8D7
Model: H43

CPC ID = 00

CPC NAME = SCZP401

LP NAME = A0l LP ID = 1

CSS ID 0

MIF ID 1

Figure B-6 z/0OS DISPLAY M=CPU command
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Step 3: HCD - Specifying IODF file

In the sample CTN configuration (Table B-1 on page 409), three CPCs are defined. This
section describes the sequence of HCD panels to navigate for a single CPC, SCZP301, and
for a single CHPID. To obtain the information for the other CPCs, repeat the steps once per
CPC (and per IODF, if there is more than one IODF that must be explored).

1. With the IODF file information known, enter HCD, which displays the panel shown in
Figure B-7.

z/0S V1.13 HCD
Command ===>

Hardware Configuration
Select one of the following.

Edit profile options and policies

Define, modify, or view configuration data
Activate or process configuration data

Print or compare configuration data

Create or view graphical configuration report
Migrate configuration data

Maintain I/0 definition files

Query supported hardware and installed UIMs
Getting started with this dialog

What's new in this release

OO NOOT B WN = O

For options 1 to 5, specify the name of the IODF to be used.

I/0 definition file . . . 'SYS6.IODF06' +

Figure B-7 HCD: main screen

2. Specify the IODF file name in the 1/O definition file field (as shown in Figure B-3 on
page 410, this is SYS6.I0DF06).
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3. Select option 1 to define, view, or modify configuration data and press Enter to display

another selection panel (Figure B-8).

z/0S V1.13 HCD

3_ 1. Operating system configurations
consoles
system-defined generics
EDTs
esoterics
user-modified generics
2. Switches
ports
switch configurations
port matrix
3. Processors
channel subsystems
partitions
channel paths
4. Control units
5. 1/0 devices
6. Discovered new and changed control units and

Select type of objects to define, modify, or view data.

I/0 devices

Figure B-8 HCD - Define, modify, or view configuration data
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Step 4: Selecting a processor

To do this task, take these steps:

1. As shown in Figure B-8, select 3 for Processors and press Enter to display the Processor

List screen (Figure B-9).

Command ===>

Goto Filter Backup Query Help

Processor List Row 1 of 6 More: >

Scroll ===> PAGE

/ Proc. ID Type + Model +
_ ISGSYN 2064 1C7
_ ISGS11 2064 1C7
_ SCZP101 2094 S18
_ SCZP201 2097 E26
/ SCZp301 2817 M32

_ SCZP401 2827 H43

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

Mode+ Serial-# + Description

LPAR
LPAR
LPAR
LPAR
LPAR
LPAR

02991E2094 Danu
01DE502097 Eclipse
0B3BD52817 Gryphon
00B8D72827 Helix

kkhkhkkkhhkhkhkkhkhkhkhhkhkhkkhhkhkhkkhkhkkhkkkkk Bottom Of data kkhkkkhkhkkhkhkkhhkhkhkkhhkhkhkkhhkkhkkhkhkkhkhkk*x

Figure B-9 HCD - Processor List view

2. As shown in Figure B-9 on page 414, type a slash (/) next to the SCZP301 processor and
press Enter to display a panel that allows actions to be performed against a processor’s

configuration data.
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Note: As shown in Figure B-10, HCD provides shortcut action codes (for example, a, r,
¢, and i) for experienced users. For the purposes of this appendix, the long way of
selecting actions by number is used throughout this example.

Goto Filter

Command ===>

Select one or

/ Proc. ID Ty

_ ISGSYN
~ IS6S11
~sCzp101
~sCzP201
/ SCzP301

_ SCzZP401

20
20
20
20
28
28

*kkkkkhkkkkhkkkkx

Backup Query Help
-------------- Actions on selected processors ---------------

Select by number or action code and press Enter.

9 1. Add like . . . . . . . . . ... .. (a)
2. Repeat (Copy) processor configurations (r)
3. Change . . . . . . . v . .o e (c)
4. *Prime serial number . . . . . . . .. (i)
5. Delete . . . . v v v v v v e e (d)
6. View processor definition . . . . . . (v)
7. View related CTC connections . . . . . (k)
8. Work with partitions . . . . . . (SMP) (p)

9. MWork with attached channel paths (SMP) (s)
10. Work with attached devices . . . (SMP) (u)
11. Copy to channel subsystem . . . (SMP) (y)
12. Work with channel subsystems . . (XMP) (p,s)

* = requires TSA I/0 Operations

Figure B-10 HCD - Actions on selected processors
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Step 5: Selecting a channel subsystem

416

To do this task, take these steps:
1. As shown in Figure B-10 on page 415, select 9 to work with the currently attached channel

paths and press Enter. A list of channel subsystems displays.

2. As shown in Figure B-11, type a slash (/) next to CSS 0 and press Enter to display a

screen that allows actions to be performed against the selected channel subsystem.

Goto Backup Query Help

Channel Subsystem List Row 1 of 4 More: >
Command ===> Scroll ===> PAGE

Select one or more channel subsystems, then press Enter. To add, use F1l.
Processor ID . . . : SCZP301 Gryphon

CSS Devices in SSO Devices in SS1 Devices in SS2
/ ID Maximum + Actual Maximum + Actual Maximum + Actual
/ 0 65280 8253 65535 13031 65535 0

1 65280 8573 65535 13031 65535 0

2 65280 7950 65535 11559 65535 0

3 65280 7907 65535 13031 65535 0

KRAXKARKRAXKRA kK kkhkhhkkhxkkhikkhxk%%x Bottom Of data kkkkhkkkhkkkhkhkkhkhkkhkhkkhkhkkhkhkkhkhkxkkhkkkx

Figure B-11  HCD - Channel Subsystem List

Note: This step may need to be repeated once for each channel subsystem (CSS)
in the list (Figure B-11 on page 416) to ensure that all CHPID/PCHID has been
gathered properly.
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Goto Backup Query Help
------------- +--=--=---- Actions on selected channel subsystems -----------+
Command ===>
Select by number or action code and press Enter.
Select one or
7 1. Add like . . . . ..o oo oo (a)
Processor ID 2. Repeat (Copy) channel subsystem . . . (r)
3. Copy to processor . . . . . . . . .. (y)
CSS Devices 4. Change . . . . v v v v v v v e e (c)
/ ID Maximum 5. Delete . . . . . . v . . ... (d)
/ 0 65280 6. Work with partitions . . . . . . . .. (p)
_ 1 65280 7. Work with attached channel paths . . . (s)
_ 2 65280 8. Work with attached devices . . . . . . (u)
3 65280
khkhkkkkhkkkhkhkikk*)
T T T L L e T +

Figure B-12 HCD - Actions on selected Channel Subsystem (CSS)

Step 6: Displaying the master list of CHPIDs

To display the master list of CHPIDs (Figure B-12 on page 417), select 7 to work with the
channel paths attached in CSS 0 and press Enter. A list of channel path IDs (CHPIDs)
displays (Figure B-13).

Goto Filter Backup Query Help

Channel Path List Filter Mode. More: >
Command ===> Scroll ===> PAGE

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

Processor ID . . . . : SCZP301 Gryphon
Configuration mode . : LPAR
Channel Subsystem ID : 0

PCHID Dyn Entry +
/ CHPID AID/P Type+ Mode+ Sw+ Sw Port Con Mng Description
/ A2 210 CFP  SHR Y No ISC-3 TESTPLEX to P201

No ISC-3 TESTPLEX to P201

No 12x-3 TESTPLEX to P401

_ No 12x-3 TESTPLEX to P401

_ 8B 1C/2 CIB SHR No 12x (parked) to P201
90 08/1 CIB SHR No 12x-3 Trainer loop

kkhkkkhhkhkhkkhkhkhkhhkhkhkkhhkhkhkkhkhkhkhkkkkk Bottom Of data kkhkkkhkhkkhkhkkhhkhkhkkhhkhkhkkhhkkhkkhkhkkhkhkk*x

_ A3 198 CFP  SHR
_ 83 18/2 CIB  SHR
88 08/2 CIB SHR

< < < < =<

Figure B-13 HCD: Channel path ID (CHPID) List
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Note: It is possible to filter the CHPIDs that are displayed using the Filter menu, in the
action bar, or using the FILTER command in the command line.

In this list it you can gather the CHPIDs, together with their PCHIDs (or HCA ID and Port for
Infiniband) and Types. If you require more details, for example gather the LPARs that are in
the access list of CHPID A2, do the following:

1. As shown in Figure B-13, type a slash (/) next to CHPID A2 and press Enter to display a
panel that allows actions to be performed against the selected CHPID.

2. As shown in Figure B-14, select 7 to view the CHPID definition for CHPID A2 and press
Enter. The definition for CHPID A2 displays.

Goto Filter Backup Query Help
------------- +------------- Actions on selected channel paths -------------+

Command ===>

Select one or

* = requires GDDM

| |

| |

| |

| |

| 7. 1. Add like . . . . . . . . . .. ... (a) |

Processor ID | 2. Change . . . . . v v v v oo (c) |
Configuration | 3. Connect CF channel paths . . . . . . (f) |
Channel Subsy | 4. Aggregate channel paths . . . . . . (g9) |
| 5. Delete . . . v v v v v v v i o (d) |

PCHID | 6. Work with attached control units . . (s) |

/ CHPID AID/P | 7. View channel path definition . . . . (v) |
/ A2 210 | 8. View connected switches . . . . .. (w) |
A3 198 | 9. View related CTC connections . . . . (k) |
Frkkkkkrrir | 10. *View graphically . . . . ... .. (h) |
| 11. View unused resources . . . . . . . (u) |

| |

| |

| |

Figure B-14 HCD - Actions on selected CHPIDs, view CHPID A2 definition
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3. As shown in Figure B-15, further details are displayed for CHPID A2, to see LPARs in the
access list press Enter.

oo

~ S~

* |

Goto Filter

Backup Query Help

-------------------- View Channel Path Definition -----------—-—-----—+

Processor ID . . . . : SCZP301
Configuration mode . : LPAR
Channel Subsystem ID : 0

Channel path ID . . . . : A2 PCHID . ... .: 210
Channel path type . . . : CFP

Operation mode . . . . . : SHR

Managed . . . . . . .. : No I/0 Cluster
Description . . . . . . : ISC-3 TESTPLEX to P201

Dynamic entry switch ID
Entry switch ID
Entry port . . . . . .. :

.....

ENTER to continue.

Figure B-15 HCD - View CHPID definition of CHPID A2 to obtain details

4. The View Access List panel opens and displays the LPARs in the access list, as seen in

Figure B-16.
Goto Filter Backup Query Help
R L L PP View Access List ----------mmmmmmmmmmm - +
| Row 1 of 2 |
C | Command ===> Scroll ===> PAGE |
| |
S | The following partitions are in the access Tlist. |
| |
P | Channel Subsystem ID : 0
C | Channel path ID . A2 Channel path type . . : CFP |
C | Operation mode . . . : SHR
| |
| ENTER to continue. |
/| |
/ | €SS ID Partition Name Number Usage Description
] AOD D TESTPLEX CF7A |
*| o0 A05 5 TESTPLEX SC74 |
| kkkkhkhkhkhkhhhkkkkkkkhkhkhkhkhkkkkkk Bottom Of data kkkkkkhkhkhkhhhhkkkkkkhkhkikhkhkhkkkkk |
| |
L ittt +
Figure B-16 HCD - View LPARs in the access list
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Step 7: Viewing CF CHPID connectivity information

To do this task, use these steps:

1. As shown in Figure B-17, type a slash (/) next to any CHPID and press Enter to display a
panel that allows actions to be performed.

Goto Filter Backup Query Help

Channel Path List Filter Mode. More: >
Command ===> Scroll ===> PAGE

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

Processor ID . . . . : SCZP301 Gryphon
Configuration mode . : LPAR
Channel Subsystem ID : 0

PCHID Dyn Entry +
/ CHPID AID/P Type+ Mode+ Sw+ Sw Port Con Mng Description
/ A2 210 CFP  SHR Y No ISC-3 TESTPLEX to P201

No ISC-3 TESTPLEX to P201

No 12x-3 TESTPLEX to P401

_ No 12x-3 TESTPLEX to P401

_ 8B 1C/2 CIB SHR No 12x (parked) to P201
90 08/1 CIB SHR No 12x-3 Trainer loop

kkhkhkkkhhkhkhkkhkhkhkhhkhkhkkhhkhkhkkhkhkhkhkkkkkx Bottom Of data kkhkkkkhkkhkhkkhhkhkhkkhhkhkhkkhhhkhkkhkhkkhkhkk*x

_ A3 198 CFP  SHR
_ 83 18/2 CIB  SHR
88 08/2 CIB SHR

< < < < =<

Figure B-17 HCD - CHPID List screen

420 Server Time Protocol Implementation Guide



2. As shown in Figure B-18, select 3 to view a screen that displays a list of coupling facility

(CF) CHPID connections and press Enter. The CF connectivity list displays.

Goto Filter

Command ===>
Select one or

Processor ID
Configuration
Channel Subsy

PCHID

/ CHPID AID/P
/ A2 210
A3 198

*kkkkkhkkkkhkkkkx

Backup Query Help

Actions on selected channel paths

Select by number or action code and press Enter.

3

1. Add 1ike . . . . . . . . . . . . ..
2. Change . . . . . . . . . ... ...
3. Connect CF channel paths . . . . . .
4. Aggregate channel paths . . . . . .
5. Delete . . . . . . . ... ...
6. Work with attached control units . .
7. View channel path definition .

8. View connected switches . . . . . .
9. View related CTC connections . .
10. *View graphically . . . . . . . ..
11. View unused resources . . . . . . .

requires GDDM

Figure B-18 HCD - Actions on selected CHPIDs - Connect CF path option
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3. As shown in Figure B-19, it can be determined that CHPID A2 of CPC SCZP301 connects
to CHPID A7 of CPC SCZP201 (CSS 2).

The PCHID that corresponds to CHPID A7 of CPC SCZP201 can be gathered later
(Figure B-13 on page 417) when the configuration for SCZP201 is explored.

Goto Filter Backup Query Help

CF Channel Path Connectivity List Row 1 of 18
Command ===> Scroll ===> PAGE

Select one or more channel paths, then press Enter.

Source processor ID . . . . . : SCZP301  Gryphon
Source channel subsystem ID . : 0
Source partition name . . . . : *
-------- Source--------  ---------Destination---------  -CU- -#-

/ CHPID CF Type Mode Occ  Proc.CSSID CHPID CF Type Mode Type Dev
_ 83 Y CIB SHR N SCZP401.0 B2 Y CIB SHR CFp 7

_ 88 Y CIB SHR N SCZP401.0 B6 Y CIB SHR CFP 7
_ 8B N CIB SHR N SCZp201.0 9C Y CIB SHR CFP 7
_ 90 N CIB SHR N SCZP301.1 94 Y CIB SHR CFP 7
_ A2 Y CFP SHR N SCZP201.2 A7 Y CFP SHR CFP 7
_ A3 Y CFP SHR N SCZp201.2 AC Y CFP SHR CFP 7
_Co Y ICP SHR N SCZP301.0 C1 Y ICP SHR CFP 7
_C Y ICP SHR N SCZP301.0 CO Y ICP SHR CFP 7
_C2 Y ICP SHR N SCZP301.0 C3 Y ICP SHR CFP 7
_C3 Y ICP SHR N SCZP301.0 C2 Y ICP SHR CFP 7
_C4 N ICP SHR N SCZP301.0 C5 Y ICP SHR CFP 7
_C5 Y ICP SHR N SCZP301.0 C4 N ICP SHR CFP 7
_Cé N ICP SHR N SCZP301.0 C7 Y ICP SHR CFP 7
_ Q7 Y ICP SHR N SCZP301.0 C6 N ICP SHR CFP 7
_ (8 Y ICP SPAN N SCZP301.0 CA Y ICP SPAN CFP 7
_ @9 Y ICP SPAN N SCZP301.0 CB Y ICP SPAN CFP 7

CA Y ICP SPAN N SCZP301.0 C8 Y ICP SPAN CFP 7

CB Y ICP SPAN N SCZP301.0 (€9 Y ICP SPAN CFP 7

KKAXKAXRKAXKRhRKh Xk kkkhkkkhhkkhxk%%x Bottom Of data kkkkhkkkhkhkkkhkhkkhkhkkhkhkkhkhkkhkhkkhkhkxkkhkkkx

Figure B-19 HCD - View CF CHPID Connectivity List

4. Use the screen inFigure B-19 to identify CHPIDs of interest, by looking at which CPCs
they connect to (remember we are interested in the CPCs listed in Table B-1 on
page 409). Gather their connectivity information, their PCHID, and any other details you
may want, as described in “Step 6: Displaying the master list of CHPIDs” on page 417. In
our case we are interested in the CHPIDs 83, 88, 8B, A2 and A3. All the other CHPIDs are
either virtual paths (ICP) or are connected to SCZP301 itself.

5. When all CHPID information within this particular channel subsystem has been gathered
(in this example, SCZP301 CSS ID 0), return to “Step 5: Selecting a channel subsystem”
on page 416, to examine the next channel subsystem of interest and repeat all steps
through “Step 7: Viewing CF CHPID connectivity information” on page 420. For example,
one might next explore CSS ID 1.

6. After exploring all channel subsystems defined within this particular processor, return to
“Step 4: Selecting a processor” on page 414 and select another processor of interest. As
shown in Table B-1 on page 409, the next processor of interest might be SCZP401.
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Repeat all steps between this step and “Step 7: Viewing CF CHPID connectivity

information” on page 420 as before.

Upon completion of this compilation process, all information necessary to draw the CTN

diagram shown in Figure B-2 on page 409 should have been obtained, as shown in Table B-2.
If not, repeat “Step 4: Selecting a processor” on page 414 through Step 8, “Step 7: Viewing

CF CHPID connectivity information” on page 420, as necessary, or see the logic flow diagram
in Figure B-1 on page 408.

Table B-2 CHPID mapping

Source Destination

Proc.CSSID | PCHID | CHPID | Type | Proc.CSSID | PCHID | CHPID | Type
SCZP401.0 091 80 CiB SCZP201.0 091 90 CiB
SCZP401.0 091 91 CiB SCzP201.2 091 92 CiB
SCZP401.1 091 90 CiB SCZP201.0 091 91 CiB
SCZP401.0 0A/2 Al CiB SCZP301.3 18/2 81 CiB
SCZP401.0 0A/2 B2 CiB SCZP301.0 18/2 83 CiB
SCZP401.1 0A/2 B1 CiB SCZP301.2 18/2 82 CiB
SCZP401.0 19/1 84 CiB SCZP201.0 0B/ 98 CiB
SCZP401.0 191 95 CiB SCZP201.2 0B/1 9A CiB
SCZP401.1 191 94 CiB SCZP201.0 0B/1 99 CiB
SCZP401.0 1A/2 A5 CiB SCZP301.3 08/2 86 CiB
SCZP401.0 1A/2 B6 CiB SCZP301.0 08/2 88 CiB
SCZP401.1 1A/2 B5 ciB SCZP301.2 08/2 87 ciB
SCZP301.2 0AN 85 CiB SCZP201.0 09/2 93 CiB
SCZP301.2 0B/1 83 CiB SCZP201.0 0B/2 BA CiB
SCZP301.3 119 AA CFP SCZP201.0 110 A0 CFP
SCZP301.0 198 A3 CFP SCZP201.2 590 AC CFP
SCZP301.2 1C/ 86 CiB SCZP201.0 1B/2 BB CiB
SCZP301.0 1C/2 8B CiB SCzP201.0 1B/1 9C CiB
SCZP301.0 210 A2 CFP SCZP201.2 309 A7 CFP
SCZP301.3 219 AB CFP SCZP201.0 300 A4 CFP

Sketching the diagram

Use any graphics tool, such as Microsoft Visio, to draw the final CTN diagram using the

CHPID/PCHID connectivity information gathered. Figure B-2 on page 409 shows an example
of a final CTN diagram.
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ibm.com/services

Related publications 427


http://www.redbooks.ibm.com/
http://www.redbooks.ibm.com/
http://www.ibm.com/support/
http://www.ibm.com/support/
http://www.ibm.com/services/
http://www.ibm.com/services/

428  Server Time Protocol Implementation Guide



Index

A
activate 244
Activating an STP-only CTN 1
active IODF 409
ACTS 21
Adjust
Leap Second 156, 232
Time 151, 156, 218, 222, 240
time-zone offset 234, 238
Adjust Leap Second offset 232
Adjust Leap Seconds 156
Adjustment steering 156-157, 218-221, 224
alternate SE 244
Arbiter 72, 88, 260, 269
Assigning the CTN roles 79, 260
Automated Computer Time Service (ACTS) 36

B

Backup Time Server 18, 269, 277
Backup Time Server (BTS) 72, 88
Base steering 218

bounded CTN 95-96

BTS 4,257,260

C

Calibrated Cesium clock 21
Calibrated Rubidium clock 22
call-home server 5
Canadian Time Service (CTS) 36
Cancel Migration to Mixed CTN 161
CF 62
CF Request Time Ordering 142-143, 172, 175, 213
CFCC
Coupling Facility Control Code 144, 175
DISPLAY TIMEZONE 144
TIMEZ offset 144
TIMEZONE command 144
Channel Path Identifier (CHPID) 137
channel subsystem 416
CHPID 248
access list 248
CHPIDs 248, 417
Clock Adjustment
Daylight Saving Time 75, 185, 235
clock source 129
CLOCKxx 150-152, 228, 239-241, 264
ETRMODE 229
ETRZONE 150, 229
STPMODE 229
STPZONE 150, 229
CLOCKxx member 2, 264
command
SETETR 142,172

© Copyright IBM Corp. 2007, 2013. All rights reserved.

commands
DISPLAY ETR 61, 63, 76, 94
DISPLAY XCF,S,ALL 76
DISPLAY XCF,SYSPLEX,ALL 95
Configure NTP 7
console log 40
Coordinated Server Time 4, 85-86
Coordinated Server Time (CST) 5, 18, 259
Coordinated Timing Network (CTN) 129
Coupling Facilitiy (CF) 1
coupling facility 282
Coupling facility commands 143
Coupling link 61
coupling link connectivity 261
CPC 19, 89, 103, 139
Cross System Coupling Facility (XCF) 147
CST 140
CTNID 56-57, 80, 101, 145, 287
CTNroles 71, 80
CTN time source 92, 157, 197
CTS 18,81, 89
CTS candidate 139
current local time 129
Current Time Server 4,18, 72, 277
Customize Network Settings 12, 19, 28

D

Daylight saving date and time end 83
Daylight saving date and time start 83
Daylight saving offset 83

daylight saving time adjustment 75
Daylight Saving Time offset 185, 228
daylight saving time offset 129
deactivate 244

Deconfigure 130, 158, 162, 213

dial out as External Time Source 37
dial out schedule 38

Dial out to a telephone time service 5
dial-out function 80

Directly Attached Systems 111, 121, 279, 293, 307, 320,

325, 340, 352, 361, 373, 382
DISPLAY

TIMEZONE 144,175
DISPLAY CF 142
DISPLAY XCF,S,ALL 95
disruptive action

CTS - DEACTIVATE 244
disruptive tasks 244
Domain Name Services 12, 19, 28
drift 74
DST offset 146

E

EAF stepping port number 133-134

429



encryption 5
ESCON® 248
ETR 126-127, 134, 233
Data Word 133-134
Expanded Availability 266
LIC 263
port 140, 170
port number 133, 135
Port state 133
Reset Link Error Threshold 132
Status Word 133-134
ETR Attachment Facility 132-133
ETR Attachment Facility (EAF) ports 131
ETR Attachment Facility port
Port0 131
Port1 131
ETR card 27
ETR Card Status 133
ETR Configuration 69, 268-270, 278, 284, 286, 292,
298-299, 301, 306, 313, 315, 318, 326, 332, 339, 350,
359, 371, 381, 388-389, 394
ETR ID change 246
ETR links 74
ETR Network 269
ETR network 1, 128
ETR Network ID 56-57, 69-70, 76, 81, 133, 270, 272,
290, 298, 332, 350, 372, 383
ETR Network to Mixed CTN (ETR timing mode) 263
ETR port 69, 74, 283
ETR ports 65
ETR Status 58, 126-127, 268, 270-271, 277, 285, 292,
299, 306, 313, 319, 325, 331, 339, 350, 360, 372,
381-382, 388, 395
ETR Stepping Mode 135
ETR timing mode 55, 64, 131, 229, 265, 271, 275, 296,
301, 303, 315, 317-318, 345, 367, 390
ETRMODE YES 264
ETRZONE YES 264
ETS 4,80, 85
ETS Configuration 127, 268
ETS dial out capability 37
Expanded Availability configuration 126
External Time Source 1, 34, 150, 218, 222, 224
external time source 4, 138
External Time Source (ETS) 5

F
FICON® 248
Force configuration 87, 89, 104, 161, 204

G

Global Timing Network ID 72
GMT 83
GPS 12

H
Hardware Configuration Dialog (HCD) 266
Hardware Management Console 12, 34

430  Server Time Protocol Implementation Guide

HMC as an NTP server 14

HMC message
ACT20042 250, 255
ACT37301 303, 316, 327-328
ACT37308 132

ACT37315 115, 147, 180, 273-274, 288, 329

ACT37322 183
ACT37324 147
ACT37326 220, 223
ACT37328 186
ACT37330 237-238
ACT37332 208
ACT37333 211
ACT37336 202, 211
ACT37338 208
ACT37341 190, 261, 344, 365
ACT37348 189, 261
ACT37354 385
ACT37355 343, 364
ACT37359 327
ACT37360 288
ACT37361 273, 328
ACT37363 114,180
ACT37364 147
ACT37382 187
ACT37384 213
ACT37388 302
ACT39128 385
ACT39136 386
ACT39139 238
ACT39161 247
ACTB1TC1 228
ACTB1TI3 227
ACTZ01C7 246

|
ICB-4 154
IEA386] 171

IEN (Instituto Elettrotecnico Nazionale) 36

Initialize Time 130, 181, 188, 259
Initializing the time 79, 259

Input Output Configuration Data Set (IOCDS)
Installation Manual for Physical Planning (IMPP) 29

I0OCDS 111, 271, 326
IODF 410
ISC-3 Peer 154

L

last path 248

last timing link 243, 249

leap (bisect) year 151

Leap second 129, 259

Leap second offset 146, 228, 232
leap second offset 268

Leap Seconds 83

leap seconds 258

Light detected 134

Local STP Link Identifier(s) 248
Local time 229



Local time changes 125

Local Uninitialized STP link 137
Local-stepping mode 133

Loss of light 134

loss of timing synchronization 243

M

Maximum STP version 136
Maximum timing stratum level 136
MCL 213
message

ACT37301 66

ACT37309 133

ACT37315 62, 147

ACT37324 147

ACT37341 73,90, 92, 105

ACT37346 89

ACT37348 90, 104

ACT37355 72

ACT37357 91-92, 196

ACT37361 62, 145

ACT37382 85, 187

ACT37388 66

ACT39142 20, 29

ACT39145 22, 30-31, 34, 140

ACT39196 31

ACT39197 33

ACT39206 23

IEA282] 77

IEA282| (ETR) 67

IEA3861 77

IEA386I (STP) 67

IEE148] 249

IXC439E 73
Message Time Ordering Facility 142-143,172-173, 175
migration

ETR to STP timing mode 65

ETR to STP-only CTN 55

Mixed CTN to STP-only CTN 71
Migration from an existing ETR network 1
Mixed CTN 1, 4, 55-56, 59, 68, 71, 76, 123, 126, 146,
286
Mixed CTN (ETR timing mode) to ETR Network 263
Modem Configuration 36
MTOF 142-143, 172-173, 175

N
Network Configuration 110, 120, 127, 268-269, 277,
284, 287, 292, 298, 312, 324, 331, 338, 341-342, 349,
351, 359, 363-364, 370, 373, 380381, 383-384, 387,
394

Initialize Time 130, 181, 188, 259
NIST

WWYV (radio station) 21
NIST (National Institute of Standards and Technology)
36
NIST telephone modem service 21
NRC (National Research Council) 36
NTP

protocol version 11
Stratum 1 11
NTP access 4
NTP server 4-5, 80, 138, 213, 215
NTP server IP address 29
NTP server redundancy 6
NTP server with PPS 80
NTP server with pulse per second 4, 27
NTP source ID 157,197
NTP stratum level 157, 197
NUMBER OF USABLE TIMING LINKS 256

o)

operational safeguards 243
Outbound Connectivity Setting 35

P

Parallel Sysplex 143, 172, 243

PCHIDs 248

Physical Channel ID (PCHID) 137

Port state (0, 1) 133

power off 244

power-on reset 244

PPS 4

preferred NTP server 19

Preferred Time Server 269

Preferred Time Server (PTS) 72, 88, 139
Primary Time Server 18

PTB (Germany) telephone modem service 22
PTS 4,18, 81, 103, 257, 260

R
Reason Code 137
Link Failure 137
Offline 137
Redbooks Web site 427
Contact us xii
Repeat tab 227
Reset ETR 132
Reset Link Error Threshold 132
Restarting CTN after POR 257
reverse migration 101

S

Save STP Debug Data 136

saving STP configuration across PORs 99
Saving the CTN configuration 98
Scheduled Operation 39

scheduled operation 5

Scheduled Operations 228

Scheduled Time Adjustment 225

SELAN 5

serverrole 101, 112,170, 188-189, 200, 208, 272, 287,
301, 315, 326, 342, 363, 383

Service Element (SE) 5

SET
CLOCK 152, 241
DATE 151

Index 431



RESET 152
TIMEZONE 152, 241
Set
Date and Time 186, 259
date and time 82, 85
Daylight Saving Time 185
leap second 186
leap seconds 82
Standard Time 185
time zone 82-83, 186
SETETR 142,172
setup a Coordinated Timing Network (CTN) 1
SIMETRID 2
Simple Network Time Protocol (SNTP) 6
Simple Network Time Protocol client 18
single point of failure 126
single point of failure (SPOF) 255
Single server CTN 97
single server CTN 101
Source field 21, 30
STCK 150, 229
steering the CST 5, 18
stepping mode 133
STP capable 263, 266-267, 305
STP Configuration 69-70, 95, 110, 114, 116, 121, 127,
268, 270, 272-273, 278, 285, 287, 292, 299, 307, 314,
319, 325-326, 328, 332, 340, 351, 360, 372-373, 382,
389, 395
STP configured 110-111, 121, 275, 282, 286—287, 290,
293, 296, 300, 305, 331, 338, 358
STP connectivity 277
STP enabled 1, 263, 266-267, 275, 287, 290, 305
STP feature 263
STP feature FC1021 2
STP feature installation 263
STPID 69-70, 80, 112, 272, 287, 301, 315, 326, 342,
363, 383
STP ID xxxxx 159, 260
STP ID change 246
STP Link Identifiers 137, 279, 305, 340, 352, 361, 373,
382, 396
STP message 68, 248
STP Network ID 59, 81, 112, 147, 272, 287, 301, 315,
326, 342, 363, 383
STP Status 63, 127, 248, 268, 271, 278-279, 352, 373
Directly Attached Systems 111, 121, 279, 293, 307,
320, 325, 340, 352, 361, 373, 382
STP Link Identifiers 137, 279, 305, 340, 352, 361,
373, 382, 396
STP timing 93
STP timing mode 55, 64, 68, 94, 108—-109, 117-118,
147, 265, 277, 281, 301, 303-305, 307, 310-311,
314-316, 318, 321, 326, 329-330, 339, 345-346, 348,
356-357, 359, 367, 369, 375, 378, 384, 390
STP-capable servers 88
STP-configured server 126
STP-enabled server 62
STPMODE YES 264
STP-only CTN 1, 4,71,79,91,143,173
STP-only to Mixed CTN 263

432 Server Time Protocol Implementation Guide

STPZONE YES 264

Stratum O (STP) 258

Stratum 1 (STP) 67, 93, 96, 145

Stratum 2 (STP) 67, 93, 149

Stratum 3 (STP) 246, 255

Stratum Level 149

Stratum level 20, 112,136, 272,287, 301, 315, 326, 342,

363, 383

stratum level 157

Support Element 2, 85

Support Element Console Events 25

Synchronization Mode 141

SYS1.PARMLIB 2

SYSLOG 289

Syslog message 73

sysplex members 95

Sysplex Timer 2, 4, 58, 64, 126, 263, 266—268, 270,

274-276, 278279, 283, 287, 289, 297, 301, 303, 312,

350, 372, 376, 382, 387

System (Sysplex) Timer task
ETR Configuration 69, 269-270, 278, 284, 286, 292,
298-299, 301, 306, 313, 315, 318, 326, 332, 339, 350,
359, 371, 381, 388-389, 394
ETR Status 270-271, 277, 285, 292, 299, 306, 313,
319, 325, 331, 339, 350, 360, 372, 381-382, 388, 395
Network Configuration 110, 120, 259, 269, 277, 284,
287,292,298, 312, 324, 331, 338, 341-342, 349, 351,
359, 363-364, 370, 373, 380-381, 383—-384, 387, 394
STP Configuration 69-70, 95, 110, 114, 116, 121,
270,272-273, 278, 285, 287, 292, 299, 307, 314, 319,
325-326, 328, 332, 340, 351, 360, 372—-373, 382, 389,
395
STP Status 271, 278-279, 352, 373
Timing Network 109, 119, 268, 276, 283, 291, 297,
312, 324, 331, 338, 348, 358, 369, 379, 386, 393

T
Telephone Date Code (CTD) 36
time accuracy 33
TIME macro 229
Time of Day (TOD) 136
time source
Uninitialized 129
time steering 18
Time Zone 75, 144,175, 185, 230, 235
Offset 144, 152, 175, 228-231, 234, 241, 349, 370
time zone 76, 83, 129
Offset 74
time zone algorithm 75
time zone offset 146, 258
TIMEDELTA 10 264
timekeeping information 126
Timing mode 112, 136, 266, 272, 287, 301, 315, 326,
342, 363, 383
Timing Network 109, 119, 127, 268, 276, 283, 291, 297,
312, 324, 331, 338, 348, 358, 369, 379, 386, 393
Timing network 129
Timing Network ID 288
Timing state 136
timing state



Stopped 136
Synchronized 136
Unsynchronized 136

TM=ETR 142

TM=STP 142,172

TOD 259, 270

TOD clock 86

Two server bounded CTN 99

U

Uninitialized Reason Code 137
Usable clock source 136

usable timing links 256

USNO telephone modem service 22

UTC 129, 150, 152, 187, 218, 222, 224, 229, 234, 239

UTC time scale 82

X

XCF 289

y 4

z/OS command

CONFIG CHP(xx),OFF 249

DISPLAY ETR 140, 170, 208-209, 256, 267, 270,

275, 330

DISPLAY XCF 109, 118, 142, 172, 267, 283, 291,

297, 305, 378

z/OS commands 140
z/OS images 274
z/OS message

IEA260 390
IEA2671 316, 390
IEA2711 231
IEA2731 390
IEA2791 151, 240
IEA382] 255
IEA384] 142,172
IEA386] 207-209, 212
IEA3891 206, 211
IEA392] 232
IEE1361 151
IEE148] 249
IXC335I
TM=ETR 142
TM=STP 142,172
IXC4351 345, 367, 390
IXC438l 274, 289, 345, 367, 390
IXC439E 345, 367, 390

Index

433



434  Server Time Protocol Implementation Guide



£
@v g Server Time Protocol Implementation Guide










Server Time Protocol
Implementation Guide

Coordinated Timing
Network
configuration

Administration and
operations tasks

How to implement
Server Time Protocol
examples

Server Time Protocol (STP) is a server-wide facility that is implemented
in the Licensed Internal Code (LIC) of IBM zEnterprise EC12 (zEC12),
IBM zEnterprise 196 (z196), IBM zEnterprise 114 (z114), IBM System
z10, and IBM System z9. It provides improved time synchronization in
both a sysplex or non-sysplex configuration.

This IBM Redbooks publication will help you configure a Mixed or
STP-only Coordinated Timing Network. It is intended for technical
support personnel requiring information about:

» Installing and configuring a Coordinated Timing Network

» Using STP functions and operations

» Migrating to a Coordinated Timing Network from various timing
environments

Readers are expected to be familiar with IBM System z technology and
terminology. For planning, see our companion book, Server Time
Protocol Planning Guide, SG24-7280. For information about how to
recover your STP environment functionality, see Server Time Protocol
Recovery Guide, SG24-7380.

SG24-7281-03 ISBN 0738438111

W
@

Redhooks.

INTERNATIONAL
TECHNICAL
SUPPORT
ORGANIZATION

BUILDING TECHNICAL
INFORMATION BASED ON
PRACTICAL EXPERIENCE

IBM Redbooks are developed
by the IBM International
Technical Support
Organization. Experts from
IBM, Customers and Partners
from around the world create
timely technical information
based on realistic scenarios.
Specific recommendations
are provided to help you

implement IT solutions more
effectively in your
environment.

For more information:
ibm.com/redbooks



http://www.redbooks.ibm.com/ 
http://www.redbooks.ibm.com/ 
http://www.redbooks.ibm.com/ 

	Go to the current abstract on ibm.com/redbooks
	Front cover
	Contents
	Notices
	Trademarks

	Preface
	Authors
	Now you can become a published author, too!
	Comments welcome
	Stay connected to IBM Redbooks

	Summary of changes
	June 2013, Fourth Edition

	Part 1 Setting up the Coordinated Timing Network
	Chapter 1. Configuring an External Time Source
	1.1 External Time Source
	1.1.1 ETS configuration considerations
	1.1.2 Dialing out to a telephone time service

	1.2 Configuring an NTP server
	1.2.1 NTP authentication support
	1.2.2 Configuring an NTP server on the HMC
	1.2.3 Configuring HMC as an NTP server
	1.2.4 Removing an NTP server from the HMC
	1.2.5 Configuring an NTP server on the PTS/CTS or BTS

	1.3 Configuring an NTP server with pulse per second option
	1.4 Configuring dial out on the HMC
	1.4.1 HMC setup for ETS dial-out configuration
	1.4.2 Configuring to use dial out as External Time Source
	1.4.3 Configuring the ETS dial-out schedule

	1.5 Migrating an External Time Source
	1.5.1 Migration from no ETS configuration to either NTP, or NTP with PPS
	1.5.2 Migration from a dial-out configuration to either NTP, or NTP with PPS


	Chapter 2. Migrating from ETR to STP-only CTN
	2.1 Overview
	2.2 Configuring the CTN ID
	2.2.1 Setting the STP network ID
	2.2.2 Configuring other servers

	2.3 Changing the server timing mode
	2.4 Adding a new server in STP timing mode
	2.5 Migrating from Mixed CTN to an STP-only CTN
	2.5.1 Assigning CTN roles
	2.5.2 Time-zone offset adjustment


	Chapter 3. Configuring an STP-only CTN
	3.1 Overview
	3.2 Setting the CTN ID
	3.3 Initializing the time
	3.3.1 Setting the leap seconds
	3.3.2 Setting the time zone
	3.3.3 Setting the date and time

	3.4 Assigning the CTN roles
	3.4.1 Assigning the CTS and PTS
	3.4.2 Assigning the BTS and the Arbiter

	3.5 Adding a new server
	3.6 Saving the STP configuration across PORs
	3.6.1 Single-server CTN configuration
	3.6.2 Two-server CTN saving its STP configuration across PORs

	3.7 Case study: Configuring a single-server CTN

	Chapter 4. STP-only CTN: Adding a server in STP timing mode
	4.1 Starting point
	4.1.1 z/OS DISPLAY ETR command
	4.1.2 z/OS DISPLAY XCF command
	4.1.3 System (Sysplex) Time tabs

	4.2 Adding the server
	4.3 End point
	4.3.1 z/OS DISPLAY ETR command
	4.3.2 z/OS DISPLAY XCF command
	4.3.3 System (Sysplex) Time tabs


	Part 2 CTN operations
	Chapter 5. Operations in an ETR and Mixed CTN
	5.1 Minimum requirements
	5.2 Monitoring the Mixed CTN using the HMC
	5.2.1 Timing Network tab
	5.2.2 Network Configuration tab
	5.2.3 ETR Configuration tab
	5.2.4 ETR Status tab
	5.2.5 ETS configuration

	5.3 Monitoring the Mixed CTN using z/OS commands
	5.3.1 z/OS commands
	5.3.2 Coupling facility commands

	5.4 Configuring a Mixed CTN
	5.4.1 CTN ID initialization
	5.4.2 Time initialization

	5.5 CTN configuration changes
	5.5.1 Changing the CTN ID
	5.5.2 Changing a server to STP timing mode

	5.6 Time management
	5.7 Local time changes

	Chapter 6. Operations in an STP-only CTN
	6.1 Minimum requirements
	6.2 Monitoring an STP-only CTN using the HMC
	6.2.1 Timing Network tab
	6.2.2 Network Configuration tab
	6.2.3 ETR Configuration tab
	6.2.4 ETR Status tab
	6.2.5 STP Configuration tab
	6.2.6 STP Status tab
	6.2.7 ETS Configuration tab

	6.3 Monitoring an STP-only CTN using z/OS commands
	6.3.1 z/OS commands
	6.3.2 Coupling facility commands
	6.3.3 z/VM commands

	6.4 Configuring an STP-only CTN
	6.4.1 Support Element-to-NTP server connectivity
	6.4.2 CTN ID initialization
	6.4.3 Configuring an NTP server or an NTP server with PPS as the ETS
	6.4.4 Time initialization
	6.4.5 Completing time initialization
	6.4.6 Defining server roles

	6.5 CTN configuration changes
	6.5.1 Changing the CTN ID
	6.5.2 Changing the CTS
	6.5.3 CTS reassignment and ETS considerations
	6.5.4 Changing the server roles

	6.6 Time management
	6.6.1 Adding an ETS to an existing CTN
	6.6.2 Time adjustment
	6.6.3 Manual Time Adjustment through external time source
	6.6.4 Scheduled time adjustment through External Time Source
	6.6.5 STP offset adjustments

	6.7 Local time changes

	Chapter 7. Operational considerations
	7.1 Disruptive actions on the Current Time Server
	7.1.1 Example of a disruptive action on the CTS: DEACTIVATE
	7.1.2 Protection of the CTS: CTN ID change

	7.2 Disruptive actions on the BTS or Arbiter
	7.3 Last timing link validation
	7.4 Restarting a CTN after a site power outage or CTS power-on reset
	7.4.1 Initializing the time
	7.4.2 Assigning the CTN roles


	Part 3 Migration scenarios
	Chapter 8. ETR Network to Mixed CTN (ETR timing mode)
	8.1 Start point
	8.1.1 z/OS DISPLAY ETR command
	8.1.2 z/OS DISPLAY XCF command
	8.1.3 System (Sysplex) Time tabs

	8.2 Migration
	8.2.1 Defining STP ID on SCZP201
	8.2.2 Defining STP ID on SCZP101

	8.3 End point
	8.3.1 z/OS DISPLAY ETR command
	8.3.2 z/OS DISPLAY XCF command
	8.3.3 System (Sysplex) Time tabs


	Chapter 9. Mixed CTN (ETR timing mode) to ETR Network
	9.1 Start point
	9.1.1 z/OS DISPLAY ETR command
	9.1.2 z/OS DISPLAY XCF command
	9.1.3 System (Sysplex) Time tabs

	9.2 Migration
	9.2.1 Removing the STP ID on SCZP201
	9.2.2 Removing the STP ID on SCZP101

	9.3 End point
	9.3.1 z/OS DISPLAY ETR command
	9.3.2 z/OS DISPLAY XCF command
	9.3.3 System (Sysplex) Time tabs Sample numbered list


	Chapter 10. Mixed CTN: Changing one server from ETR timing mode to STP timing mode
	10.1 Start point
	10.1.1 z/OS DISPLAY ETR command
	10.1.2 z/OS DISPLAY XCF command
	10.1.3 System (Sysplex) Time tabs

	10.2 Migration
	10.3 End point
	10.3.1 z/OS DISPLAY ETR command
	10.3.2 z/OS DISPLAY XCF command
	10.3.3 System (Sysplex) Time tabs


	Chapter 11. Mixed CTN: Changing one server from STP timing mode to ETR timing mode
	11.1 Start point
	11.1.1 z/OS DISPLAY ETR command
	11.1.2 z/OS DISPLAY XCF command
	11.1.3 System (Sysplex) Time tabs

	11.2 Migration
	11.3 End point
	11.3.1 z/OS DISPLAY ETR command
	11.3.2 z/OS DISPLAY XCF command
	11.3.3 System (Sysplex) Time tabs


	Chapter 12. Mixed CTN: Adding a server in STP timing mode
	12.1 Start point
	12.1.1 z/OS DISPLAY ETR command
	12.1.2 z/OS DISPLAY XCF command
	12.1.3 System (Sysplex) Time tabs

	12.2 Migration
	12.2.1 Defining the ETR Network ID on H40
	12.2.2 Defining the STP ID on H40

	12.3 End point
	12.3.1 z/OS DISPLAY ETR command
	12.3.2 z/OS DISPLAY XCF command
	12.3.3 System (Sysplex) Time tabs


	Chapter 13. Mixed CTN (two servers) to STP-only CTN
	13.1 Start point
	13.1.1 z/OS DISPLAY ETR command
	13.1.2 z/OS DISPLAY XCF command
	13.1.3 System (Sysplex) Time tabs

	13.2 Migration
	13.3 End point
	13.3.1 z/OS DISPLAY ETR command
	13.3.2 z/OS DISPLAY XCF command
	13.3.3 System (Sysplex) Time tabs


	Chapter 14. Mixed CTN (three servers) to STP-only CTN
	14.1 Start point
	14.1.1 z/OS DISPLAY ETR command
	14.1.2 z/OS DISPLAY XCF command
	14.1.3 System (Sysplex) Time tabs

	14.2 Migration
	14.3 End point
	14.3.1 z/OS DISPLAY ETR command
	14.3.2 z/OS DISPLAY XCF command
	14.3.3 System (Sysplex) Time tabs


	Chapter 15. STP-only to Mixed CTN
	15.1 Start point
	15.1.1 z/OS DISPLAY ETR command
	15.1.2 z/OS DISPLAY XCF command
	15.1.3 System (Sysplex) Time tabs

	15.2 Migration
	15.2.1 Defining the ETR Network ID on SCZP201
	15.2.2 STP-only CTN to Mixed CTN migration in progress

	15.3 End point
	15.3.1 z/OS DISPLAY ETR command
	15.3.2 z/OS DISPLAY XCF command
	15.3.3 System (Sysplex) Time tabs


	Part 4 Appendixes
	Appendix A. POR of a server in an STP-only CTN
	Procedure 1: POR of the server in a single-server STP-only CTN
	Procedure 2: POR of a server in a two-server STP-only CTN
	Procedure 3: POR of a server in a three or more-server STP-only CTN
	Procedure 4: POR of both servers in a two-server STP-only CTN
	Procedure 5: POR of all servers in a three or more-server STP-only CTN

	Appendix B. How to draw a CTN topology
	Introduction
	Step 1: Identifying CPCs participating in CTN
	Step 2: Identifying an active IODF
	Step 3: HCD - Specifying IODF file
	Step 4: Selecting a processor
	Step 5: Selecting a channel subsystem
	Step 6: Displaying the master list of CHPIDs
	Step 7: Viewing CF CHPID connectivity information

	Sketching the diagram

	Related publications
	IBM Redbooks publications
	Other publications
	Online resources
	How to get Redbooks publications
	Help from IBM

	Index
	Back cover

