October 2011

IBM® Virtualization Engine TS7700 Series
Statistical Data Format White Paper
Version 2.0a

Tucson Tape Development
Tucson, Arizona

© Copyright IBM Corporation, 2011



October 2011

Target Audience

This document provides the definition of the TS7700 Virtualization Engine statistics records. The document is targeted for the
following:

e  System Administrators

e Product Field Engineers

o  Statistics Analysistool writers

Introduction

The IBM Total Storage 3494 Virtual Tape Server (VTS) revolutionized the way zSeries customers utilized their tape resources. To
help the customer monitor the performance of the VTS various statistics were devel oped. These statistics appeared in two forms,
hourly records sent to the hosts known as SMF94 records and periodic real-time statistics available viathe Library’ sweb
specialist or inan XML file for use by the Total Productivity Center (TPC).

For the next generation of VTS, the TS7700 Virtualization Engine, the statistics design has been revisited. The useful statistics
from the VTS have been retained and new statistics relevant for the TS7700 have been added. Also, both point-in-time (PIT) and
historical statistics are recorded. The point-in-time records present data from the most recent interval providing speedometer like
statistics. The historical statistics provide statistics where historical trends can be observed. These statistics are available to a host
viathe Bulk Volume Information Retrieval (BVIR) facility. Refer to the IBM® Virtualization Engine TS7700 Series Bulk
Volume Information Retrieval Function User's Guide for more information concerning the BVIR facility asit relates to the
TS7700 statistics.

It is assumed the reader of this document is familiar with the Virtual Tape Server and the TS7700. This document defines the
statistics records, both point-in-time and historical. Some of the records are fixed length, while others vary in length depending
upon the number of virtual devices, number of underlying physical libraries, number of clustersin agrid, and so forth. The Vnode
statistics are presented first, both point-in-time and historical, followed by the Hnode statistics, both point-in-time and historical.
Each Cluster in a Grid hasits own set of Vnode and Hnode PIT and historical statistics.

For each record type, the table that describes the fields includes a column for when the data is updated or sampled. If the
corresponding column entry is blank then the field is updated or sampled at the interval of the statistics type being reported (15
seconds for point in time and 15 minutes for historical).

Please note that the statistical records described within this white paper may contain records, fields or field expansions that are not
supported in the current release of the product. In general, those fields have been identified in the field descriptions, but you
should also validate the availability of the function with your IBM representative.
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Summary of Changes

V1.0

e |nitial release.

V11l

e Updated text to include that JB mediais now supported.

V1.5

o Updated with new statistics delivered in Release 1.5
e Variousclarifications

e Remove unpopulated fields and change to reserved.
0 Hnode Grid Historical Record
0 Hnode Grid Point-In-Time (PIT) Record
e Various clarifications including:

o “Awaiting Replication to Available Clusters’ field in Hnode HSM Historical Record
0 Maximum number of clustersin agridin now 4

V2.0
e Add updatesfor Release 2.0

0 Increase mediatype from 1 byte to 4 bytesin the Hnode Library Historical record
Add tape drive serial number and tape drive format

Add CPU usage percentage to Hnode HSM records (PIT and HIS)

Add throughput delaysto Vnode Virtual Device records (PIT and HIS)

O O 0o

Minor clarifications and corrections

V2.0a

e Add updatesfor Release 2.0 PGA1
0 Update for TS1140 drives and mediatypes
Remove 3590 Physical mediatypes

O o0 oo

Minor clarifications and corrections

© Copyright IBM Corporation, 2011

The Hnode Library Historical record, library-pooling media containers, are no longer index based.
Update the Hnode Library Historical Record, pooling media containers to reflect that they are now packed.

Page 4 of 55



October 2011

Overview

This document outlines the information which the TS7700 returns for the request of statistical information. The information is
divided into Point-in-Time (PIT) and Historical (HIS) data. The PIT information is intended to supply information about what the
system is doing the instant the request is made to the system. Thisinformation is not persistent on the system, and is updated on a
15 second interval. Thisinformation focuses on the individual components of the system and their current activity.

The HIS information is intended to help with capacity planning, and tracking system use over an extended period of time. The
information focuses more on the system as a whole, and the movement of data through the system. This information is kept on the
system for 90 days, and is collected on a 15-minute interval basis.

With the support for Cluster Paired configured systems, some of the HSM records account for the fact that the two clusters are
sharing the backend tape drive, library and media resources. For the PIT HSM records, there is an indicator as to which cluster is
in control of the physical drive. While both clusters have access to each drive, and hence create records for al of them, only one
cluster actively controls that drive at atime. Historical records for clustersin a pair configuration will report activity on a per
cluster basis (i.e. individualy).

Page 5 of 55
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Record Types and Sizes

This section provides a table indicating the record types, a description of the record type, the length of each record and the
number of records produced.

Data Type Description Record Length (in bytes) Number of Records
(hexadecimal)

x01 Vnode Virtual Device Pointin | 96 + (number-of-virtual- 1 per Vnode
Time Record devices-in-this-cluster x 32)

x02 Vnode Adapter Point in Time 384 1 per Vnode
Record

x20 Vnode Virtual Device 192 1 per Vnode
Historical Record

x21 Vnode Adapter Historical 384 1 per Vnode
Record

x10 Hnode HSM Point in Time 96 + (number-of-physical- 1 per Hnode
Record libraries-attached-to-this-

cluster x 1568)

x11 Hnode Grid Point in Time 96 + (number-of-clusters-in- 1 per Hnode
Record the-grid x 128)

x30 Hnode HSM Historical Record | 1183 1 per Hnode

X32 Hnode Library Historical 8511 1 per physical
Record library attached to a

Cluster
X33 Hnode Grid Historical Record 96 + (number-of-clusters-in- 1 per Hnode

the-grid x 256)

© Copyright IBM Corporation, 2011

Page 6 of 55



October 2011

Vnode Virtual Device Point In Time (PIT) Record

This Vnode Point-In-Time record has the following nested structure:

. Header

. General Information Container
. Virtual Device Container

o] Virtual Device O info
o] Virtual Device linfo
o]
o]
o] .
o] Virtual Device xxx info
Bytes | Name Description When Datais
Sampled/Updated
0-1 Length This 2 byte hexadecimal field contains the length of this record. The length
includes these 2 bytes.
2 Version This 1 byte hexadecimal field contains the version of the data presented in
this record. The current version is set to x03.
3 Data Type This 1 byte hexadecimal field indicates the type of data contained in this
record. For thisrecord the value is set to xO1 indicating thisis aVnode
Virtual Device Point-In-Time record.
4 Node ID This 1 byte hexadecimal field indicates the Vnode ID which thisinterval’s
data represents. Valid values are x00 — xOF.
5 Cluster ID This 1 byte hexadecimal field indicates the Cluster ID which thisVnodeisa
part of. Valid values are x00 — x07.
6-7 Interval This 2 byte hexadecimal field indicates the interval in seconds that this
Duration interval’s data was taken over.
8-11 | Time Stamp This 4 byte hexadecimal field indicates the end time of theinterval this data
was taken over. Thisvalue is the time in seconds since the Epoch (00:00:00
UTC, January 1, 1970)
12-15 | Machine Type | This4 byte EBCDIC field contains this node’ s machine type. Thefield is
left justified padded with EBCDIC blanks. Initially thisfield will be set to
“3957".
16-18 | Machine This 3 byte EBCDIC field contains this node’ s machine model. Thefield is
Model left justified padded with EBCDIC blanks. Initially this field will be set to
“V06".
19-26 | Machine Serial | This 8 character EBCDIC field contains the serial number of this node. This
Number field isleft justified and padded with EBCDIC blanks. The format is XX-
YYYYY where XX isthe plant of manufactureand the YYYYY isthe
sequence number of the node’' s machine. The dash character (-) isfixed.
27-34 | VE Code This 8 byte hexadecimal field contains the code level of the TS7700
Level Virtualization Engine (VE). The 8 bytes are actually four 2-byte fields.
Each 2-byte field represents a portion of the code level. The VE code level
is expressed as Version.Release.Modification.Fix in adecimal form. For
example the code level of 8.0.0.104 would be represented in the 8 bytes as:
x0008000000000068.
35-39 | Grid Library This5 character EBCDIC field contains the Library Sequence Number of
Sequence the Grid (Composite) library.
Number
Page 7 of 55
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Bytes | Name Description When Datais
Sampled/Updated
40-44 | Distributed This 5 character EBCIDIC field contains the Distributed Library Sequence
Library Number for this Distributed Library 1D
Sequence
Number
45-63 | Reserved All bytes set to x00

Vnode PIT General I nformation Container
Bytes 64-95

Thefields below provide infor mation concer ning the configuration of the Vnodewhose datais
being reported.

64 Node State This one byte hexadecimal field indicates the state of the VVnode at the end
of thisinterval. Possible values are:

Value Description
x00 Offline
x01 Online
x02 Going Offline
x03 Going Online
x04-XFE | Reserved
xFF Node is not working at all
65-66 | Configured This 2 byte hexadecimal field contains the maximum throughput for this Set to x0000 for first
Maximum Vnode. The valueis expressed in MB/Sec. (1 MB = 1024x1024 bytes). This | release.

Throughput field is set to x0000 if there is no restriction for the maximum throughput.
Thisisthe value at the end of theinterval.

67-68 | Installed This 2 byte hexadecimal field indicates the number of installed virtual
Virtual devicesin this Vnode. Thisfield can be used to determine how many
Devices Virtual Device containers will be attached to thisrecord. Thisisthe value at

the end of the interval.

69-72 | Throughput This 4 byte hexadecimal field indicates the throughput delay for this vnode.

Thisvalueis updated

delay Thisisthe time delay that was used to limit the throughput so it doesn’t every 15 seconds.
exceed the configured maximum throughput.
73-95 | Reserved All bytes set to x00

Virtual Device Container

Bytes 96 and up (Number of Installed Virtual Devices x 32 bytes/device). For example, if there
are 128 installed virtual devicesthere will be 128 sets of data with 32 bytes each which totals
4096 bytes. Thereisa maximum of 256 virtual devicesper Vnode.

Thisnext segment of the record contains one set of data for each virtual deviceinstalled in the
Vnode as defined in bytes 67-68 above. Each set of data contains 32 bytes. The following fields
definethe 32 bytes of data and are numbered starting with byte 0. The first virtual device's data
can be found in bytes 96-127, the second device' sdata can be found in bytes 128-159, and so
forth.

© Copyright IBM Corporation, 2011
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Bytes | Name Description When Datais
Sampled/Updated
0-9 Mounted This 10 byte EBCDIC field contains the volser of the logical volume, if any, | Updated whenever
Volume that is currently mounted in the virtual device or was most recently mounted | the logical volume
in the device. changesin the virtua
device.
For device mount states that indicate a mount in progress or is mounted
(x01, x02, x03, x06 — see byte 11) thisfield will contain the volser of the
volume that is in the process of being mounted.
For device mount states that indicate a device isn’t mounted or in the
process of being mounted (x00, x04, x05 — see byte 11) thisfield will
contain the volser of the last successfully mounted volume, if any, or will be
filled with EBCDIC blanks.
Thisfield isleft justified and padded with EBCDIC blanks.
Thisisthe value at the end of theinterval.
10 Cluster Access | This 1 byte hexadecimal field indicates the Cluster ID which issourcing or | Updated for each

Point

has most recently sourced the logical volume for a mount. In the case of the
most recently sourced Cluster, the current device mount state will indicate
“Device unloaded, failed or cancelled”. (see byte 11 below) Valid values for
thisfield are x00 — x07.

The subsystem has the ability to access alogical volume in any Cluster
from any Cluster. Where alogical volumeis sourced from is based on a set
of criteriaincluding volume consistency, access policies, and so forth.

Thisisthe value at the end of the interval.

virtual mount.

11

Device Mount
State

This 1 byte hexadecimal field indicates the mount state of the virtual device.
Valid values are asfollows:

Value | Description

x00 Device unloaded. This indicates the previous mount compl eted
successfully and the virtual deviceis now unloaded. Thisis
also reported when the virtual device has not mounted any
volume yet and isn't in the process of performing a mount.

x01 Mount request being processed (DE owed, PLF received)

x02 Mount accepted and DE given (Initial status received from
Library Manager)

x03 Mount in progress (Device mount command received from
Library Manager)

x04 Mount failed. This indicates the previous mount failed (error
reported by device) and the virtual device is unloaded.

x05 Mount cancelled. This indicates the previous mount request
was cancelled before the mount occurred. (Demount received
before Unload) The virtual device is now unloaded.

x06 Mounted
All other values are reserved

For anon-configured or non-installed device, thisfield will indicate Device
unloaded.

Thisisthe value at the end of the interval.

Updated whenever
the virtual device
mount state changes.

© Copyright IBM Corporation, 2011
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Bytes | Name Description When Datais
Sampled/Updated
12-13 | DeviceFlags | This2 bytefield contains 16 single bit flags related to the current state of Updated whenever

the virtual device. Several bits can be set to 1 at the same time. The bit mask
values are defined as follows:

M ask
Value

Description

x8000

Deviceisready. Provides information as to the mount state of
the virtual drive. If the bit is set, then avirtual volumeisloaded
into the drive and is ready for host 1/0 activity.

x4000

Deviceiswrite-protected. This flag indicates the logical write
protect state of the virtual drive/virtual volume. This prevents
any modificationsto avirtual volume loaded into this drive.

x2000

Write dataisin the buffer. This flag indicates that the control
unit has write data for this virtual volume held in the
controller’s memory, and not yet committed to the virtua
device. Thisis normal for streaming write data to the device.

x1000

Write mode — Thelast 10 to the device was a write operation.
Indicates that the virtual deviceisin write mode. The device
enters write mode upon the first write 1/O operation, and stays
in this mode until a non-write command (position change, read,
€tc) is encountered.

x0800

Volumeisinthe LEOP (Logica End of Partition). Indicates
that the current block position of the virtual tapeisin the LEOP
region of the virtual volume, and the host should be performing
end of volume processing on the virtual volume.

x0400

Volumeisat BOT (Beginning of Tape). Indicates the virtual
volume loaded is currently at the beginning of the virtual
volume. Thiswould be the tape position after a mount request,
or if the host repositioned the volume back to block O.

x0200

Deviceisfenced. The control unit presents unit check status
with associated sense data indicating ERA 47, Volume Fenced,
if a condition has occurred which has resulted in the loss of
volume integrity dueto lost positioning or assignment. The
control unit prevents further access to the tape volume by
generating deferred unit checks with associated sense data
indicating ERA 47, Volume Fenced, for all eligible commands
until the condition isreset or until the cartridge is unloaded.
The original condition which subsequently caused ERA 47,
Volume Fenced, to be presented has already been indicated by
aprevious unit check and associated sense data.

x0100

Deviceisin stand alone mount mode. This indicates that the
virtual volumein thisvirtual drive was loaded as part of an
operator request through the Management Interface, and not via
a connected host. Standalone mounts are required to be able to
IPL the operating system image from avirtual tape device,
without the operating system having to have tape mount
capabilities.

All other bits are reserved

For anon-configured or non-installed device, thisfield will be set to x0000.

Thisisthe value at the end of the interval.

the virtual device
mount state changes.

© Copyright IBM Corporation, 2011
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Bytes | Name Description When Datais
Sampled/Updated
14 Buffer CCR This one byte hexadecimal field contains the number of times the virtual Count isincremented
Conditions device had to CCR (Channel Command Retry) the channel due to a buffer whenever a Buffer
condition during thisinterval. If more than 255 buffer CCRs occur during CCR condition
theinterval thisfield will indicate 255 buffers CCRs (xFF). occurs.
Thisfield can be used in conjunction with the Device Flags field, Write
mode hit, to determine if the device was in write mode (buffer full
condition) or read mode (buffer empty condition) during the interval.
Thisvaueisreset to 0 at the beginning of theinterval.
Note: Thisfield is not accurate at thistime.
15-16 | Channel Bytes | This 2 byte hexadecimal field contains the number of bytestransferred from | Count isincremented
Read the virtual device to the channel for aread from thisdevice. Thevalueis for each read of a
reported in increments of 100K bytes (100 x 1024). Any residual data will logical volume's
cause the value to be rounded up to the next higher value. data.
Thisvalueisreset to 0 at the beginning of theinterval
17-18 | Channel Bytes | This 2 byte hexadecimal field contains the number of bytes transferred from | Count isincremented
Written the channel to the virtual device for awrite to thisdevice. Thevaueis for each write of data
reported in increments of 100K bytes (100 x 1024). Any residua data will to alogical volume.
cause the value to be rounded up to the next higher value.
Thisvaueisreset to 0 at the beginning of theinterval.
19-31 | Reserved All bytes set to x00.

© Copyright IBM Corporation, 2011
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Vnode Adapter Point-In-Time (PIT) Record

This Vnode Point-In-Time record has the following nested structure:

) Header

. Adapter Container

o] Adapter 0 general information
] Port O information
] Port 1 information
o Adapter 1 general information
= Port O information
= Port 1 information
o} Adapter 2 general information
. Port 0 information
. Port 1 information
o Adapter 3 general information
= Port 0 information
= Port 1 information
Bytes | Name Description When Datais
Sampled/Updated
0-1 Length This 2 byte hexadecimal field contains the length of this record. The length
includes these 2 bytes.
2 Version This 1 byte hexadecimal field contains the version of the data presented in
this record. The current version is set to x02.
3 Data Type This 1 byte hexadecimal field indicates the type of data contained in this
record. For thisrecord the value is set to x02 indicating thisis aVnode
Adapter Point-1n-Time record.
4 Node D This 1 byte hexadecimal field indicates the Vnode ID which thisinterval’s
data represents. Valid values are x00 — xOF.
5 Cluster ID This 1 byte hexadecimal field indicates the Cluster ID which thisVnodeisa
part of. Valid values are x00 — x07.
6-7 Interval This 2 byte hexadecimal field indicates the interval in seconds that this
Duration interval’ s data was taken over.
8-11 | Time Stamp This 4 byte hexadecimal field indicates the end time of the interval this data
was taken over. Thisvalue isthe time in seconds since the Epoch (00:00:00
UTC, January 1, 1970)
12-15 | Machine Type | This4 byte EBCDIC field contains this node' s machine type. Thefield is
left justified padded with EBCDIC blanks. Initially thisfield will be set to
“3957".
16-18 | Machine This 3 byte EBCDIC field contains this node’ s machine model. Thefield is
Model left justified padded with EBCDIC blanks. Initialy thisfield will be set to
“V06".
19-26 | Machine This 8 character EBCDIC field contains the serial number of thisnode. This
Serial Number | field isleft justified and padded with EBCDIC blanks. The format is XX-
YYYYY where XX isthe plant of manufactureandthe YYYYY isthe
sequence number of the node' s machine. The dash character (-) isfixed.
27-34 | VE Code This 8 byte hexadecimal field contains the code level of the TS7700
Level Virtualization Engine (VE). The 8 bytes are actually four 2-byte fields. Each
2-byte field represents a portion of the code level. The VE code level is
expressed as Version.Release.Modification.Fix in adecimal form. For
example the code level of 8.0.0.104 would be represented in the 8 bytes as:
x0008000000000068.
Page 12 of 55
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Bytes | Name Description When Datais
Sampled/Updated
35-39 | Grid Library This5 character EBCDIC field contains the Library Sequence Number of
Sequence the Grid (Composite) library.
Number
40-44 | Distributed This5 character EBCIDIC field contains the Distributed Library Sequence
Library Number for this Distributed Library 1D
Sequence
Number
45-63 | Reserved All bytes set to x00
Adapter Container
Bytes 64-383 (4 sets of data x 80 bytes/set = 320 bytes)
This next set of bytes containsinformation for up to 4 host bus adapters (HBA). For each
adapter thereisdatafor up to 2 portson the adapter. Each set of data contains 80 bytes. The
following fields define the 80 bytes of data and are numbered starting with byte 0. Thefirst set
of dataisfor adapter O, the second for adapter 1, and so forth. Thefirst HBA’sdata can be
found in bytes 64-143, the second adapter’s data can be found in bytes 144-223, and so forth.
0 Adapter Type | This 1 byte hexadecimal field identifies the type of Host Bus Adapter
(HBA). The possible values are:
Value Description
x00 No adapter installed
x01-x08 | Reserved
x09 FICON —1 Port (Arctic Circle)
X0A FICON — 2 Port (Y ukon)
All other values are reserved
Thisisthe value at the end of theinterval.
1 Adapter State | This 1 byte hexadecimal field identifies the current state of the adapter. The
ossible values are:
Value Description
x00 No adapter installed
x01 The adapter isonline
x02 The adapter is offline
x03 The adapter is not working at all
x04 The adapter isreloading itself
x05 The adapter isin a Check1 condition
All other values are reserved
Thisisthe value at the end of theinterval.
2 HBA Drawer | This 1 byte hexadecimal field indicates which drawer the HBA islocated in.
The possible values are:
Value Description
x00 The HBA isin the left drawer when looking at the drawers
from the back which is the side the cables plug into.
x01 The HBA isin the right drawer when looking at the drawers
from the back which is the side the cables plug into.
All other values are reserved.
Thisisthe value at the end of theinterval.
3 HBA Slot This 1 byte hexadecimal field indicates the physical slot number of the HBA
Number within its drawer. Thisisthe value at the end of the interval.
4-15 | Reserved All bytes set to x00.
Page 13 of 55
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Bytes

Name

Description

When Datais
Sampled/Updated

Adapter-Port Container

Relative bytes 16 — 79 (2 sets of data x 32 bytes/set = 64 bytes)

Thisnext set of bytes containsinformation for up to 2 portson the HBA. Each set of data
contains 32 bytes. The following fields define the 32 bytes and are numbered starting with byte
0. Thefirst port’sdata can be found in relative bytes 16-47 and the second port’s data can be
found in relative bytes 48-79.

0-1 RCD Interface | This 2 byte hexadecimal field contains the internal ID of the HBA port that
ID isreported in the RCD (Read Configuration Data), General NEQ (Node
Element Qualifier) record. Thisisthe value at the end of the interval.
2-4 Reserved All bytes set to x00
5-8 Bytes Read by | This4 byte hexadecimal field contains the number of bytestransferred to the | Count isincremented
the Channel channel from this HBA port as part of aread operation. Thisisthe value for each block of data
after the data has been decompressed by the HBA. The valueisreported in read.
increments of 4K bytes (4 x 1024). Any residual datawill cause the value to
be rounded up to the next higher value.
In the diagram below, Bytes Read by the Channel isindicated by the A
label.
Thisvalueisreset to 0 at the beginning of the interval.
9-12 | BytesWritten | This 4 byte hexadecimal field contains the number of bytestransferred from | Count isincremented
by the the channel to this HBA port as part of awrite operation. Thisisthe value for each block of data
Channel before the effect of the HBA compression. The value isreported in written.
increments of 4K bytes (4 x 1024). Any residual data will cause the value to
be rounded up to the next higher value.
In the diagram below, Bytes Written by the Channe! is indicated by the B
label.
Thisvalueisreset to 0 at the beginning of the interval.
13-16 | Bytes Read This 4 byte hexadecimal field contains the number of bytes transferred from | Count isincremented
from the virtual devicesto thisHBA port as part of aread operation. Thevalueisfor | for each block of data
Virtual data previously compressed by the HBA. The value isreported in read.
Devices increments of 4K bytes (4 x 1024). Any residual datawill cause the valueto

be rounded up to the next higher value.

In the diagram below, Bytes Read from Virtual Devicesisindicated by the
C label.

Thisvalueisreset to 0 at the beginning of the interval.

© Copyright IBM Corporation, 2011
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Bytes | Name Description When Datais
Sampled/Updated
17-20 | BytesWritten | This 4 byte hexadecimal field contains the number of bytes transferred to Count isincremented
to Virtua virtual devices from thisHBA port as part of awrite operation. Thevalueis | for each block of data
Devices for data compressed by the HBA. The valueis reported in increments of 4K | written.
bytes (4 x 1024). Any residual datawill cause the value to be rounded up to
the next higher value.
In the diagram below, Bytes Written to Virtual Devicesisindicated by the
D label.
Thisvalueisreset to 0 at the beginning of the interval.
21-31 | Reserved All bytes set to x00.
TS 7740
Channel
Host B | HBAPort | D | Virtual
Devices
Compressor
p A b C
Uncompressed Compressed
Data Data

© Copyright IBM Corporation, 2011
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Vnode Virtual Device Historical Record

This Vnode historical record has the following nested structure:

° Header
. Virtual Device Container
Bytes Name Description When Datais
Sampled/Updated
0-1 Length This 2 byte hexadecimal field contains the length of thisrecord. The
length includes these 2 bytes.
2 Version This 1 byte hexadecimal field contains the version of the data presented
in this record. The current version is set to x03.
3 Data Type This 1 byte hexadecimal field indicates the type of data contained in this
record. For thisrecord the value is set to x20 indicating thisisaVnode
Virtual Device Historical record.
4 Node ID This 1 byte hexadecimal field indicates the Vnode ID which this
interval’ s data represents. Valid values are x00 — xOF.
5 Cluster ID This 1 byte hexadecimal field indicates the Cluster D which this Vnode
isapart of. Vaid values are x00 — x07.
6-7 Interval This 2 byte hexadecimal field indicates the interval in seconds that this
Duration interval’ s data was taken over.
8-11 Time Stamp This 4 byte hexadecimal field indicates the end time of the interval this
data was taken over. Thisvalue is the time in seconds since the Epoch
(00:00:00 UTC, January 1, 1970)
12-15 Machine Type | This4 byte EBCDIC field contains this node’ s machine type. Thefield
isleft justified padded with EBCDIC blanks. Initially thisfield will be
set to “3957".
16-18 Machine This 3 byte EBCDIC field contains this node’ s machine model. The
Model field isleft justified padded with EBCDIC blanks. Initialy thisfield will
be set to “V06".
19-26 Machine This 8 character EBCDIC field contains the serial number of this node.
Serial Number | Thisfield isleft justified and padded with EBCDIC blanks. The format
iIsXX-YYYYY where XX isthe plant of manufacture and the YYYYY
is the sequence number of the node's machine. The dash character (-) is
fixed.
27-34 VE Code This 8 byte hexadecimal field contains the code level of the TS7700
Level Virtualization Engine (VE). The 8 bytes are actually four 2-byte fields.
Each 2-byte field represents a portion of the code level. The VE code
level is expressed as Version.Release.Modification.Fix in adecimal
form. For example the code level of 8.0.0.104 would be represented in
the 8 bytes as. x0008000000000068.
35-39 Grid Library This 5 character EBCDIC field contains the Library Sequence Number
Sequence of the Grid (Composite) library.
Number
40-44 Distributed This 5 character EBCIDIC field contains the Distributed Library
Library Sequence Number for this Distributed Library 1D
Sequence
Number
45-63 Reserved All bytes set to x00
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Bytes Name

Description

When Datais
Sampled/Updated

Vnode Virtual Device Container

Bytes 64-191
64-65 Installed This 2 byte hexadecimal field indicates the number of installed virtual
Virtual devicesin thisVnode. Thisisthe value at the end of the interval.
Devices
66-69 Virtual Device | This4 byte EBCDIC field indicates the device type emulated by the
Type virtual devices. Initidly thisis set to “3490". Thisfield isleft justified
and padded with blanks.
70-72 Virtual Device | This 3 byte EBCDIC field indicates the device model emulated by the
Model virtual devices. Initialy thisis set to “C2A". Thisfield isleft justified
and padded with blanks. Thisis the value at the end of the interval.
73-80 Channel This 8 byte hexadecimal field indicates the number of channel blocks Count isincremented
Blocks written to al the virtual devicesin thisVnode that had a size of between | for each block of data
Written 1- 1 and 2048 bytesinclusive for thisinterval. written that fits the
2048 byte size.
range Thisvalueisreset to 0 at the beginning of theinterval.
81-88 Channel This 8 byte hexadecimal field indicates the number of channel blocks Count isincremented
Blocks written to al the virtual devicesin this Vnode that had a size of between | for each block of data
Written 2049- | 2049 and 4096 bytes inclusive for thisinterval. written that fits the
4096 byte size.
range Thisvalueisreset to 0 at the beginning of theinterval.
89-96 Channel This 8 byte hexadecimal field indicates the number of channel blocks Count isincremented
Blocks written to al the virtual devicesin thisVnode that had a size of between | for each block of data
Written 4097- | 4097 and 8192 bytesinclusive for thisinterval. written that fits the
8192 byte size.
range Thisvalueisreset to 0 at the beginning of the interval.
97-104 Channel This 8 byte hexadecimal field indicates the number of channel blocks Count isincremented
Blocks written to al the virtual devicesin this Vnode that had a size of between | for each block of data
Written 8193- | 8193 and 16384 bytesinclusive for thisinterval. written that fits the
16384 byte size.
range Thisvalueisreset to 0 at the beginning of theinterval.
105-112 | Channel This 8 byte hexadecimal field indicates the number of channel blocks Count isincremented
Blocks written to al the virtual devicesin this Vnode that had a size of between | for each block of data
Written 16385 and 32768 bytes inclusive for thisinterval. written that fits the
16385-32768 size.
byte range Thisvalueisreset to 0 at the beginning of theinterval.
113-120 | Channel This 8 byte hexadecimal field indicates the number of channel blocks Count isincremented
Blocks written to al the virtual devicesin this Vnode that had a size of between | for each block of data
Written 32769 and 65536 bytes inclusive for thisinterval. written that fits the
32769-65536 size.
byte range Thisvalueisreset to 0 at the beginning of the interval.
121-128 | Channel This 8 byte hexadecimal field indicates the number of channel blocks Count isincremented
Blocks written to al the virtual devicesin this Vnode that had a size of 65537 for each block of data
Written above | or higher for thisinterval. written that fits the
65536 byte size.
range Thisvaueisreset to 0 at the beginning of theinterval.
129-130 | Configured This 2 byte hexadecimal field contains the current maximum throughput | Thiswill be set to
Maximum for thisVVnode. The value is expressed in MB/Sec. (1 MB = 1024x1024 | x0000 for the first
Throughput bytes). Thisfield is set to x0000 if there is no restriction for the release.
maximum throughput. Thisis the value at the end of the interval.
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Bytes Name Description When Datais
Sampled/Updated
131-132 | Minimum This 2 byte hexadecimal field indicates the minimum number of virtual | The count of mounted
Virtual devices that were mounted at the same time over the interval. virtual devicesis
Devices sampled every 15
Mounted seconds. The
min/max/avg is
updated over the
interval.
133-134 | Maximum This 2 byte hexadecimal field indicates the maximum number of virtual | The count of mounted
Virtual devices that were mounted at the same time over the interval. virtual devicesis
Devices sampled every 15
Mounted seconds. The
min/max/avg is
updated over the
interval.
135-136 | Average This 2 byte hexadecimal field indicates the average number of virtual The count of mounted
Virtual devicesthat were mounted at the same time over the interval. The virtual devicesis
Devices average is calculated by recording the number of mounted devicesona | sampled every 15
Mounted periodic basis then averaging it over the interval. seconds. The
min/max/avg is
updated over the
interval.
137-140 | Maximum This 4 byte hexadecimal field indicates the maximum throughput delay | The delay is sampled
Delay time over the interval. Thisvalue isin milliseconds. every 15 seconds. The
maximum over the
period is reported.
141-144 | Average This 4 byte hexadecimal field indicates the throughput delay over the The delay is sampled
Delay interval. The average is calculated by recording the delay on aperiodic | every 15 seconds. The
basis then averaging it over theinterval. Thisvaueisin milliseconds. average over the
period is reported
here.
145-191 | Reserved All bytes set to x00.
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Vnode Adapter Historical Record

This Vnode historical record has the following nested structure:

Header
Adapter 0 Container
0 Adapter-Port 0 Container
0 Adapter-Port 1 Container
Adapter 1 Container
0 Adapter-Port 0 Container
0 Adapter-Port 1 Container
Adapter 2 Container
0 Adapter-Port 0 Container
0 Adapter-Port 1 Container
Adapter 3 Container
0 Adapter-Port 0 Container
0 Adapter-Port 1 Container

Bytes | Name Description When Datais
Sampled/Updated

0-1 Length This 2 byte hexadecimal field contains the length of this record. The length

includes these 2 bytes.

2 Version This 1 byte hexadecimal field contains the version of the data presented in

this record. The current version is set to x02.

3 Data Type This 1 byte hexadecimal field indicates the type of data contained in this

record. For this record the value is set to x21 indicating thisis aVnode
Adapter Historical record.

4 Node ID This 1 byte hexadecimal field indicates the Vnode ID which thisinterval’s

data represents. Valid values are x00 — xOF.

5 Cluster ID This 1 byte hexadecimal field indicates the Cluster ID which thisVnodeisa

part of. Valid values are x00 — x07.

6-7 Interval This 2 byte hexadecimal field indicates the interval in seconds that this
Duration interval’s data was taken over.

8-11 | Time Stamp This 4 byte hexadecimal field indicates the end time of the interval this data

was taken over. Thisvalue is the time in seconds since the Epoch (00:00:00
UTC, January 1, 1970)

12-15 | Machine This 4 byte EBCDIC field contains this node’ s machine type. The field isleft

Type justified padded with EBCDIC blanks. Initialy thisfield will be set to
“3957".

16-18 | Machine This 3 byte EBCDIC field contains this node’ s machine model. Thefield is

Model left justified padded with EBCDIC blanks. Initialy thisfield will be set to
“V06".

19-26 | Machine This 8 character EBCDIC field contains the serial number of thisnode. This
Serial field isleft justified and padded with EBCDIC blanks. The format is X X-
Number YYYYY where XX isthe plant of manufactureandthe YYYYY isthe

sequence number of the node's machine. The dash character (-) isfixed.

27-34 | VE Code This 8 byte hexadecimal field contains the code level of the TS7700
Level Virtualization Engine (VE). The 8 bytes are actually four 2-byte fields. Each

2-byte field represents a portion of the code level. The VE code level is
expressed as Version.Release.Modification.Fix in adecimal form. For
example the code level of 8.0.0.104 would be represented in the 8 bytes as:
x0008000000000068.
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Bytes | Name Description When Datais
Sampled/Updated
35-39 | Grid Library | This5 character EBCDIC field contains the Library Sequence Number of the
Sequence Grid (Composite) library.
Number
40-44 | Distributed This 5 character EBCIDIC field contains the Distributed Library Sequence
Library Number for this Distributed Library 1D
Sequence
Number
40-63 | Reserved All bytes set to x00
Vnode Adapter Container
Bytes 64-383 (4 sets x 80 bytes/set = 320 bytes)
This next set of bytes containsinformation for up to 4 host bus adapters (HBA). For each
adapter thereisdatafor up to 2 ports. Each set of data contains 80 bytes. The following fields
define the bytes of data and are numbered starting with byte 0. Thefirst set of dataisfor the
adapter 0, the second for adapter 1, and so forth. Thefirst adapter’sdata can be found in bytes
64-143, the second adapter’s data can befound in bytes 144-223, and so forth.
0 Adapter Type | This 1 byte hexadecimal field identifies the type of Host Bus Adapter (HBA)
thisdataisfor. The possible values are:
Value Description
x00 No adapter installed
Xx02-x08 | Reserved
x09 FICON —1 Port (Arctic Circle)
X0A FICON — 2 Port (Y ukon)
All other values are reserved
Thisisthe value at the end of theinterval.
1 Adapter State | This 1 byte hexadecimal field identifies the current state of the adapter. The
ossible values are:
Value Description
x00 No adapter installed
x01 The adapter isonline
x02 The adapter is offline
x03 The adapter is not working at all
x04 The adapter isreloading itself
x05 The adapter isin a Check1 condition
All other values are reserved
Thisisthe value at the end of theinterval.
2 HBA Drawer | This 1 byte hexadecimal field indicates which drawer the HBA islocated in.
The possible values are:
Value Description
x00 The HBA isin the left drawer when looking at the drawers
from the back which is the side the cables plug into.
x01 The HBA isin the right drawer when looking at the drawers
from the back which is the side the cables plug into.
All other values are reserved.
Thisisthe value at the end of theinterval.
3 HBA Slot This 1 byte hexadecimal field indicates the physical ot number of the HBA
Number within itsdrawer. Thisisthe value at the end of the interval.
4-15 | Reserved All bytes set to x00.
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Bytes

Name

Description

When Datais
Sampled/Updated

Vnode Adapter-Port Container

Relative bytes 16-79 (2 sets x 32 bytes/set = 64 bytes)

Thisnext set of bytes containsinformation for up to 2 portson the HBA. Each set of data
contains 32 bytes. The following fields define the 32 bytes and are numbered starting with byte
0. Thefirst port’sdata can be found in relative bytes 16-47 and the second port’s data can be
found in relative bytes 48-79.

0-1 RCD This 2 byte hexadecimal field contains the internal 1D of the HBA port that

Interface ID isreported in the RCD (Read Configuration Data), General NEQ (Node
Element Qualifier) record. Thisisthe value at the end of the interval.

2 Maximum This 1 byte hexadecimal field indicates the maximum data rate the FICON

Data Rate port is capable of at the end of theinterval. The value is reported in Giga-bits
(Gb) per second.
For ESCON ports this value is reported as x00 since ESCON does not have a
variable datarate.

3 Actua Data This 1 byte hexadecimal field indicates the actual data rate of the FICON
Rate port at the end of the interval. The value is reported in Giga-bits (Gb) per

second. A value of x00 in thisfield indicates that auto-negotiate is enabled.
For ESCON ports this value is reported as x00 since ESCON does not have a
variable datarate.

4-7 Bytes Read This 4 byte hexadecimal field contains the number of bytes transferred to the | Count isincremented
by the channel from this HBA port as part of aread operation. Thisisthe value for each block of data
Channel after the data has been decompressed by the HBA. The valueis reported in read.

increments of 4K bytes (4 x 1024). Any residual datawill cause the valueto
be rounded up to the next higher value.

In the diagram below, Bytes Read by the Channel isindicated by the A
label.

Thisvalueisreset to 0 at the beginning of theinterval.

8-11 | BytesWritten | This4 byte hexadecimal field contains the number of bytestransferred from | Count isincremented
by the the channel to this HBA port as part of awrite operation. Thisisthe value for each block of data
Channel before the effect of the HBA compression. The valueis reported in written

increments of 4K bytes (4 x 1024). Any residual datawill cause the value to
be rounded up to the next higher value.

In the diagram below, Bytes Written by the Channel is indicated by the B
label.

Thisvalueisreset to 0 at the beginning of theinterval.
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Bytes | Name Description When Datais
Sampled/Updated

12-15 | Bytes Read This 4 byte hexadecimal field contains the number of bytes transferred from | Count isincremented
from Virtual virtual devicesto thisHBA port as part of aread operation. Thevalueisfor | for each block of data
Devices data previously compressed by the HBA. The value is reported in increments | read.

of 4K bytes (4 x 1024). Any residual datawill cause the value to be rounded
up to the next higher value.

In the diagram below, Bytes Read from Virtual Devicesisindicated by the
C label.

Thisvalueisreset to 0 at the beginning of theinterval.

16-19 | Bytes Written | This4 byte hexadecimal field contains the number of bytes transferred to Count isincremented
to Virtua virtual devices from this HBA port as part of awrite operation. Thevalueis | for each block of data
Devices for data compressed by the HBA. The valueisreported in increments of 4K | written.

bytes (4 x 1024). Any residual datawill cause the value to be rounded up to
the next higher value.

In the diagram below, Bytes Written to Virtual Devicesisindicated by the
D Iabel.

Thisvalueisreset to 0 at the beginning of theinterval.

20 Selective This 1 byte hexadecimal field indicates the number of selective resets this Count isincremented
Resets port received during theinterval. Thisfield is set to xFF when the number of | for each selective

selective resets is greater than 255 for the interval. reset.
Thisvalueisreset to 0 at the beginning of theinterval.
21 System This 1 byte hexadecimal field indicates the number of system resetsthisport | Count isincremented
Resets received during theinterval. Thisfield is set to xFF when the number of for each system reset.
system resetsis greater than 255 for the interval.
Thisvalueisreset to 0 at the beginning of theinterval.
22-31 | Reserved All bytes set to x00.
TS 7740
Channel
Host B | HBAPort | D Virtual
Devices
Compressor
< A < C
Uncompressed Compressed
Data Data
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Hnode HSM Point-In-Time (PIT) Record

This Hnode Point-In-Time record has the following nested structure:

Header

HSM Container

0 HSM-Library O Container

HSM-Library-Physical Device 0 Container
HSM-Library-Physical Device 1 Container

HSM-Library-Physical Device 31 Container

0 HSM-Library 1 Container (If installed)

Same sub-containers as HSM-Library 0 Container

0 HSM-Library 2 Container (If installed)

Same sub-containers as HSM-Library 0 Container

0 HSM-Library 3 Container (If installed)

Same sub-containers as HSM-Library 0 Container

Bytes | Name Description When Datais
Sampled/Updated
0-1 Length This 2 byte hexadecimal field contains the length of this record. The length
includes these 2 bytes.
2 Version This 1 byte hexadecimal field contains the version of the data presented in
this record. The current version is set to x03.
3 Data Type This 1 byte hexadecimal field indicates the type of data contained in this
record.
For thisrecord the value is set to x10 indicating thisis an Hhode HSM Point-
In-Time record.
4 Node D This 1 byte hexadecimal field indicates the Hnode ID which thisinterval’s
data represents. Valid values are x00 — x01.
5 Cluster ID This 1 byte hexadecimal field indicates the Cluster ID which thisHnode isa
part of. Valid values are x00 — x07.
6-7 Interval This 2 byte hexadecimal field indicates the interval in seconds that this
Duration interval’ s data was taken over.
8-11 | TimeStamp | This4 byte hexadecimal field indicates the end time of the interval this data
was taken over. This value is the time in seconds since the Epoch (00:00:00
UTC, January 1, 1970)
12-15 | Machine This 4 byte EBCDIC field contains this node’ s machine type. Thefield is left
Type justified padded with EBCDIC blanks. Initidly thisfield will be set to
“3957".
16-18 | Machine This 3 byte EBCDIC field contains this node’ s machine model. Thefield is
Model left justified padded with EBCDIC blanks. Initialy thisfield will be set to
“V06".
19-26 | Machine This 8 character EBCDIC field contains the serial number of thisnode. This
Seria field isleft justified and padded with EBCDIC blanks. The format is X X-
Number YYYYY where XX isthe plant of manufactureandthe YYYYY isthe
sequence number of the node' s machine. The dash character (-) isfixed.
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Bytes | Name Description When Datais
Sampled/Updated
27-34 | VE Code This 8 byte hexadecimal field contains the code level of the TS7700
Level Virtualization Engine (VE). The 8 bytes are actually four 2-byte fields. Each
2-byte field represents a portion of the code level. The VE code level is
expressed as Version.Release.Modification.Fix in adecimal form. For
example the code level of 8.0.0.104 would be represented in the 8 bytes as:
x0008000000000068.
35-39 | Grid Library | This5 character EBCDIC field contains the Library Sequence Number of the
Sequence Grid (Composite) library.
Number
40-44 | Distributed This 5 character EBCIDIC field contains the Distributed Library Sequence
Library Number for this Distributed Library ID
Sequence
Number
45-63 | Reserved All bytes set to x00

HSM Container

Bytes 64 and up.

This container providesinformation concerning HSM related items. Thetotal length depends
upon the number of physical libraries attached to this Hnode.

64-65 | Recallsin This two byte hexadecimal field contains the current number of queued recall | This count is updated
Queue operations at the end of theinterval. asrecalls added or
removed from the
gueue.
66-67 | Pre-migrates | Thistwo byte hexadecimal field contains the current number of queued pre- | This count is updated
in Queue migrate operations at the end of the interval. with the current value
every 30 seconds.
68-71 | Host Write This 4 byte hexadecimal field contains the host write throttling value over This count is updated
Throttle theinterval. The valueis reported in thousandths of a second. with the current value
every 30 seconds.
Thisisthe value at the end of theinterval.
72-75 | Copy Throttle | This4 byte hexadecimal field contains the copy throttling value over the This count is updated
interval. The valueis reported in thousandths of a second. with the current value
every 30 seconds.
Thisisthe value at the end of theinterval.
76 Number of This 1 byte hexadecimal field indicates the number of physical libraries this
Physical Hnode is attached to. This field can be used to determine how many HSM-
Libraries Library containers will be attached to thisrecord. Thisisthe value at the end
of theinterval.
Note: Only one physical library is supported at thistime.
77-80 | Deferred This 4 byte hexadecimal field contains the current copy throttling value over
Copy Throttle | theinterval. Thisisfor throttling where the Cluster was prioritizing Host and
Immediate Copies over sourcing Deferred Copies due to a constrained
resource. The value is reported in thousandths of a second.
Thisisthe value at the end of theinterval.
81 CPU Usage This 1 byte hexadecimal field indicates the CPU usage percentage at theend | Thisvalueis updated
percentage of theinterval. every 30 seconds.
82-95 | Reserved All bytes set to x00
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Bytes | Name Description

When Datais
Sampled/Updated

HSM-Library Container

Bytes 96-and up (Number of Physical Librariesx 1568 bytes/set) For example, if thereisjust one
physical library attached to thisnode therewill be 1 set of data with 1568 bytes. Thereisa
maximum of 4 physical libraries attached to a single Cluster.

This next segment of therecord contains one set of data for each physical library attached to this
Hnode as defined in byte 76 above. Each set of data contains 1568 bytes. The data for thefirst
library isfound in bytes 96-1663; the second library’sdata (if thelibrary exists) isfound in bytes
1664-3231, and so forth.

These fields contain information concer ning the underlying automation.

0-15 | Library This 16 byte EBCDIC field indicates the Library Sequence Number of the
Sequence underlying automation. Thisfield isleft justified and padded with EBCDIC
Number blanks. Thisisthe value at the end of the interval.

16-31 | Reserved All bytes set to x00.

HSM-Library-Physical Device Container
Relative bytes 32-415 (32 sets of device data x 48 bytes/set = 1536 bytes)

For a system with just 1 class of physical device (homogeneous), the data for the devicesisfound
in thefirst 16 sets of data. For a system with 2 classes of physical devices (heter ogeneous), the
datafor oneclassof drivesisfound in thefirst 16 setsof data, and the data for the second class
of devicesisfound in the second 16 sets of data.

There are 32 sets of data per possible library, one for each of 32 possible physical devices per
physical library. The data for thefirst device of thefirst device classisin relative bytes 0-47; the
second device' s data of thefirst device classisin bytes 48-95, and so forth. For the second device
class, thefirst device' sdataisfound in relative bytes 768-815, the second device' sdataisin bytes
816-863, and so forth.

0 DeviceClass | Thisone byte hexadecimal field contains this device' s device class identifier.
ID Value | Description

x00 No deviceinstalled

x20 3592 Moddl J1A. Thisalso includes a 3592-E05 that is
emulating a 3592-J1A device.

x22 3592 Model EO05. Thisisfor a 3592-E05 that is behaving as a
3590-E05.

x23 3592 Model E05 (encryption configured)

x24 3592 Model E06

x25 3592 Model EQ7

All other values are reserved.

Thisisthe value at the end of theinterval.

1-10 | Physical This 10 byte EBCDIC field contains the volser of the volume that isloaded
Volume in this device at the end of theinterval, if any. Thisfield isleft justified and
padded with EBCDIC blanks. Thisfield isfilled with EBCDIC blanks when
thereis no volume in the device.

Volser is updated
whenever thereisa
change.

11 Volume Pool | This 1 byte hexadecimal field indicates the pool associated with the volume,
if any, loaded in the device at the end of the interval. Thisfield is set to x00
when there isn’t avolume loaded in the device. Values 1-32 are also vaid in
thisfield.

Pool is updated
whenever thereisa
change.
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Bytes

Name

Description

When Datais
Sampled/Updated

12

Device State

This 1 byte hexadecimal field indicates the state of the device at the end of
the interval. Possible values are:

Value | Description

x00 Deviceisonline

x01 Deviceis offline

All other values are reserved.

State is updated
whenever thereisa
change.

13

Device Role

This 1 byte hexadecimal field contains the role of the device at the end of the
interval. Possible values are;

Value | Description

x00 Idle

x01 Recalling

x02 Migrating

x03 Reclaim Source

x04 Importing

x05 Exporting

x06 Data Security Erase

x07 Reclaim target

x08 Rekey
All other values are reserved.

Roleis updated
whenever thereisa
change.

14-23

Logical
Volume

This 10 byte EBCDIC field contains the volser of the logical volume, if any,
that is being processed by the physical device at the end of theinterval. This
fieldisleft justified and padded with EBCDIC blanks. Thisfield contains all
EBCDIC blanks when there isn't alogical volume being processed at the end
of theinterval.

Volser updated
whenever thereisa
change.

24-27

Data Read
From Device

This 4 byte hexadecimal field indicates the number of bytes transferred from
the physical device during thisinterval. The value is reported in increments
of 100K bytes (100 x 1024). Any residual datawill cause the valueto be
rounded up to the next higher value.

Thisvalueisreset to 0 at the beginning of theinterval.

Count isincremented
after every read.

28-31

Data Written
to Device

This 4 byte hexadecimal field indicates the number of bytes transferred to the
physical device during thisinterval. The valueis reported in increments of
100K bytes (100 x 1024). Any residual datawill cause the value to be
rounded up to the next higher value.

Thisvalueisreset to 0 at the beginning of theinterval.

Count isincremented
after each write.

32-43

Device serial
number

This 12 byte ASCI| field contains the serial number of the physical tape
drive. Thisfieldisleft justified and blank filled.

Mediaformat

This one byte hexadecimal field contains the current media format.
Value | Description

x00 No deviceinstalled

x20 3592 Model J1A. This also includes a 3592-E05 that is
emulating a 3592-J1A device.

3592 Model EO05. Thisisfor a3592-E05 that is behaving as a
3590-E05

3592 Model E05 encrypted

3592 Model EO6.

3592 Model E06 encrypted

3592 Model EQ7

3592 Model EO7 encrypted

All other values are reserved.

X22

x23
x24
x25
X26
x27

45-47

Reserved

All bytes set to x00.
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Hnode Grid Point-In-Time (PIT) Record

This Hnode Point-In-Time record has the following nested structure:

0 Header
o0 Grid Container
0 Grid-Cluster 0 Container
0 Grid-Cluster 1 Container (If installed)
0 Grid-Cluster 2 Container (If installed)
0 Grid-Cluster 3 Container (If installed)
0 Grid-Cluster 4 Container (If installed)
0 Grid-Cluster 5 Container (If installed)
0 Grid-Cluster 6 Container (If installed)
0 Grid-Cluster 7 Container (If installed)
Bytes | Name Description When Datais
Sampled/Updated
0-1 Length This 2 byte hexadecimal field contains the length of this record. The length
includes these 2 bytes.
2 Version This 1 byte hexadecimal field contains the version of the data presented in this
record. The current version is set to x02.
3 Data Type This 1 byte hexadecimal field indicates the type of data contained in this
record.
For thisrecord the value is set to x11 indicating thisis an Hnode Grid Point-1n-
Time record.
4 Node ID This 1 byte hexadecimal field indicates the Hnode ID which thisinterval’s data
represents. Valid values are x00 —x01.
5 Cluster ID This 1 byte hexadecimal field indicates the Cluster 1D which thisHnodeis a
part of. Valid values are x00 — x07.
6-7 Interval This 2 byte hexadecimal field indicates the interval in seconds that this
Duration interval’ s data was taken over.
8-11 | Time Stamp This 4 byte hexadecimal field indicates the end time of theinterval this data
was taken over. Thisvalue is the time in seconds since the Epoch (00:00:00
UTC, January 1, 1970)
12-15 | Machine This 4 byte EBCDIC field contains this node’ s machine type. Thefield isleft
Type justified padded with EBCDIC blanks. Initially this field will be set to “3957".
16-18 | Machine This 3 byte EBCDIC field contains this node’ s machine model. The field is left
Model justified padded with EBCDIC blanks. Initially this field will be set to “V06”.
19-26 | Machine This 8 character EBCDIC field contains the serial number of thisnode. This
Serial field isleft justified and padded with EBCDIC blanks. The format is X X-
Number YYYYY where XX isthe plant of manufactureand the YYYYY isthe
sequence number of the node' s machine. The dash character (-) isfixed.
27-34 | VE Code This 8 byte hexadecimal field contains the code level of the TS7700
Level Virtualization Engine (VE). The 8 bytes are actually four 2-byte fields. Each 2-
byte field represents a portion of the code level. The VE code level is
expressed as Version.Release.Modification.Fix in adecimal form. For example
the code level of 8.0.0.104 would be represented in the 8 bytes as:
x0008000000000068.
35-39 | Grid Library | This5 character EBCDIC field contains the Library Sequence Number of the
Sequence Grid (Composite) library.
Number
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Bytes | Name Description When Datais
Sampled/Updated
40-44 | Distributed This 5 character EBCIDIC field contains the Distributed Library Sequence
Library Number for this Distributed Library 1D
Sequence
Number
45-63 | Reserved All bytes set to x00

Grid Container

Bytes 64 and up

This container providesinformation concerning the Grid aspects of this Cluster. The length of the
message depends on the number of Clustersin the Grid. There are 32 fixed bytes plus 32 bytes for
each Cluster in the Grid.

64-67 | Immediate This 4 byte hexadecimal field indicates the number of logical volumesin the Count is updated
Copy Queue | immediate copy queue targeted for this Cluster at the end of the interval. every 5 minutes.
68-71 | Deferred This 4 byte hexadecimal field indicates the number of logical volumesin the Count is updated
Copy Queue | deferred copy queue targeted for this Cluster at the end of the interval. every 5 minutes.
72-75 | Active Copies | This4 byte hexadecimal field indicates the number of active copies that are Count is updated

targeting this Cluster at the end of theinterval.

every 5 minutes.

76-78 | Reserved Reserved for future use.
79 Number of This 1 byte hexadecimal field indicates the number of Clustersin the Grid.
Clusters Thisfield can be used to determine how many Grid-Cluster containers will be
attached to thisrecord. Thereis a maximum of 8 Clusters. Thisisthe value at
the end of theinterval.
80-95 | Reserved All bytes set to x00.

Grid-Cluster Container

Bytes 96 and up (Number of Clustersx 129 bytes/set) For example, if thereare 3 Clustersin the
Grid therewill be 3 sets of data. Thereisa maximum of 8 Clustersin a Grid.

This next segment of therecord contains one set of data for each Cluster in the Grid asdefined in
byte 79 above. Each set of data contains 129 bytes. Thedata for thefirst Cluster (Cluster 0) can be
found in bytes 96-223; the second Cluster’s (Cluster 1) data can be found in bytes 224-351, and so

forth.
0 Cluster Link | This 1 byte hexadecimal field indicates the state of the link between this Updated whenever
State Cluster and the othersin the Grid at the end of the interval. thelink state
changes.
Value | Description
x00 All links are fully operational. There are no detected error
conditions between the Clustersin the Grid. For a Grid with only a
single Cluster, thisis the value always reported in this field.
x01 Degraded. One or more of the logical communication paths
between the Clustersis not operational.
x02 Failed. All of the logical communication paths between this
Cluster and the other Clustersin the Grid are not working.
All other values are reserved.
Thisfield represents the overall link state as determined by the Cluster. The
actual connection may be comprised of several physical connections and
underlying infrastructure which is transparent to the system.
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Bytes | Name Description When Datais
Sampled/Updated
1-4 Data This 4 byte field contains the number of bytes transferred to this Cluster’s Count is
Transferred cache from other Clusters as part of aremote file access during thisinterval. incremented every
into a time a block of
Cluster's The valueis reported in increments of 100K bytes (100 x 1024). Any residual dataiswritten to
Cache from datawill cause the value to be rounded up to the next higher value. this Cluster.
other Clusters
Thisvalueisreset to 0 at the beginning of theinterval.
5-32 | Reserved All bytes set to x00.
33-36 | Data This 4 byte field contains the number of bytes transferred from this Cluster’s Count is
Transferred cache from other Clusters as part of a copy and remote file access during this incremented every
From a interval. time a block of
Cluster's dataisread from
CacheTo The valueis reported in increments of 100K bytes (100 x 1024). Any residual this cluster
Other data will cause the value to be rounded up to the next higher value.
Clusters
Thisvalueisreset to 0 at the beginning of the interval.
37- Reserved All bytes set to x00.
127
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Hnode HSM Historical Record

This Hnode historical record has the following nested structure:

e Header
e HSM Container

0 HSM-Disaster Recovery Container
0 HSM-Cache Container

HSM-Cache-Partition 0 Container

e  HSM-Cache-Partition-Preference Group 0 Container

e HSM-Cache-Partition-Preference Group 1 Container
HSM-Cache-Partition 1 Container

e  HSM-Cache-Partition-Preference Group 0 Container

e  HSM-Cache-Partition-Preference Group 1 Container
HSM-Cache-Partition 2 Container

e  HSM-Cache-Partition-Preference Group 0 Container

e  HSM-Cache-Partition-Preference Group 1 Container
HSM-Cache-Partition 3 Container

e  HSM-Cache-Partition-Preference Group 0 Container

e  HSM-Cache-Partition-Preference Group 1 Container
HSM-Cache-Partition 4 Container

e HSM-Cache-Partition-Preference Group 0 Container

e  HSM-Cache-Partition-Preference Group 1 Container
HSM-Cache-Partition 5 Container

e  HSM-Cache-Partition-Preference Group 0 Container

e  HSM-Cache-Partition-Preference Group 1 Container
HSM-Cache-Partition 6 Container

e  HSM-Cache-Partition-Preference Group 0 Container

e  HSM-Cache-Partition-Preference Group 1 Container
HSM-Cache-Partition 7 Container

e  HSM-Cache-Partition-Preference Group 0 Container

o  HSM-Cache-Partition-Preference Group 1 Container

Bytes | Name Description When Datais
Sampled/Updated
0-1 Length This 2 byte hexadecimal field contains the length of this record. The length
includes these 2 bytes.
2 Version This 1 byte hexadecimal field contains the version of the data presented in this
record. The current version is set to x03.
3 Data Type This 1 byte hexadecimal field indicates the type of data contained in this
record.
For thisrecord the valueis set to x30 indicating thisis an Hnode HSM
Historical record.
4 Node ID This 1 byte hexadecimal field indicates the Hnode ID which thisinterval’s data
represents. Valid values are x00 — x01.
5 Cluster ID This 1 byte hexadecimal field indicates the Cluster ID which thisHnodeisa
part of. Valid values are x00 — x07.
6-7 Interval This 2 byte hexadecimal field indicates the interval in seconds that this
Duration interval’s data was taken over.
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Bytes | Name Description When Datais
Sampled/Updated
8-11 | TimeStamp | This4 byte hexadecimal field indicates the end time of theinterval this data
was taken over. This value is the time in seconds since the Epoch (00:00:00
UTC, January 1, 1970)
12-15 | Machine This 4 byte EBCDIC field contains this node’ s machine type. Thefield is left
Type justified padded with EBCDIC blanks. Initially thisfield will be set to “3957”.
16-18 | Machine This 3 byte EBCDIC field contains this node’ s machine model. The field is left
Model justified padded with EBCDIC blanks. Initially thisfield will be set to “V06".
19-26 | Machine This 8 character EBCDIC field contains the serial number of thisnode. This
Seridl field isleft justified and padded with EBCDIC blanks. The format is XX-
Number YYYYY where XX isthe plant of manufactureand the YYYYY isthe
seguence number of the node' s machine. The dash character (-) isfixed.
27-34 | VE Code This 8 byte hexadecimal field contains the code level of the TS7700
Level Virtualization Engine (VE). The 8 bytes are actually four 2-byte fields. Each 2-
byte field represents a portion of the code level. The VE codeleve is
expressed as Version.Release. Modification.Fix in adecimal form. For example
the code level of 8.0.0.104 would be represented in the 8 bytes as:
x0008000000000068.
35-39 | Grid Library | This5 character EBCDIC field contains the Library Sequence Number of the
Sequence Grid (Composite) library.
Number
40-44 | Distributed This 5 character EBCIDIC field contains the Distributed Library Sequence
Library Number for this Distributed Library ID
Sequence
Number
45-63 | Reserved All bytes set to x00

HSM Container

Bytes 64-1183

Thisrecord containsinformation pertinent to the Hydra Storage M anager.

HSM — Disaster Recovery Container

Bytes 64— 95

This set of 32 bytes containsinfor mation concerning HSM Disaster Recovery (DR).

64-73 | Disaster This 10 byte EBCDIC field contains the volser of the physical volume that Volser is updated
Recovery contains the latest subsystem backup information. Thisfield is set to all whenever it
Volser EBCDIC blanksif a disaster recovery volume does not exist. Thisfield isleft changes.
justified and padded with EBCDIC blanks. Thisisthe value at the end of the
interval.
For the model VEA without backend tape, this field will be EBCDIC blanks
74-95 | Reserved All bytes set to x00.
HSM — Cache Container
Bytes 96 — 1183
This set of bytes containsinfor mation concer ning the Tape Volume Cache (TVC) and this Hnode.
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Bytes | Name Description When Datais
Sampled/Updated
96 ActiveHnode | This 1 byte hexadecimal field indicatesif this Hnode was the active node in Thisvalueis set to
charge of Tape Volume Cache (TVC) management at the end of the interval x00 for the first
being reported. release.
Value Description
x00 Thisis not the active Hnode
x01 Thisisthe active Hnode
All other values are reserved
97- TVC Size This 4 byte hexadecimal field indicates the current size of the Cluster’'s TVC in
100 increments of 1GB (1024 x 1024 x 1000). A TVCthatis 1.7 TB in size will be
reported as x000006A4 (1700 decimal).
Thisfield isfilled in by the Hnode that is currently in charge of TVC
management. The Hnode that isn’t in charge of the TV C management reports
x00000000 in thisfield. Refer to the Active Hnode field.
Thisisthe value at the end of theinterval.

101 Percent Host | This 1 byte hexadecimal field indicates the percentage of 30-second periods The current throttle
Write where there was at |east one throttling value greater than zero. valueis sampled
Throttle every 30 seconds.

Thisfield isfilled in by the Hnode that is currently in charge of TVC The percentage is
management. The Hnode that isn’t in charge of the TV C management reports computed over the
x00 in thisfield. Refer to the Active Hnode field. interval.
Thisvalue is recomputed at the end of the interval based on the data from the

interval.

102- | AverageHost | This4 byte hexadecimal field indicates the average host write throttle value The current throttle

105 Write during the interval. The value presented is the average of the non-zero valueis sampled
Throttle throttling values. every 30 seconds.

The averageis
Thisfield isfilled in by the Hnode that is currently in charge of TVC computed over the
management. The Hnode that isn’t in charge of the TV C management reports interval.
x00000000 in this field. Refer to the Active Hnode field.
Thisvalue is recomputed at the end of the interval based on the data from the
interval.

106 Percent Copy | This 1 byte hexadecimal field indicates the percentage of 30-second periods The current throttle

Throttle where there was at |least one throttling value greater than zero and that copy valueis sampled

was the predominant reason for throttling. every 30 seconds.
The percentage is

Thisfield isfilled in by the Hnode that is currently in charge of TVC computed over the

management. The Hnode that isn’t in charge of the TV C management reports interval.

x00 in thisfield. Refer to the Active Hnode field.

Thisvalueisrecomputed at the end of the interval based on the data from the

interval.
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Bytes | Name Description When Datais
Sampled/Updated
107- | Average This 4 byte hexadecimal field indicates the average copy throttle value during | The current throttle
110 Copy Throttle | theinterval. The value presented is the average of the non-zero throttling valueis sampled
values where copy was the predominant reason for throttling. Thevalueis every 30 seconds.
reported in thousandths of a second. The averageis
computed over the
Thisfield isfilled in by the Hnode that is currently in charge of TVC interval.
management. The Hnode that isn’t in charge of the TV C management reports
x00000000 in thisfield. Refer to the Active Hnode field.
Thisvalueisrecomputed at the end of the interval based on the data from the
interval.
111- | Average This 4 byte hexadecimal field indicates the average of all throttling values The current throttle
114 Overal during the interval. The calculation includes samples for periods where values are sampled
Throttle throttling was both zero and non-zero. The value is reported in thousandths of a | every 30 seconds.
second. The averageis
computed over the
Thisfield isfilled in by the Hnode that is currently in charge of TVC interval.
management. The Hnode that isn’t in charge of the TV C management reports
x00000000 in thisfield. Refer to the Active Hnode field.
Thisvalue isrecomputed at the end of the interval based on the data from the
interval.
115 Percent This 1 byte hexadecimal field indicates the percentage of 30-second periods
Deferred where deferred copy throttle from this Hnode was active (non-zero).
Copy Throttle
Thisfield isfilled in by the Hnode that is currently in charge of TVC
management. The Hnode that isn’t in charge of the TV C management reports
x00 in this field. Refer to the Active Hnode field.
Thisvalue is recomputed at the end of the interval based on the data from the
interval.
116- | Average This 4 byte hexadecimal field indicates the average deferred copy throttle value
119 Deferred during the interval. The value presented is the average of 30-second intervals
Copy Throttle | of the deferred copy throttle value over the historical record interval. The value
isreported in thousandths of a second.
Thisvalueisrecomputed at the end of the interval based on the data from the
interval.
120- | Base This 4 byte hexadecimal field indicates the base deferred copy throttle value
123 Deferred which would be used if deferred copy throttle were to be applied. Thevalueis
Copy Throttle | reported in thousandths of a second.
124- | Pre-migration | This4 byte hexadecimal field indicates the current threshold of the pre-
127 Throttle migration throttle in increments of 1GB (1024 x 1024 x 1000). A threshold that
Threshold is1.7 TB in size will be reported as x000006A4 (1700 decimal).

Thisfield represents amount of un-migrated data in cache, at which the system
will begin throttling the host I/O in order to keep the value below this level.

Thisfield isfilled in by the Hnode that is currently in charge of TVC
management. The Hnode that isn’t in charge of the TV C management reports
x00000000 in this field. Refer to the Active Hnode field.

Thisisthe value at the end of the interval.
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Bytes | Name Description When Datais
Sampled/Updated
128 Average CPU | This 1 byte hexadecimal field indicates the CPU usage percentage at theend of | Thisfieldis
Usage theinterval. Thisvalue can be used to indicate how updated every 30
percentage seconds
129- | Reserved All bytes set to x00.
159

HSM — Cache— Partition Container

Bytes 160 — 1183

This next set of bytes containsinformation for up to 8 cache partitionsfor the Cluster. Each set of
data contains 128 bytes. The following fields define the 128 bytes and are number ed starting with
byte 0. Thefirst cache partition’s data can be found in relative bytes 0-127 and the second cache
partition’s data can be found in relative bytes 128-255, and so forth.

Thesefieldsarefilled in by the Hnodethat is currently in charge of TVC management. The Hnode
that isn’t in charge of the TVC management reports x00 in these fields.

Note: At thistime, the TS7700 only supports a single cache partition.

0-3 Partition Size | This 4 byte hexadecimal field indicates the amount of cache assigned to this The sizeis updated
partition. The value is reported in increments of 1 GB (1024 x 1024 x 1000). when it changes.
Thisfield isfilled in by the Hnode that is currently in charge of TVC
management. The Hnode that isn’t in charge of the TV C management reports
x00000000 in thisfield. Refer to the Active Hnode field.
Thisisthe value at the end of theinterval.
4-5 Fast Ready This 2 byte hexadecimal field indicates the number of mount requests The count is
Mounts completed using the Fast Ready method during thisinterval. A mount is incremented when
accredited to the interval when the x20 message is received from the Library the mount-
Manager. complete message
isreceived.
Thisvalueisreset to 0 at the beginning of theinterval.
6-9 Average Fast | This 4 byte hexadecimal field indicates the average time, in milliseconds, taken | Thetimeis
Ready Mount | to complete Fast-Ready mounts during the interval. Mount time is accrued incremented for
Time from the time the mount request is accepted by the system (PLF received, DE each mount and
returned) until the x20 message is received from the Library Manager. The averaged at the end
mount time is averaged into the interval’ s time when the x20 message is of theinterval.
received from the Library Manager.
Thisvalueisreset to 0 at the beginning of theinterval.
10-11 | Cache Hit This 2 byte hexadecimal field indicates the number of mount requests The count is
Mounts completed that the data was resident in the Tape Volume Cache (TVC) during | incremented when
thisinterval. A mount is accredited to the interval when the x20 message is the mount-
received from the Library Manager. complete message
isreceived.
Thisvalueisreset to 0 at the beginning of theinterval.
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Sampled/Updated
12-15 | Average This 4 byte hexadecimal field indicates the average time, in milliseconds, taken | Thetimeis
Cache Hit to complete Cache Hit mounts during the interval. Mount time is accrued from | incremented for
Mount Time | the time the mount request is accepted by the system (PLF received, DE each mount and
returned) until the x20 message is received from the Library Manager. The averaged at the end
mount time is averaged into the interval’ s time when the x20 message is of theinterval.
received from the Library Manager.
Thisvalueisreset to 0 at the beginning of theinterval.
16-17 | Cache Miss This 2 byte hexadecimal field indicates the number of mount requests Thecountis
Mounts completed that required recall from a stacked volume during thisinterval. A incremented when
mount is accredited to the interval when the x20 message isreceived fromthe | the mount-
Library Manager. complete message
isreceived.
Thisvalueisreset to 0 at the beginning of theinterval.
18-21 | Average This 4 byte hexadecimal field indicates the average time, in milliseconds, taken | Thetimeis
Cache Miss to complete Cache Miss mounts during the interval. Mount time is accrued incremented for
Mount Time | from the time the mount request is accepted by the system (PLF received, DE each mount and
returned) until the x20 message is received from the Library Manager. The averaged at the end
mount time is averaged into the interval’ s time when the x20 message is of theinterval.
received from the Library Manager.
Thisvalueisreset to 0 at the beginning of theinterval.
22-31 | Reserved All bytes set to x00.

HSM — Cache — Partition — Preference Group Container

Relative bytes 32 — 127 (2 x 48 bytes = 96 bytes)
These bytesareréativetothe HSM — Cache - Partition Container.

This next set of bytes containsinformation for 2 preference groupsfor the cache partition. Each
set of data contains 48 bytes. The following fields define the 48 bytesand are numbered starting
with byte 0. Thefirst preference group’s (PGO) data can be found in bytes 0-47 and the second
preference group’s (PG1) data can befound in relative bytes 48-95.

Sincethesefields are part of the HSM-Cache-Partition container, these fields arefilled in by the
Hnodethat iscurrently in charge of TVC management. The Hnodethat isn’'t in charge of the TVC
management reportsx00 in these fields.

0-3 Virtual This 4 byte hexadecimal field contains the number of virtual volumesin the The count is
Volumesin Tape Volume Cache (TVC) partition that are assigned to the preferencegroup | updated every 10
Cache thisdataisfor. Thisisthe value at the end of the interval. minutes.
4-7 Data Resident | This 4 byte hexadecimal field contains the amount of datain the TVC partition | The count is
in Cache whose volumes are assigned to the preference this dataisfor. Thevalueis updated every 10
reported in increments of 1 MB (1024 x 1024). Any residual datawill cause the | minutes.
value to be rounded up to the next higher value. Thisisthe value at the end of
theinterval.
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Sampled/Updated
8-11 | 4 Hour This 4 byte hexadecimal field contains the average age, in minutes, of the The ageis updated
Average oldest logical volume in cache, excluding outliers, from the previous 4 hourly once an hour, on
Cache Age samples. Each hourly sample discards “outliers’ that are small numbers of the hour.
logical volumes that are not representative of the cache as awhole. Thisvalue
isfor volumes that were assigned to the preference group this dataiis for. Each
sample is rounded up to the nearest minute. Thisvalue is calculated once an
hour, on the hour. The data for thisfield is calculated at the end of the interval.
For the model VEA or VEB, or for apartition which is defined not to migrate
out to tape, this time represents the average cache age based on when the
volumes are expired, rather than migrated.
12-15 | Volumes This 4 byte hexadecimal field contains the number of virtual volumes migrated | The count is
Migrated Last | from the cache partition over the past 4 hours that are assigned to the updated once an
4 Hours preference group thisdatais for. This datais calculated once an hour, on the hour, on the hour.
hour. The datafor thisfield is calculated at the end of the interval.
16-19 | 48 Hour This 4 byte hexadecimal field contains the average age, in minutes, of the The age is updated
Average oldest logical volume in cache, excluding outliers, from the previous 48 hourly | once an hour, on
Cache Age samples. Each hourly sample discards “outliers’ that are small numbers of the hour.
logical volumes that are not representative of the cache as awhole. Thisvalue
isfor volumes that were assigned to the preference group this dataiis for. Each
sample is rounded up to the nearest minute. Thisvalue is calculated once an
hour, on the hour. The data for thisfield is calculated at the end of the interval.
For the model VEA or VEB, or for a partition which is defined not to migrate
out to tape, this time represents the average cache age based on when the
volumes are expired, rather than migrated.
20-23 | Volumes This 4 byte hexadecimal field contains the number of virtual volumes migrated | The count is
Migrated Last | from the cache partition over the past 48 hours that are assigned to the updated once an
48 Hours preference group thisdatais for. This datais calculated once an hour, on the hour, on the hour.
hour. The datafor thisfield is calculated at the end of the interval.
24-27 | 35Day This 4 byte hexadecimal field contains the average age, in minutes, of the The age is updated
Average oldest logical volumein cache, excluding outliers, from the previous 35 days once an hour, on
Cache Age worth of hourly samples. Each hourly sample discards “outliers’ that aresmall | the hour.
numbers of logical volumes that are not representative of the cache as awhole.
Thisvaueisfor volumes that were assigned to the preference group thisdatais
for. Each sampleis rounded up to the nearest minute. This value is calcul ated
once an hour, on the hour. The data for thisfield is calculated at the end of the
interval.
For the model VEA or VEB, or for a partition which is defined not to migrate
out to tape, this time represents the average cache age based on when the
volumes are expired, rather than migrated.
28-31 | Volumes This 4 byte hexadecimal field contains the number of virtual volumes migrated | The count is
Migrated Last | from the cache partition over the past 35 days that are assigned to the updated once an
35 Days preference group thisdataisfor. This datais calculated once an hour, on the hour, on the hour.

hour. The datafor thisfield is calculated at the end of the interval.
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Bytes

Name

Description

When Datais
Sampled/Updated

32-35

Unmigrated
Data

This 4 byte hexadecimal field contains the amount of datain the TV C partition
whose volumes are assigned to this preference group, and are not yet migrated
to physical tape (cache only). The value is reported in increments of 1 MB
(1024 x 1024). Any residual datawill cause the value to be rounded up to the
next higher value. Thisisthe value at the end of the interval.

For the model VEA or VEB, or for apartition which is defined not to migrate
out to tape, al active data should be in the unmigrated state.

36-39

Awaiting
Replication to
available
Clusters

This 4 byte hexadecimal field contains the amount of datain the TV C partition
whose volumes are assigned to this preference group, and are awaiting
replication to other available clusters. Data to be replicated to clusters which
are either not available (service or offline) or are blocked from receiving copies
(Host Console Request) are not counted. Thisfield depicts datathat residesin
cache. Datato be replicated that exists on tape only is not included.

Thevalueisreported in increments of 1 MB (1024 x 1024). Any residual data
will cause the value to be rounded up to the next higher value. Thisisthe value
at the end of theinterval.

40-47

Reserved

All bytes set to x00.
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Hnode Library Historical Record

This Hnode historical record has the following nested structure:

Header

Library Container

0 Library Device Type 0 Usage Container

O O 0O

Library Device Type 1 Usage Container
Library Device Type 2 Usage Container
Library Device Type 3 Usage Container
Library-Pooling Container

Library-Pooling-CSP Media Type 0 Container
Library-Pooling-CSP Media Type 1 Container
Library-Pooling-CSP Media Type 2 Container
Library-Pooling-CSP Media Type 3 Container
Library-Pooling-CSP Media Type 4 Container
Library-Pooling-CSP Media Type 5 Container
Library-Pooling-CSP Media Type 6 Container
Library-Pooling-CSP Media Type 7 Container
Library-Pooling-GUP 1 Container

e Library-Pooling-GUP-Media Type O Container
Library-Pooling-GUP-Media Type 1 Container
Library-Pooling-GUP-Media Type 2 Container
Library-Pooling-GUP-Media Type 3 Container
Library-Pooling-GUP-Media Type 4 Container
Library-Pooling-GUP-Media Type 5 Container
Library-Pooling-GUP-Media Type 6 Container
Library-Pooling-GUP-Media Type 7 Container
Library-Pooling-GUP-Reclaim Container

e Library-Pooling-GUP-Properties Container
Library-Pooling-GUP 2 Container

e  Same sub-containers as GUP 1

Library-Pooling-GUP 32 Container
e  Same sub-containersas GUP 1

Name

Description

When Datais
Sample/Updated

Length

This 2 byte hexadecimal field contains the length of this record. The
length includes these 2 bytes.

Version

This 1 byte hexadecimal field contains the version of the data presented
in thisrecord. The current version is set to x04.

Data Type

This 1 byte hexadecimal field indicates the type of data contained in this
record.

For this record the value is set to x32 indicating thisis an Hnode Library
Historical record.

Node ID

This 1 byte hexadecimal field indicates the Hnode ID which this
interval’s data represents. Valid values are x00 — x01.
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Sample/Updated

5 Cluster ID This 1 byte hexadecimal field indicates the Cluster ID which this Hnode
isapart of. Valid values are x00 — x07.

6-7 Interval Duration | This 2 byte hexadecimal field indicates the interval in seconds that this
interval’ s data was taken over.

8-11 | Time Stamp This 4 byte hexadecimal field indicates the end time of the interval this
datawas taken over. Thisvalue is the time in seconds since the Epoch
(00:00:00 UTC, January 1, 1970)

12-15 | Machine Type This 4 byte EBCDIC field contains this node’ s machine type. Thefieldis
left justified padded with EBCDIC blanks. Initialy thisfield will be set to
“3957".

16-18 | MachineModd | This 3 byte EBCDIC field contains this node’' s machine model. The field
isleft justified padded with EBCDIC blanks. Initially thisfield will be set
to“V06".

19-26 | Machine Serial This 8 character EBCDIC field contains the serial number of this node.

Number Thisfield isleft justified and padded with EBCDIC blanks. The format is
XX-YYYYY where XX isthe plant of manufactureandthe YYYYY is
the sequence number of the node's machine. The dash character (-) is
fixed.

27-34 | VE Code Leve This 8 byte hexadecimal field contains the code level of the TS7700
Virtualization Engine (VE). The 8 bytes are actually four 2-byte fields.
Each 2-byte field represents a portion of the code level. The VE code
level is expressed as Version.Release.Madification.Fix in a decimal form.
For example the code level of 8.0.0.104 would be represented in the 8
bytes as: x0008000000000068.

35-39 | Grid Library This 5 character EBCDIC field contains the Library Sequence Number of

Sequence the Grid (Composite) library.

Number

40-44 | Distributed This 5 character EBCIDIC field contains the Distributed Library

Library Sequence Number for this Distributed Library 1D

Sequence

Number

45-63 | Reserved All bytes set to x00

Library Container

Bytes 64-127 (64 bytes)

This set of bytes containsinformation pertinent to the Library operations associated with this

Hnode.

64-69 | Library Machine | This6 character EBCDIC field contains the machine type of the

Type underlying automation. The field is left justified and padded with
EBCDIC blanks. Initialy thisfield will be set to “3494 “ or “3584 “.
Thisisthe value at the end of theinterval.

70-72 | Library Model This 3 character EBCDIC field contains the model number of the

Number underlying automation. The field isleft justified and padded with
EBCDIC blanks. Initially thisfield will be set to “L 10" when attached to
a 3494 or “L22" when attached to a 3584. Thisisthe value at the end of
theinterval.

73-75 | Library This 3 byte EBCDIC field contains an abbreviation of the manufacturer

Manufacturer of the underlying automation. The field isleft justified and padded with
EBCDIC blanks. Initialy thiswill be set to “IBM”. Thisisthe value at
the end of theinterval.
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Sample/Updated

76-77 | Library Plant of | This 2 byte EBCDIC field contains the library plant of manufacture of the

Manufacture underlying automation. The field is left justified and padded with

EBCDIC blanks. Thisisthe value at the end of theinterval.

78-93 | Library This 16 byte EBCDIC field contains the sequence number of the

Sequence underlying automation. The field is left justified and padded with

Number EBCDIC blanks. Thisisthe value at the end of the interval.
94- Reserved All bytes set to x00.
127

Library — Tape Device Usage (TDU) Container

Bytes 128-255 (4 sets of data x 32 bytes/set = 128 bytes)

This container contains 4 sets of data. The 4 sets of data allow up to 4 device typesmodelsto be
attached to the Hnode. Each set of data contains 32 bytes. The following fields define these bytes
and are numbered starting with 0. Data for thefirst devicetypeisfound in bytes 128-159, the
data for the second devicetypeisfound in bytes 160-191, and so forth.

Each Hnode reportsthis data from its per spective.

0 DeviceClassID | Thisone byte hexadecimal field contains this device' s device class
identifier.
Value | Description
x00 No deviceinstalled
x20 3592 Model J1A. Thisalso includes a 3592-E05 that is
emulating a 3592-J1A device.
x22 3592 Model EO05. Thisisfor a3592-E05 that is behaving asa
3590-E05.
x23 3592 Model E05 (encryption configured)
x24 3592 Model EO6
x25 3592 Model E07
All other values are reserved.
Thisisthe value at the end of theinterval.

1 Instaled This 1 byte hexadecimal field contains the number of physical devices, of
Physical Devices | the device classindicated, that are installed at the end of the interval.

2 Available This 1 byte hexadecimal field contains the number of physical devices, of | Count is updated
Physical Devices | the device classindicated, that are available for use at the end of the when the number of

interval. available physical
devices changes.

3 Maximum This 1 byte field contains the maximum number of physical devices, of Count is updated
Physical Devices | the device classindicated, that were concurrently mounted during the whenever the number
Mounted interval. of mounted physical

devices changes.
Thisvalueisreset to 0 at the beginning of theinterval.

4 Minimum This 1 byte field contains the minimum number of physical devices, of Count is updated
Physical Devices | the device class indicated, that were concurrently mounted during the whenever the number
Mounted interval. of mounted physical

Thisvalueisreset to 0 at the beginning of theinterval.

devices changes.
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5 Average This 1 byte field contains the average number of physical devices, of the | The count of
Physical Devices | device classindicated, that were concurrently mounted during the mounted physical
Mounted interval. The average is calculated by recording the number of mounted devicesis sampled
devices on a periodic basis then averaging it over theinterval. every 15 seconds.
The averageis
Thisvalueisreset to 0 at the beginning of the interval. computed over the
interval.
6-7 Maximum This 2 byte field contains the maximum time, in seconds, that it took to Thetime for each
Physical Mount | complete the execution of a mount request for a physical device, of the mount is examined
Time device classindicated, over the interval. Mount time is accrued fromthe | when the mount
time the mount request is sent to the Library Manager (LM) until the completes.
mount completeis received from the LM. The mount time is accredited to
the interval it was completed.
Thisvalueisreset to 0 at the beginning of theinterval.
89 Minimum This 2 byte field contains the minimum time, in seconds, that it took to Thetime for each
Physical Mount | complete the execution of a mount request for a physical device, of the mount is examined
Time device classindicated, over the interval. Mount time is accrued from the | when the mount
time the mount request is sent to the Library Manager (LM) until the completes.
mount complete is received from the LM. The mount time is accredited to
the interval it was completed.
Thisvalueisreset to 0 at the beginning of theinterval.
10-11 | Average This 2 byte field contains the average time, in seconds, that it took to Thetime for each
Physical Mount | complete the execution of a mount request for a physical device, of the mount is examined
Time device classindicated, over the interval. Mount time is accrued from the | when the mount
time the mount request is sent to the Library Manager (LM) until the completes.
mount complete is received from the LM. The mount time is accredited to
the interval it was completed.
Thisvalueisreset to 0 at the beginning of theinterval.
12-13 | Physical Recall This 2 byte hexadecimal field contains the number of physical mount Count isincremented
Mounts requests completed by the library during the interval to satisfy recall each time arecall
mounts for the device classindicated. A mount is accredited to the mount is completed.
interval the x20 message is received from the Library Manager.
Thisvalueisreset to 0 at the beginning of theinterval.
14-15 | Physical Pre- This 2 byte hexadecimal field contains the number of physical mount Count isincremented
Migrate Mounts | requests completed by the library during the interval to satisfy pre- each timeapre-
migrate mounts for the device class indicated. A mount is accredited to migrate mount is
the interval the x20 message is received from the Library Manager. completed.
Thisvalueisreset to 0 at the beginning of theinterval.
16-17 | Physical This 2 byte hexadecimal field contains the number of physical mount Count isincremented

Reclaim Mounts

requests completed by the library during the interval to satisfy reclaim
mounts for the device classindicated. A mount is accredited to the
interval the x20 message is received from the Library Manager.

Thisvalueisreset to 0 at the beginning of theinterval.

eachtimeareclam
mount is completed.
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18-19 | Physical This 2 byte hexadecimal field contains the number of physical mount Count isincremented
Security Data reguests completed by the library during the interval to satisfy Security each time a Security
Erase Mounts Data Erase mounts for the device class indicated. A mount is accredited Data Erase mount is
to the interval the x20 message is received from the Library Manager. completed.
Thisvalueisreset to 0 at the beginning of theinterval.
20-31 | Reserved All bytes set to x00.

Library - Pooling Container

Bytes 256-8511

The data from each Hnode will be the same within a Cluster.

Library - Pooling — Common Scratch Pool (CSP) Media
Container

Bytes 256-319 (8 sets of data x 8 bytes/set = 64 bytes)

These fields contain 8 sets of data describing the physical typesin the CSP. Each set of data
contains 8 bytes. The data for thefirst media type can be found in bytes 256-263; the data for
the second media type can be found in bytes 264-271, and so forth. All 8 setswill be populated
starting with the first media type that has a non-zero Physical Media Identifier. Only media
types with a non-zero Physical Media | dentifier will occupy a set, then theremainder of the 8
setswill be haveits Physical Media | dentifiere set to no media. If only 3 media typesareused in
the CSP, then thefirst 3 setswill be populated with no unused sets. Theremaining 5 sets will
havetheir Physical Media Types set to zero, indicating they arenot used. Thefirst Physical
Media Typethat iszero indicatesthat there are no more used Physical Media typesin the
subsequent sets

0 Physical Media | This 1 byte hexadecimal field contains the identifier for the mediatype
Type associated with following common scratch pool volume counts. The
valueisrecorded at the end of the interval. The following are values for
thisfield:
Value | Description

x00 No mediatype for this set of data

x10 3590 J media (reserved)

x11 3590 K media (reserved)

x20 3592 JA media

x21 3592 JW media (reserved for future use)

x22 3592 J media

x23 3592 JR media (reserved for future use)

x24 3592 JB Media

x25 3592 JX Media (Reserved for future use)

X26 3592 JC Media

x27 3592 JY Media (Reserved for future use)

X28 3592 K Media

All other values are reserved.

Thisisthe value at the end of the interval.

Typeisupdated
every 2 minutes.

1-2 Physical Media
Count

This two byte hexadecimal field contains the number of scratch stacked
volumes, of the type identified, assigned to the common scratch pool.
Thisisthe value at the end of theinterval.

Count is updated
every 2 minutes.
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3

Mediatype
container count

This one byte hexadecimal field contains the number of physical media
types that have a non-zero Physical Media Count in the common scratch
pool. If more than 8 physical mediatypes are non-zero, only thefirst 8
will be returned.

47

Reserved

All bytes set to x00.

Library - Pooling — General Use Pool (GUP) Container

Bytes 320-8511 (32 sets of data x 256 bytes/'set = 8192 bytes)

These fields contain 32 sets of data describing each of the 32 General Use Pools. Each set of data
contains 256 bytes. Thefollowing fields define these bytes and are numbered starting with 0. The
datafor GUP 1 can be found in bytes 320-575; the data for GUP 2 can be found in bytes 576-

831, and soforth.

0-3 Active Logical This 4 byte hexadecimal field contains the number of logical volume Count is updated
Volumes images resident in the volume pool at the end of the interval. The number | every 60 minutes.
is updated and the reported value is the snapshot of that count when
statistics are calculated at the end of theinterval.
To be considered resident in a poal, the logical volume must be on one of
the physical volumes assigned to the pool. Cache resident only volumes,
athough assigned to the pool, are not included.

4-7 Active Data This 4 byte hexadecimal field contains the number of MBs of logical Count is updated
volume image data managed in the volume pool. The number isupdated | every 60 minutes.
dynamically and the reported value is the snapshot of that count when
statistics are calculated at the end of theinterval.

To be considered resident in a pool, the logical volume must be on one of
the physical volumes assigned to the pool. Cache resident only volumes,
although assigned to the pool, are not included.
Thevalueisreported in increments of 1 MB (1024x1024). Any volume
with a count of lessthan 1 MB isrounded up to 1 MB.
8-11 | DataWrittento | This4 byte hexadecimal field represents the number byteswrittentothe | Count isincremented
Pool media associated with this pool during the last interval. Thisis data pre- when alogical
migrated from the Tape Volume Cache (TVC), and does not include data | volume' s datais
moved as part of reclamation. written to a pool.
Thevalue isreported in increments of 1 MB (1024x1024).
Thisvalueisreset to 0 at the beginning of theinterval.
12-15 | DataRead from | This4 byte hexadecimal field represents the number bytes read fromthe | Count isincremented
Pool media associated with this pool during the last interval. Thisisrecal data | when alogical
written to the Tape Volume Cache (TVC), and does not include data volume' sdataisread
moved as part of reclamation. from a pool.
Thevalue isreported in increments of 1 MB (1024x1024).
Thisvalueisreset to 0 at the beginning of theinterval.
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16

Device Class

This 1 byte hexadecimal field indicates the device class identifier for the
00l.

Value | Description

x00 No device

x20 3592 Modd J1A. This also includes a 3592-E05 that is
emulating a 3592-J1A device.

x22 3592 Model EO05. Thisisfor a 3592-E05 that is behaving asa
3590-E05.

x23 3592 Model E05 (encryption configured)

x24 3592 Model E06

x25 3592 Model EQ7

All other values are reserved.

Thisisthe value at the end of theinterval.

17-18

Average time
since data began
expiring on
volumes.

This 2 byte hexadecimal field contains the average age, in days, of the
residual datathat resides on the stacked volumes assigned to the pool.
Statically assigned and borrowed volumes are included in this calculation.
A physical volume hasresidual dataonitif itisnot full. Thisvaueis
calculated based on the date a volume transitions to not full and the
current date.

This data does not include stacked volumes that are in Read-Only-
Recovery or are Unavailable.

The datafor thisfield isreported at the end of theinterval.

Average ageis
updated every 360
minutes.

19-20

Maximum time
since data began
expiring on
volumes.

This 2 byte hexadecimal field contains the maximum age, in days, of the
residual datathat resides on the stacked volumes assigned to the pool.
Statically assigned and borrowed volumes are included in this calculation.
A physical volume hasresidual dataonitif itisnot full. Thisvalueis
calculated based on the date a volume transitions to not full and the
current date.

This data does not include stacked volumes that are in Read-Only-
Recovery or are Unavailable.

The datafor thisfield isreported at the end of theinterval.

Maximum age is
updated every 360
minutes.

21-22

Average Age of
Full Private
Volumes

This 2 byte hexadecimal field contains the average age, in days, of private
stacked volumes in the pool. Statically assigned and borrowed volumes
areincluded in this calculation. Thisvalue is calculated based when the
volume is marked as full until it is reclaimed.

This data does not include stacked volumes that are in Read-Only-
Recovery or are Unavailable.

The datafor thisfield isreported at the end of the interval.

Average ageis
updated every 360
minutes.

23-24

Maximum Age

This 2 byte hexadecimal field contains the maximum age, in days, of

Maximum age is

of Full Private private stacked volumesin the pool. Statically assigned and borrowed updated every 360
Volumes volumes are included in this calculation. Thisvalueis calculated based minutes.
when the volume is marked as full until it is reclaimed.
This data does not include stacked volumes that are in Read-Only-
Recovery or are Unavailable.
The datafor thisfield isreported at the end of the interval.
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25-31 | Reserved All bytes set to x00.

Library - Pooling — GUP - M edia Container

Relative bytes 32-223 (8 sets of data x 24 bytes/set = 192 bytes)
These bytesarerelativetotheLibrary - Pooling— GUP Container.

These fields contain 8 sets of data describing up to 8 physical mediatypesin the pool. Thefirst
mediatypeisreferred to asMedia Type O; the second isreferred to asMedia Type 1 and so
forth. Each set of data contains 24 bytes. The following fields definethese bytesand are
numbered starting with 0. The data for media type 0 can be found in relative bytes 32-55; the
data for mediatype 1 can befound in relative bytes 56-79, and so forth. All 8 setswill be
populated starting with the first media type that has a non-zero Physical M edia |dentifier. Only
media types with a non-zero Physical Media | dentifier will occupy a set, then the remainder of
the 8 setswill be have its Physical Media | dentifier set to no media. If only 3 mediatypesare
used in thispool, then the first 3 setswill be populated, with no unused sets. Theremaining 5
setswill havetheir Physical Media Types set to zero, indicating they are not used. Thefirst
Physical Media Identifier that is zero indicatesthat there are no more used Physical Media types
in the subseguent sets

0 Physical Media | This 1 byte hexadecimal field contains the identifier for the mediatype
Identifiers associated with following general use pool (GUP) volume counts. The
following are valuesfor thisfield:

Value | Description

x00 No mediatype for this set of data

x10 3590 J media (reserved)

x11 3590 K media (reserved)

x20 3592 JA media

x21 3592 JW media (reserved for future use)

x22 3592 JJ media

x23 3592 JR media (reserved for future use)

X24 3592 JB media

x25 3592 JX media (reserved for future use)

X26 3592 JC Media

x27 3592 JY Media (Reserved for future use)

X28 3592 K Media

All other values are reserved.

Thisisthe value at the end of the interval.

1-2 Scratch Volume | This 2 byte hexadecimal field indicates the number of scratch stacked
Count volumes associated with this pool of the media type indicated. The count
includes volumes statically assigned to the pool at the end of the interval.
It does not include any volumes that are borrowed from the CSP or are
waliting to be erased due to a Security Data Erase.

This data does not include stacked volumes that are in Read-Only-
Recovery or are Unavailable.

Thisisthe value at the end of the interval.

Count is updated
every 60 minutes.
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3-4 Private Volume | This 2 byte hexadecimal field indicates the number of private stacked Count is updated
Count volumes associated with this pool of the mediatypeindicated. The count | every 60 minutes.
includes volumes statically assigned to the pool at the end of the interval.
It does not include any volumes that are borrowed from the CSP or are
waiting to be erased due to a Security Data Erase.
This data does not include stacked volumes that are in Read-Only-
Recovery or are Unavailable.
Thisisthe value at the end of theinterval.

5-6 Waiting for This 2 byte hexadecimal field indicates the number of stacked volumes Count is updated
Security Data associated with this pool of the mediatype indicated that are waiting for every 60 minutes.
Erase Security Data Erase. The count includes volumes statically assigned to

the pool and any volumes borrowed from the CSP.

This data does not include stacked volumes that are in Read-Only-
Recovery or are Unavailable.

Thisisthe value at the end of theinterval.

7-8 Borrowed This 2 byte hexadecimal field indicates the number of stacked volumes Count is updated
Scratch Volume | associated with this pool of the mediatype indicated that are in scratch every 60 minutes.
Count status that have been borrowed from the CSP.

This data does not include stacked volumes that are in Read-Only-
Recovery or are Unavailable.
Thisisthe value at the end of theinterval.

9-10 | Borrowed This 2 byte hexadecimal field indicates the number of stacked volumes Count is updated
Private Volume | associated with this pool of the mediatype indicated that arein private every 60 minutes.
Count status that have been borrowed from the CSP.

This data does not include stacked volumes that are in Read-Only-
Recovery or are Unavailable.
Thisisthe value at the end of theinterval.

11-12 | Read Only This 2 byte hexadecimal field indicates the number of stacked volumes Count is updated
Recovery associated with this pool of the mediatype indicated that areinread only | every 60 minutes.
Volume Count recovery status. The count includes stacked volumes that are both

statically assigned to the pool and are borrowed stacked volumes.
Thisisthe value at the end of theinterval.

13-14 | Unavailable This 2 byte hexadecimal field indicates the number of stacked volumes Count is updated

Volume Count associated with this pool of the mediatype indicated that arein every 60 minutes.
unavailable status. The count includes stacked volumes that are both
statically assigned to the pool and are borrowed stacked volumes.
Thisisthe value at the end of theinterval.

15 Mediatype This one byte hexadecimal field contains the number of physical media
container count | typesthat have a non-zero Physical Media Count in this pool. If more

than 8 physical mediatypes are non-zero, only the first 8 will be returned.

16-23 | Reserved All bytes set to x00.

Pooling — GUP - Reclaim Container
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Relative bytes 224-239 (1 set of data x 16 bytes/set = 16 bytes)
These bytesarerelativetotheLibrary - Pooling— GUP Container.

Thesefields contain Reclaim infor mation for this GUP.

224 Reclaim This 1 byte hexadecimal field contains the reclaim threshold percentage Threshold is updated
Threshold for the pool as defined at the end of the interval. when itsvalue
changes.
225 Reclaim Pool This 1 byte hexadecimal field contains the reclaim pool for the pool as Pool is updated when
defined at the end of the interval. its value changes.
226- | Last Access This 2 byte hexadecimal field indicates, in days, when a physical volume | Policy is updated
227 Policy iseligible for reclaim based on last access. A volumeiseligible for when itsvalue
reclaim when the number of days specified has elapsed since any dataon | changes.
the volume has been accessed because of arecall. If thisfield contains a
value of 0, it is not used as criteriafor reclaim. Thisisthe value at the end
of theinterval.
228- | Last Written This 2 byte hexadecimal field indicates, in days, when a physical volume | Policy is updated
229 Policy iseligible for reclaim based on when it was last written to. A volumeis when itsvalue
eligible for reclaim when the number of days specified has elapsed since | changes.
any data has been written to the volume. If thisfield contains avalue of O,
itisnot used as criteriafor reclaim. Thisisthe value at the end of the
interval.
230- | Last Data This 2 byte hexadecimal field indicates, in days, when a physical volume | Policy is updated
231 Invalidation iseligible for reclaim based on when datawas last invalidated on it. A when itsvalue
Policy volume s eligible for reclaim when the number of days specified has changes.
elapsed since any data hasinvalidated on the volume. If thisfield
contains avalue of 0, it isnot used as criteriafor reclaim. Thisisthe
value at the end of theinterval.
232 Minimum Active | This 1 byte hexadecimal field indicates the minimum active data Policy is updated
Data Percentage | percentage aphysical volume's active data must fall below before it can when itsvalue
Policy be reclaimed using the days since last data invalidation reclamation changes.
policy. Thisisthe value at the end of the interval.
233- | Force Erasure This 2 byte hexadecimal field indicates the number of days before a Policy is updated
234 Policy physical volume must complete the erase process. The time starts when when itsvalue
the first datais invalidated on the volume. Supported values are 0 to 365. | changes.
If thisfield contains avalue of 0, it is not used as criteriafor reclaim.
When this field contains a non-zero value, the pool is operating in the
secure data erasure mode. Any volume that is reclaimed in the pool is
physically erased before being returned to scratch. Thisisthe value at the
end of theinterval.
235- | Reserved All bytes set to x00.
239
Pooling — GUP - Properties Container
Relative bytes 240-255 (1 set of data x 16 bytes/set = 16 bytes)
These bytesarerelativetotheLibrary - Pooling— GUP Container.
Thesefields contain pool property information for this GUP.
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240 Pool Type This 1 byte hexadecimal field indicates the type of the pool. The valid bit | Pool typeis updated
masks are as follows: when itsvalue
Value | Description changes.
x80 Reserved
x40 Reserved
x20 Export Pool
All other values are reserved.
Thisisthe value at the end of theinterval.

241 Return This 1 byte hexadecimal field indicates whether volumes borrowed from | Policy is updated
Borrowed the CSP should be returned to the CSP after they are no longer needed by | whenitsvalue
Volumes the pool. Thevalid values are: changes.

Value | Description
x00 Don't return borrowed volumes
x01 Return borrowed volumes
All other values are reserved.
Thisisthe value at the end of theinterval.
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242-
245

First Media
Typesto Borrow

This 4 byte bit-mapped field indicates the first media types to be
borrowed from the CSP if additional scratch physical volumes are needed
by the pool. When a bit is set to one (1) then the media type defined by
the corresponding Library-Pooling-GUP-Media— Physical Media
Identifier set can be used as one of the first media types to borrow from
the CSP. When ahit is set to zero (0) the corresponding physical media
type, if any, isnot one of the first media types to borrow.

For example, if the first Physical Media Identifier in the Library-Pooling-
GUP-Media container had indicated J media (now reserved). The second
Media Indicator indicates K media (also now reserved). The third
indicates JA media, and the fourth indicates JW media, and so forth. A
value of x20000000 in thisfield would indicate the media type identified
in the third set of 24 bytes should be borrowed first. In this example JA
mediawill be borrowed first.

A value of x00 indicates borrowing is turned off for this pool.

Value Description

x80000000 | Thefirst mediatype defined by the Physical Media
Identifier. In previous levels thisindicated J media, this
is now reserved.

x40000000 | The second mediatype defined by the Physical Media
Identifier. In previous levelsthisindicated K media, this
is how reserved.

Xx20000000 | The third mediatype (JA) defined by the Physical Media
Identifier can be borrowed as afirst choice.

x10000000 | The fourth mediatype (JW) defined by the Physical
Media ldentifier can be borrowed as afirst choice.

x08000000 | The fifth mediatype (3J) defined by the Physical Media
Identifier can be borrowed as afirst choice.

x04000000 | The sixth mediatype (JR) defined by the Physical Media
Identifier can be borrowed as afirst choice.

x02000000 | The seventh mediatype (JB) defined by the Physical
Media ldentifier can be borrowed as afirst choice.

x01000000 | The eighth mediatype (JX) defined by the Physical
Media ldentifier can be borrowed as afirst choice.

x00800000 | The nineth mediatype (JC) defined by the Physical
Media ldentifier can be borrowed as afirst choice.

x00400000 | Thetenth mediatype (JY) defined by the Physical Media
Identifier can be borrowed as afirst choice.

x00200000 | The eleventh mediatype (JK) defined by the Physical
Media ldentifier can be borrowed as afirst choice.

All other values are reserved

Thisisthe value at the end of the interval.

Mediatypesis
updated when its
value changes.
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246-
249

Second Media
Typesto Borrow

This 4 byte bit-mapped field indicates the second media typesto be
borrowed from the CSP if additional scratch physical volumes are needed
by the pool. When a bit is set to one (1) then the media type defined by
the corresponding Library-Pooling-GUP-Media— Physical Media
Identifier set can be used as one of the second media types to borrow
from the CSP. When a hit is set to zero (0) the corresponding physical
mediatype, if any, isnot one of the second media types to borrow.

For example, if the first Physical Media Identifier in the Library-Pooling-
GUP-Media container indicates J media (now reserved), the second
indicates K media (also now reserved). The third indicates JA media, and
the fourth indicates JW media. A value of x08000000 in this field would
indicate the media type JJ will be borrowed second.

A value of x00 indicates a second media type to borrow is not specified.

Value Description

x80000000 | Thefirst mediatype defined by the Physical Media
Identifier. In previous levels thisindicated J media, this
is now reserved.

x40000000 | The second mediatype defined by the Physical Media
Identifier. In previous levelsthisindicated K media, this
is now reserved.

Xx20000000 | Thethird mediatype (JA) defined by the Physical Media
Identifier can be borrowed as a second choice.

x10000000 | The fourth mediatype (JW) defined by the Physical
Media ldentifier can be borrowed as a second choice.

x08000000 | The fifth mediatype (3J) defined by the Physical Media
Identifier can be borrowed as a second choice.

x04000000 | The sixth mediatype (JR) defined by the Physical Media
Identifier can be borrowed as a second choice.

x02000000 | The seventh mediatype (JB) defined by the Physical
Media ldentifier can be borrowed as a second choice.

x01000000 | The eighth mediatype (JX) defined by the Physical
Media Identifier can be borrowed as a second choice.

x00800000 | The nineth mediatype (JC) defined by the Physical
Media ldentifier can be borrowed as a second choice.

x00400000 | Thetenth mediatype (JY) defined by the Physical Media
Identifier can be borrowed as a second choice.

x00200000 | The eleventh mediatype (JK) defined by the Physical
Media ldentifier can be borrowed as a second choice.

All other values are reserved

Thisisthe value at the end of the interval.

Mediatypesis
updated when its
value changes..

250-
255

Reserved

All bytes set to x00.
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Hnode Grid Historical Record

This Hnode historical record has the following nested structure:

Header

Grid Container

0 Grid-Cluster 0 Container
0 Grid-Cluster 1 Container (If installed)
0 Grid-Cluster 2 Container (If installed)
0 Grid-Cluster 3 Container (If installed)
0 Grid-Cluster 4 Container (If installed)
0 Grid-Cluster 5 Container (If installed)
0 Grid-Cluster 6 Container (If installed)
0 Grid-Cluster 7 Container (If installed)
Bytes | Name Description When Datais
Sampled/Updated
0-1 Length This 2 byte hexadecimal field contains the length of this record. The length
includes these 2 bytes.
2 Version This 1 byte hexadecimal field contains the version of the data presented in this
record. The current version is set to x02.
3 Data Type This 1 byte hexadecimal field indicates the type of data contained in this
record.
For thisrecord the valueis set to x33 indicating thisis an Hnode Grid
Historical record.
4 Node ID This 1 byte hexadecimal field indicates the Hnode ID which thisinterval’s data
represents. Valid values are x00 — x01.
5 Cluster ID This 1 byte hexadecimal field indicates the Cluster ID which thisHnodeisa
part of. Valid values are x00 — x07.
6-7 Interval This 1 byte hexadecimal field indicates the interval in seconds that this
Duration interval’s data was taken over.
8-11 | Time Stamp This 4 byte hexadecimal field indicates the end time of the interval this data
was taken over. Thisvalue is the time in seconds since the Epoch (00:00:00
UTC, January 1, 1970)
12-15 | Machine Type | This4 byte EBCDIC field contains this node' s machine type. Thefield isleft
justified padded with EBCDIC blanks. Initially thisfield will be set to “3957”.
16-18 | Machine This 3 byte EBCDIC field contains this node’ s machine model. The field is left
Model justified padded with EBCDIC blanks. Initially thisfield will be set to “VV06".
19-26 | Machine This 8 character EBCDIC field contains the serial number of thisnode. This
Serial Number | field isleft justified and padded with EBCDIC blanks. The format is XX-
YYYYY where XX isthe plant of manufactureand the YYYYY isthe
seguence number of the node' s machine. The dash character (-) isfixed.
27-34 | VE Code This 8 byte hexadecimal field contains the code level of the TS7700
Level Virtualization Engine (VE). The 8 bytes are actually four 2-byte fields. Each 2-
byte field represents a portion of the code level. The VE codelevel is
expressed as Version.Release.Maodification.Fix in adecimal form. For example
the code level of 8.0.0.104 would be represented in the 8 bytes as:
x0008000000000068.
35-39 | Grid Library | This5 character EBCDIC field contains the Library Sequence Number of the
Sequence Grid (Composite) library.
Number
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40-44 | Distributed This 5 character EBCIDIC field contains the Distributed Library Sequence
Library Number for this Distributed Library ID
Sequence
Number
40-63 | Reserved All bytes set to x00

Grid Container

Bytes 64-95

The data from each Hnode will be the same within a Cluster.

64-67 | Logica This 4 byte hexadecimal field indicates the number of logical volumesthat are | Count is updated
Volumes for scheduled to be copied to this Cluster. Thisisthe value at the end of the every 5 minutes.
Copy interval.

68-71 | Datato Copy | This4 byte hexadecimal field indicates the amount of datathat is scheduledto | Count isupdated
be copied to this Cluster. This represents the amount of data contained in the every 5 minutes.
logical volumes that are scheduled to be copied. The valueisreported in
increments of 1 MB (1024x1024). Any residual dataisrounded up to 1 MB.

Thisisthe value at the end of theinterval.
72-75 | Average This 4 byte hexadecimal field indicates the average age, in seconds, of the Ageisupdated
Deferred logical volumes in the deferred copy queue destined to be copied to this every 5 minutes.
Queue Age Cluster. Thisisthe value at the end of theinterval.
76-79 | Average This 4 byte hexadecimal field indicates the average age, in seconds, of the Ageisupdated
Immediate logical volumes in the immediate copy queue destined to be copied to this every 5 minutes.
Queue Age Cluster. Thisisthe value at the end of theinterval.
80 Number of This 1 byte hexadecimal field indicates the number of Clustersin the Grid.
Clusters Thisfield can be used to determine how many Grid-Cluster containers will be
attached to thisrecord. Thereis amaximum of 8 Clusters. Thisisthe value at
the end of the interval.
Note: A maximum of four clustersis supported at thistime.
81-95 | Reserved All bytes set to x00.

Grid-Cluster Container

Bytes 96 and up (Number of Clustersx 256 bytes/set) For example, if thereare 3 Clustersin the
Grid therewill be 3 sets of data. Thereisa maximum of 8 Clusters.

This next segment of therecord contains one set of data for each Cluster in the Grid asdefined in
byte 80 above. Each set of data contains 256 bytes. Thedata for thefirst Cluster (Cluster 0) can be
found in bytes 96-351; the second Cluster’s (Cluster 1) data can be found in bytes 352-447, and so

forth.

0-3 Data A 4-byte field indicating the number of bytes transferred to this Cluster’s Count is
Transferred cache from another Cluster as part of a copy operation during thisinterval. incremented every
into a time a block of
Cluster's The Cluster transferred from is determined by the relative position of the dataistransferred
Cache from container segment within the record. A value of x00000000 is indicated for a to this cluster.
other Clusters | Cluster’s own value.
aspart of a
Copy Thevalueis reported in increments of 1 MB (1024x1024). Any residua datais
Operation rounded up to 1 MB.

Thisvalueisreset to 0 at the beginning of theinterval.

4-31 | Reserved All bytes set to x00.
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32-35 | Data A 4-byte field indicating the number of bytes transferred from this Cluster’s Count is
Transferred cache to another Cluster as part of a copy operation during thisinterval. incremented every
Froma time a block of
Cluster's The Cluster transferred to is determined by the relative position of the dataistransferred.
CacheTo container segment within the record. A value of x00000000 is indicated for a
Other Clusters | Cluster’s own value.
aspart of a
Copy Thevalueis reported in increments of 1 MB (1024x1024). Any residua datais
Operation rounded up to 1 MB.

Thisvalueisreset to 0 at the beginning of theinterval.

36-63 | Reserved All bytes set to x00.

64-67 | Logical A 4-byte field indicating the number of logical mounts from all Vnodesin this | Count is
Mounts Cluster which were satisfied by accessing another Cluster. incremented when
Directed to alogical mount is
other Clusters | The Cluster receiving the mountsis determined by the relative position of the | completed.

container segment within the record. A value of x00000000 is indicated for a
Cluster’s own value.

A logical mount is counted when the x20 message isreceived from the Library
Manager.

Thisvalueisreset to 0 at the beginning of theinterval.

68-95 | Reserved All bytes set to x00.

96-99 | Data A 4-byte field indicating the number of bytes transferred to this Cluster's Count is
Transferred cache from another Cluster as part of aremote write operation during this incremented every
into a interval. time a block of
Cluster’s dataistransferred.
Cache from The source Cluster is determined by the relative position of the container
other Clusters | segment within the record. A value of x00000000 isindicated for a Cluster’s
aspart of a own value.

Remote Write

Operation Thevalueis reported in increments of 1 MB (1024x1024). Any residua datais
rounded up to 1 MB.
Thisvalueisreset to 0 at the beginning of theinterval.

100- | Reserved All bytes set to x00.

127

128- | Data A 4-byte field indicating the number of bytes transferred from of this Cluster’s | Count is

131 Transferred cache to another Cluster as part of a Remote Read operation during this incremented every
froma interval. time a block of
Cluster's dataistransferred.
CacheTo The Cluster doing the remote read is determined by the relative position of the
Other Clusters | container segment within the record.. A value of x00000000 is indicated for a
aspart of a Cluster’s own value.

Remote Read
operation Thevalueisreported in increments of 1 MB (1024x1024). Any residua datais
rounded up to 1 MB.
Thisvalueisreset to 0 at the beginning of theinterval.
132- | Reserved All bytes set to x00.
255
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