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Preface

The IBM 3880 Storage Control and its attached disk
storage devices provide high-speed, direct-access storage
for general purpose data storage and system residence. It
attaches to the processing unit through a block multiplex-
er channel.

For experienced programmers, this manual provides
readily accessible reference material related to channel
command words, sense bytes, and error recovery.

Less experienced programmers will find sufficient
information to create channel programs to best use the
standard and special features of the 3880.

This manual is organized by the following topics:

* Introduction - describes the basic units and lists
highlights and functions.

e Input/Output Operations - describes operations
between the processing unit, channel, and storage
control.

» Fixed Block Command Set - describes each command
in the fixed block command set and gives examples of
channel programs for reading and writing data.

e Count, Key, and Data Command Set - describes each
command in the count, key, and data command set
and gives examples of channel programs for format-
ting, reading, and writing.

» Standard and Special Features — describes all the
features associated with the 3880 and gives examples
of how they are used.

* Sense Bytes and Error Recovery Procedures - de-
scribes all sense bytes and error recovery procedures
for each type of device that attaches to the 3880.

* Operator Panel - describes the switches and indicators
associated with the operation of the 3880.

Prerequisite Publications

Programmers should be familiar with the information
contained in the IBM System/370 Extended Architecture
Principles of Operation, SA22-7085; IBM System/370
Principles of Operation, GA22-7000; and the IBM 4300
Processors Principles of Operation for ECPS:VSE Mode,
GA22-7070.

Other Publications

Additional information about the devices that attach to
the 3880 can be found in the following manuals:

Reference Manual for IBM 3330 Series Disk Storage
Description, GA26-1615

Reference Manual for IBM 3340/3344 Series Disk
Storage Description, GA26-1619

Reference Manual for IBM 3350 Direct Access Storage
Description, GA26-1638

IBM 3370 Direct Access Storage Description, GA26-
1657

IBM 3375 Direct Access Storage Description and User’s
Guide, GA26-1666 ‘
IBM 3380 Direct Access Storage Description and User’s
Guide, GA26-1664

IBM 3380 Direct Access Storage General Information,
GC26-4193

Planning For and Use of IBM 3380 Direct Access
Storage, GC26-4208

Migration to 3380 Direct Access Storage, GC26-4197
IBM Disk Storage Management Guide, GBOF-1205
IBM Reference Summary for Handling Data Checks,
GX26-1669

Information related to 3880 Models 11, 13, 21, and 23
can be found in the following manuals:

Introduction to IBM 3880 Storage Control Model 11,
GA32-0060

IBM 3880 Storage Control Model 11 Description,
GA32-0061

Introduction to IBM 3880 Storage Control Model 13,
GA32-0062

IBM 3880 Storage Control Model 13 Description,
GA32-0067

IBM 3880 Storage Control Model 21 Introduction,
GA32-0080

IBM 3880 Storage Control Model 21 Description,
GA32-0081 .

IBM 3880 Storage Control Model 23 Introduction,
GA32-0082

IBM 3880 Storage Control Model 23 Description,
GA32-0083

Additional information about the channel to storage
control interface can be found in the IBM System/360
and System/370 I/O Interface Channel to Control Unit
Original Equipment Manufacturers Information manual,
GA22-6974.

For definitions of terms used with direct access storage
devices, see the IBM Vocabulary for Data Processing,
Telecommunications, and Office Systems, GC20-1699.

Divider tabs are available for the major sections of this
manual to provide quick reference to sense bytes, channel
commands, and other frequently used information. The
order number for the tabs is GX26-1663.
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Introduction

Storage Directors

The IBM 3880 Storage Control Models 1, 2, 3, and 4 provide the logical capabilities
to operate and control IBM disk storage devices. Each model of the 3880 provides
different device attachment capabilities to satisfy the disk storage requirements for
the following IBM systems and processors.

System/Processor Disk Storage
4341, 4361 Model Groups 4 and 5 3330/3333, 3340/3344, 3350, 3370,
4381 Model Groups 1 and 2* 3375, 3380
4331 Model Group 2* 3330/3333, 3340/3344, 3350, 3370**,
. 3375

System/370 Models 135, 135-3, and |3330/3333, 3340/3344, 3350
138

System/370 Models 145, 145-3, 3330/3333, 3340/3344, 3350, 3375
148, 155-lI, and 165-Il

System/370 Models 158, 158-3, 3330/3333, 3340/3344, 3350, 3375,
168, and 168-3 3380%*+

3031, 3032, 3033, 3081, 3083, 3330/3333, 3340/3344, 3350, 3375,
3084, and 3042-2 3380

* The 3880 Model 4 attaches only to 4361 Model Groups 4 and 5, 4381 Model
Groups 1 and 2, 4331 Model Group 2, and 4341. Only 3370 and 3375 can be
attached via the 3880 Model 4.

**Only 3370 Model A1/B1.

** #3380 Models AA4, AO4, and BO4 only.

Disk storage attachment to each model of the 3880 is described in the Device
Configurations section of this manual. Depending on the type of disk storage
attached, the 3880 attaches to the system through standard or data streaming,
block-multiplexer channels.

All 3880 Models 1, 2, and 3 contain two storage directors. The 3880 Model 4
contains only one storage director. Each storage director operates independently so
that each one provides the basic functions for storage control. That is, each storage
director has its own data path, control path, and address for channel communication
(see Figure 1).

Through use of diskettes, each storage director can be initialized to attach the
following types of disk storage devices:

IBM 3340 and 3344

IBM 3330, 3333, and 3350
IBM 3370

IBM 3375

IBM 3380
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The five disk storage options listed above are mutually exclusive on a storage
director. For example, 3370s cannot be attached to a storage director initialized for
3340s and 3344s, and 3340s and 3344s cannot be attached to a storage director
initialized for 3330, 3333, and 3350 disk storage.

When a storage director is initialized to attach 3370 disk storage, it implements the
command set required for fixed block channel programs. The 3880 implements the
count, key, and data command set for all other disk storage devices.
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Console \
Processor
o Executes I/0 instructions
e Stores data
e Stores status Channel
e Stores channel program e Executes channel programs
Disk Storage ® Controls transfer of data between

the processor and the 3880

Channel Data  Status
Com21ands ! /
B

M Storaae |
Disk Storage \ \ Storage |

o |

PR—

= 5=
\ \

* Model 4 has only
one storage director.

T
'Disk Storage and Controller \U/“

e Responds to orders from 3880 3880 Storage Control

e Positions access mechanism o Interprets and executes commands from channel
e Selects head e Controls channel and disk storage interfaces

e Reads and writes data. ® Furnishes status to system

o Serializes and deserializes data ® Performs diagnostic evaluation of storage control
e Performs error detection and correction and attached disk storage

Figure 1. Functional Description

" Introduction 1-3



Device Configurations

The following chart illustrates the various device confi

gurations that may be attached

to each model of the 3880.
Model Storage Director 1 Storage Director 2

1

Up to 4 strings of 3330/3333/
3350s or
Up to 4 strings of 3340/3344s
or
Up to 4 strings of 3370s
or
Up to 4 strings of 3375s

Up to 4 strings of 3330/3333/
3350s or
Up to 4 strings of 3340/3344s
or
Up to 4 strings of 3370s
or
Up to 4 strings of 3375s

2 Up to 4 strings of Up to 2 strings of 3380s
3330/3333/3350s (Models AA4, AO4 and BO4 only)
or

Up to 4 strings of 3340/3344s

Up to 4 strings of 3370s
or
Up to 4 strings of 3375s

3 Up to 2 strings of 3380s Up to 2 strings of 3380s

Up to 4 strings of 3370s Not available on model 4

or

Up to 4 strings of 3375s

Each storage director must be initialized for the desired device configuration, and is
subject to the limitations described in the 3330, 3333, and 3350 Attachment, 3340
and 3344 Attachment, 3370 Attachment, 3375 Attachment, 3380 Attachment, and
3380 Extended Attachment sections of this manual. Storage directors that attach
3380 Model AA4 or A04 must either be attached to a 3-megabyte per second
block-multiplexer channel, which can operate in data streaming mode, or they must
have the speed matching buffer feature for 3380s. Storage directors that attach 3380
Model AD4 or AE4 must be attached to a 3-megabyte per second block-multiplexer
channel that can operate in data streaming mode. Attachment of 3375s without the
speed matching buffer feature to the 3031, 3032, 3033, or 3042 Model 2 requires the
data streaming feature on the processor.

When a 3880 Model 1 or 2 is attached to a 4341, 4361, or 4381, the storage directors
attaching 3350, 3370, or 3375 disk storage must be attached to either a 2- or
3-megabyte per second block-multiplexer channel. When a 3880 Model 4 is attached
toa 4331, 4341, 4361, or 4381, the attaching 3370 or 3375 must be attached to a
2-megabyte per second block-multiplexer channel. Storage directors attaching
3330/3333 or 3340/3344 disk storage may be attached to either a 1-,2-, 0r
3-megabyte per second block-multiplexer channel.

The corresponding Channel Speed Control switch in the 3880 should be turned on if
the 3880 is attached to a channel capable of operating in data streaming mode. On a
3380 speed matching buffer (only) attached to a data streaming channel with a data
rate less than 3 megabytes per second, the 3880 Channel Speed Control switch must
be set for offset interlock. On a 3375 speed matching buffer (only) the Channel
Speed Control switch must be set for offset interlock when the data streaming
channel data rate is less than 2 megabytes per second. The Channel Speed Control
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switch should be set by a customer engineer when the 3880 is installed.

( ) Features

The 3880 is available with or supports the following standard and special features:

3380

Models Models
Feature 3330/3333/3350 | 3340/3344 | 3370 | 3375 | AA4,A04,B04 | AD4,BD4,AE4,BE4
Two-Channel Switch (model 4) No No Yes Yes No No
Two-Channel Switch Pair Yes Yes Yes* |[Yes* "Yes Yes
Two-Channel Switch Pair, Additional Yes Yes Yes* |Yes* Yes Yes
Eight-Channel Switch Yes No No No Yes Yes
Remote Switch Yes Yes Yes* |[Yes* Yes Yes
Speed Matching Buffer No No No Yes* Yes No
Block Multiplexer Yes Yes Yes Yes Yes Yes
Command Retry Yes Yes Yes Yes Yes Yes
Record Overflow Yes Yes N/A [No No No
End of File Yes Yes N/A |Yes Yes Yes
Multitrack Operation Yes Yes N/A _ [Yes Yes Yes
*Not available on 3880 Model 4

A brief description of these features follows. For a detailed description see the
Standard and Special Features section of this manual. In addition to these features
the 3880 also supports the device features listed in the following sections of this
manual: 3330, 3333, and 3350 Attachment; 3340 and 3344 Attachment; 3370
Attachment; 3375 Attachment; 3380 Attachment; and 3380 Extended Attachment.

{ | Two-Channel Switch

The two-channel switch feature (3880 Model 4 only) allows the storage director to be
shared by two channels. The channels may be attached to the same processor or to
different processors.

Two-Channel Switch Pair

The two-channel switch pair feature (3880 Models 1, 2, and 3) provides logically
separated switching facilities for both storage directors. It allows each storage
director to be shared by two channels. The channels may be attached to the same
processor or to different processors. Individual drives attached to a storage director
may be reserved for the exclusive use of either of the channels. This feature is not
available for a 3880 Model 4.

Two Channel Switch Pair, Additional

The two-channel switch pair, additional feature (similar to a two-channel switch pair
feature) enables four channels to share a storage director and its attached drives.
This feature is not available for a 3880 Model 4.

Eight-Channel Switch

The eight-channel switch feature is similar to the other channel switch features
except that it enables eight channels to share both storage directors and their
attached drives. This feature is available with 3330, 3333, 3350, and 3380 disk
storage. This feature is not available for a 3880 Model 4.
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Remote Switch

Speed Matching Buffer for 3380

Speed Matching Buffer for 3375

Block Mult;, pléxer

Command Retry

Record Overflow

The remote switch feature removes the Enable/Disable switches from the 3880
operator panel and relocates them to a remote location. This allows an operator to

reconfigure the system from a central point. This feature is not available for a 3880
Model 4.

The speed matching buffer for 3380 feature allows 3380 Models AA4, A04, and B04
to attach to block-multiplexer channels with a data rate less than 3 megabytes per
second. This feature is required to attach 3380s to System/370 Models 158, 158-3,
168, and 168-3, to the 2-megabyte channels on 4341, and to block-multiplexer
channels without data streaming on the 3031, 3032, 3033, and 3042-2. Use of the
speed matching buffer is not permitted with the 3380 Extended Attachment.

The speed matching buffer for 3375 feature allows 3375s to attach to block-
multiplexer channels that operate at data rates as low as 1.5 megabytes per second or
at data rates greater than the 1.859 megabyte per second data rate of the 3375. This
capability allows sharing of 3375s by processors with different block-multiplexer
channel speeds while still taking advantage of the high-speed channels.

This feature is required to attach 3375s to System/370 Models 145, 148, 155, 158,
158-3, 165, 168, and 168-3, and to block-multiplexer channels without data
streaming on the 3031, 3032, 3033, and 3042-2. This feature is not available for a
3880 Model 4.

The block multiplexer feature allows a storage director to disconnect from the
channel during mechanical delays caused by commands that require repositioning of
the access mechanism or excessive rotational delay.

Command retry is a channel/storage director procedure that allows a command in
the channel program to be re-executed without causing an I/O interrupt. Itisa
standard feature on all devices. However, its application varies with the specific
device type.

The record overflow feature allows a storage director to process logical records that
exceed the capacity of a track. When using overflow records, the hardware factor
limiting the size of the record that can be processed is the cylinder boundary.

Record overflow is a standard feature on 3330, 3333, 3340, 3344, and 3350 devices;
it is not applicable on 3370s, 3375s, or 3380s.
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End of File

Multitrack Operation

An end-of-file record defines the end of a logical group of records. It is written by
executing a Write Count, Key, and Data command with a data length of zero.
Execution of the command by the storage director instructs a drive (except the 3375
and 3380) to write a data area consisting of 1 byte of zeros. The 3380 writes a data
area of 20 bytes of zeros and 12 bytes of error correction code. The 3375 writes 20
bytes of sync area, 32 bytes of zeros, and 12 bytes of error correction code.

End of file is a standard feature for all devices except the 3370; it is not applicable on
3370s because of the fixed block format used with these devices.

On all search and most read commands, a storage director can automatically select
the next sequentially numbered head on a drive. This eliminates the need for Seek
Head commands in a chain of read or search commands.

The multitrack feature is standard for all devices except 3370s; it is not applicable on
3370s because of the fixed block format used with these devices.

3330, 3333, and 3350 Attachment

3340 and 3344 Attachment

When initialized for 3330, 3333, and 3350 operations, each storage director can
attach up to four strings of 3330/3333 and/or 3350 disk storage. The first device on
a 3330/3333 string must be a 3333 Model 1 or 11. Each 3333 may attach up to '
three 3330 Models 1, 2, or 11 in any combination.

The first device on a 3350 string must be a 3350 Model A2 or A2F. Each 3350
Model A2 or A2F may attach up to three 3350 Model B2s or B2Fs or up to two 3350
Model B2s or B2Fs and one 3350 Model C2 or C2F. The 3350s must operate in
native mode.

Strings of 3330/3333s and 3350s may be intermixed on the same storage director.
The 3880 supports the following 3330, 3333, and 3350 features:

Rotational position sensing
‘String switch option

Remote switch .

3350 fixed head option

3350 alternate controller feature

These features are described in the Reference Manual for IBM 3350 Direct Access
Storage, GA26-1638, and in the Reference Manual for IBM 3330 Series Disk
Storage, GA26-1615.

Each storage director, when initialized for 3340 and 3344 operation, can attach up to
four strings of 3340s and 3344s. With the following limitations, the 3340s and 3344s
may be intermixed on the same strings.

e On all strings, the first unit must be a 3340 Model A2.

e Onstrings 0 and 2, one, two or three 3340 Model B2s or 3344 Model B2s may
attach in any order or combination. A 3340 Model B1 may replace one B2 at the
end of the string.
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3370 Attachment

3375 Attachment

3380 Attachment

* Onstring 1, one, two, or three 3340 Model B2s may be attached. A 3340 Model
B1 may replace one B2 at the end of the string.
* Onsstring 3, one 3340 Model B1 or B2 may be attached.

A maximum of 28 physical drives are allowed with a maximum of 64 logical device
addresses.

The 3880 supports the following device features:

String switch option
Remove switch

Rotational position sensing
Fixed head option

These features are described in the Reference Manual for IBM 3340/3344 Disk
Storage, GA26-1619.

When initialized for 3370 operation, each storage director can attach up to four
strings (16 physical spindles or 32 logical device addresses) of 3370 Disk Storage
devices. The first unit on a string must be a 3370 Model A1 or A2; up to three 3370
Model B1s or B2s may be attached to the model A1 or A2.

The 3880 supports the 3370 string switch feature. This feature is described in IBM
3370 Direct Access Storage Description, GA26-1657.

When initialized for 3375 operation, a storage director can attach up to four strings

(32 logical device addresses) of 3375 disk storage. The first unit on a string must be

a model Al. Up to three additional model B1s may be attached to the first unit. i ‘
N\ y

The 3375 Model D1 contains another controller that provides an additional path to
each actuator in the string. A model D1 can only be used in a complete string of four
units and replaces the last model B1 in the string.

The 3880 supports the string switch feature that is available with the 3375. This
feature is described in the IBM 3375 Direct Access Storage Description and User’s
Guide, GA26-1666.

When initialized for 3380 operation, each storage director can attach up to two
strings (32 logical device addresses) of 3380 disk storage. The first unit on a string
must be a model A04, or AA4. Up to three additional model BO4s may be attached
to the first unit on a string.

The 3880 supports the dynamic path selection function available with 3380 Model
AA4. Models AA4 cannot share the same storage director as models A04.

The 3380 attachment does not support the 3380 Model AE4, AD4, BE4, or BD4.

The 3380 Models AA4, A04, and B04 are described in greater detail in the IBM
3380 Direct Access Storage Description and User’s Guide, GA26-1664.
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3380 Extended Attachment

Up to two 3380 strings headed by Models AA4, AD4 or AE4 can attach to each
storage director in a 3880 Model 3 if the 3380 Extended attachment feature is
installed. (This consists of the 3380 AD4/AE4 Support feature #8173 and 3380
EXTENDED Specify code #9208). A 3380 Model AD4 can support up to three
BD4/BE4s in the same string. Similarly, a 3380 Model AE4 can support up to three
BD4/BE4s in the same string. 3380 Models AA4/B04 cannot be intermixed in the
same string with AD4/BD4 or AE4/BE4 models, however, an AA4/B04 string can
attach to the same storage directors as a string headed by either an AD4 or AE4
model.

The 3880 supports the dynamic path selection function available with 3380 Models
AA4, AD4, and AE4.

The 3880 supports the device level selection function available with 3380 Models
AD4 and AE4.

The speed matching buffer is not supported with this attachment.

A 3380 Model AA4, AD4, or AE4 cannot attach to two storage directors that share
the same channel. The two storage directors must have different channels. The
channels may be on the same or different processors.

The 3380 is described in greater detail in the IBM 3380 Models AD4, BD4, AE4,
and BE4 Direct Access Storage General Information, GC26-4193.
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Input/Output Operations

General Description

Channel Operation

Inpﬂt /output (I/O) operations, initiated by 1/O instructions in the system control
program, are controlled by commands fetched from main storage by the channel.

Typically, I/O instructions executed by the processor can:
¢ Initiate a channel program.

¢ Force premature end of a channel program.

¢ Resume a suspended channel program.

¢ Collect status about the condition of the 1/O system components (for example:
channel, storage director, and drive).

e Clear (reset) the state of I/O system components.

For a detailed description of the I/O instructions and the functions provided, see the
appropriate Principle of Operations manual:

o IBM System/370 Extended Architecture Principles of Operation, SA22-7085
» IBM System/370 Principles of Operation, GA22-7000
o IBM 4300 Processors Principles of Operation for ECPS:VSE Mode, GA22-7070

After successful execution of an I/O instruction which starts a channel program, the
channel may independently select and govern the storage director and drive
addressed by the instruction. Main storage locations contain commands and data
that enable the channel to do those functions necessary to complete the operation.

Channel | Storage Control Timing

Data Transfer

Under expected normal conditions, the 3880 may add up to 160 microseconds to
initial selection time and may delay up to 124 microseconds before propagating the
requested channel selection tag because of a withdrawal of the request.

During non-streaming read, write, or search data transfer operations, the 3880 may
drop each inbound tag after keeping it up for a minimum time period as shown
below. The inbound tag may drop even if a response from the channel is not
received.

Minimum Inbound Tag

Disk Storage Duration (Nanoseconds) i
3330/3333 1045 i
3340/3344 940 :
3350 730
3370 420
3375 420
3375 (speed matching buffer) 630
3380 (speed matching buffer) 630

Input/Output Operations  2-1



System and Selective Resets

Channel Command Word

Status Information

The 3880 may issue as many as three inbound tags before an outbound tag is
received.

The 3880 may raise an inbound tag while the corresponding outbound tag is still
active.

If the duration of a corresponding channel outbound tag is less than 80 nanoseconds,
a channel overrun condition is detected.

Following the signaling of a stop, the channel may still receive one or more data
transfer requests.

For additional information about the channel interface, see IBM System/360 and
System/370 1/O Interface Channel to Control Unit Original Equipment
Manufacturers’ Information, GA22-6974.

A system reset is issued during power on to all units attached to the system or when
the reset switch is activated. The units may be in a selected or not-selected condition
at the time of the reset.

Because the storage director and drives may be not-selected by the issuing system, a
system reset must wait until the interface for this channel can be selected. When the
interface for this channel is selected, the interrupt for the channel is reset, as well as
each device connected to the channel. One at a time, all devices available to this
channel are selected and checked for pack change status. The availability status is
then updated to release these devices to the other channel.

A selective reset is issued by a system to a single unit that is selected by the system
and channel. The selective reset is normally used to reestablish communication with
a unit that has an error and is not responding to normal communications.

A selective reset causes the selected drive to be reset, the storage director to reset any
interrupt or error condition indications, and the drive to be deselected.

Channel command words (CCWs) in S/370 and in ECPS:VSE mode processors have
a similar format. CCWs in Extended Architecture (370-XA) mode operation have
two different formats: Format 0 and Format 1. All CCW formats contain the same
type of fields, but the fields are arranged in different order. The 3880 supports all
CCW formats.

In 370-XA, Format 0 is associated with 24-bit real storage addressing. Format 1 is
associated with 31-bit real storage addressing. The CCW formats for S /370 and
ECPS:VSE mode are for 24-bit real storage addressing. There is no comparable
31-bit real storage addressing mode for S/370 and ECPS:VSE mode.

The CCW formats are shown in Figure 2.

Status information informs the program of the I /O device status or the conditions
under which an I/O operation was ended. See the appropriate Principles of
Operation manual (listed in the Preface) for detailed information on status reporting.

The type of status information reported is shown in Figure 3.
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System/370, 370-XA (Format 0), or ECPS:VSE Mode

0 78

3132 39 40 47 48 63

Command
Code

Data Address

Flags Not Used Count

370-XA Mode (Format 1)

0 78

1516

3132 63

Command
Code

Flags

Count Data Address

Field
Designation

Command code

Data address

Flags

Count

Function

Bits 0 through 7 specify the operation to be performed. The four low-order bits
(4-7) of the command code identify the operation to the channel. The channel
distinguishes the operations: write, control, read, sense, or transfer-in-channel.
Commands that initiate I/O operations cause all eight bits to be transferred to the
storage director.

The data address field specifies either the address of the area associated with data
transfer operations, or an indirect address word (IDAW) which specifies the data
area.

The flag field contains various flag bits which differ between S/370, 370-XA, and
ECPS:VSE mode of IBM 4300 processors. See the appropriate Principles of
Operation manual for more details.

The count field specifies the number of 8-bit byte locations in the storage area
designated by the data address.

Figure 2. Channel Command Word Formats
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System/370 and ECPS:VSE Mode

l Command Address Device status | Channel status Residual Count —|
0 3132 39 40 47 48 63

370-XA Mode

CCW Address
Device Status Subchannel Status [ Count
0 78 1516 31

Note: See the appropriate Principles of Operation manual for more details.

Field Function

Designation

Channel command This field usually contains an address eight positions higher than the address
word address of the last CCW used.

Device Status

Attention Attention is set with device end and unit exception to indicate a not ready to ready
transition (3375 and 3380).

Status modifier Status modifier is set whenever a Search High, Search Equal, or a Search High or
Equal command has been executed and the condition was satisfied (CKD command
set only).

The status modifier is also set, along with the busy bit, to signify that the storage
director is busy.

It is also set with channel end and unit check to initiate command retry.

Control unit end Control unit end is set if a storage director busy status has been generated previously
and the busy condition has been terminated.

Busy Busy indicates that the selected device is busy.
I (For 3380 Models AA4, A04, and B04, it also indicates that CE Mode is set.)

It also is set in response to any command (except Test I/O) if there is outstanding
status for the device.

Channel end Channel end is set at the end of data transfer for each channel command.
Device end Device end is set at the end of device activity for each channel command.

When device end is set without other status bits, it indicates that the device is
available. It is also set with channel end after successful completion of all commands
not requiring access motion or media positioning.

When set with attention and unit exception, it indicates a not ready to ready
transition (3375 and 3380 only).

Unit check Unit check is set whenever an unusual or error condition is detected. A sense 1/0
command may then be used to identify the condition.

It also is set with status modifier and channel end to indicate command retry.

Figure 3. Status Information (part 1 of 2)

2-4 IBM 3880 Storage Control Description



Field
Designation

Unit exception

Channel status

Residual count
(S/370, ECPS:VSE)
Count (370/XA)

Figure 3. Status Information (part 2 of 2)

Function

Unit exception is set with channel end and device end to indicate that the
trace/dump buffer is not valid during execution of a Diagnostic Sense/Read
command. Unit exception is also set during a Write Key and Data and Write Data
commands.

For CKD, it indicates an end of file has been detected during a Read RO, Read IPL,

Read CKD, Read Key and Data, Read Data, Write Update Key and Data, Write

Key and Data, Write Data or a Write Update Data command. It results from a data

length of zero being detected in the count area of a record. When this condition is
detected, no data is transferred to or from the data area. If the key length is not ze
the key area is transferred.

Set with attention and device end to indicate a not ready to ready transition (3375
and 3380).

The channel status field indicates channel conditions. For 370-XA mode, this field
contains the subchannel status.

This field contains the residual count from the last CCW used.

Input/Output Operations

ro,

2-5



Program Status Word

Status Presentation

Initial Status

When an I/O interrupt occurs, the current program status word is stored, and a new \
program status word is loaded. By storing the current PSW during an interruption, N
processor status is preserved for inspection by the program. Loading a new PSW

causes the state of the processor to be initialized or changed to branch to a new

instruction sequence. If, at the end of an interrupt routine, an instruction is executed

that restores the old PSW as the new PSW, the system is restored to the state

existing before the interruption, and the interrupted routine continues.

A detailed description of the program status word can be found in the appropriate
publication listed at the beginning of this chapter.

The initial status byte is zero for Test I/O commands and all nonimmediate
commands unless one or more of the following conditions exists.

Control unit busy is indicated for one of the following reasons:
1. A write operation is still in progress after chaining has been terminated.

2. The storage director is disconnected during command chaining when a
storage control error recovery procedure is in progress.

3. The storage director is doing a format defective block, check data, or
format ID operation. (See the Channel Commands section for a
description of the Locate, Write, or Diagnostic Control commands.)

4. The storage director is executing a Diagnostic Load command or a
diagnostic test. ‘

5. A status condition is pending in the storage director for other than the

addressed device. (See the Pending Status section of this manual.)

A system reset is in progress.

The storage director is maintaining a contingent connection to some
device other than the addressed device. (See the Contingent Connection
section of this manual.)

8. A storage director initiated connection is preferred over a channel
initiated connection because presentation of consecutive device busy or
zero status to the channel exceeds the number of devices that can be
attached to the storage director.

9. The storage director is in a long connection with another channel.

10. The storage director is initiating a seek operation after having disconnect-
ed from the channel.

11. The storage director is accumulating sense data for a previously presented
unit check and a command is received for the device in the contingent
connection.

* A status condition is pending in the storage director. (See the Pending Status
section of this manual.) The pending status is presented as initial status and the
busy bit is included in the status byte unless a Test I/O command was being
executed. The busy bit indicates that the device is busy because of the
outstanding status. The pending status is then cleared unless it is stacked by the
channel. After the status is cleared, the device must be readdressed to determine )
whether it is available. \_,»)
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Pending Status

* The device is busy to the channel interface. In this case, the busy bit appears
alone in the initial status byte. The device is busy to the interface if channel end
occurred without device end for the device, and device end has not been
generated, or if the device is reserved by another interface. This paragraph does
not apply to Set Path Group ID and Sense Path Group ID commands addressed
to 3380s with the dynamic path selection function.

* A status condition is pending in the device. (See the Pending Status section of this
manual.) The pending status is presented as initial status and the busy bit is
included in the status byte unless a Test [/O command was being executed. The
pending status is then cleared unless it is stacked by the channel. This paragraph
does not apply to Set Path Group ID and Sense Path Group ID commands
addressed to 3380s with the dynamic path selection function.

* A unit check condition exists at the storage director or device. In this case, unit
check is presented as initial status unless the command was a Sense command. A
zero initial status byte is presented for the Sense command if the Sense command
is issued while in a contingent connection.

* Initial status indicates command retry.

* Invalid parity is sensed in the command code.

Immediate commands (commands not requiring data transfer) present channel end
and device end in initial status.

A pending status condition can exist for either the storage director or a device.
Status is pending for the storage director if:

* Interface disconnect was signaled after a command was issued but before channel
end status was accepted. The ending status for the operation is pending after the
operation is complete.

* Interface disconnect was signaled during a Test I/O command before the status
was accepted by the channel. The status for the addressed device remains
pending in the storage director.

* Busy, channel end, or unit check status was stacked by the channel.
* Zero status in response to a Test I/O command was stacked by the channel.

» Control unit busy status was presented to the channel. (Control unit end is
pending.)

* Device end status from a Locate or Diagnostic Control command is stacked.

Note: If device end status for a not ready to ready interrupt is stacked in a
multichannel environment, the status is pending in the storage director, but the
storage director does not appear busy for all other devices.

Status pending for the storage director (except for control unit end) causes the
storage director to appear busy for all devices except the device for which the status
condition exists. Unless it is busy, the storage director will request service to clear
the pending status. Status is cleared when presented to, and accepted by, the
channel.

Status is pending for a device if:

* Channel end was presented alone and the operation is complete at the device.

* Busy status was presented and the device is no longer busy.
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* The device has gone from a not ready status to a ready status.
* Device end status from a Seek or Set Sector command is stacked.

Status pending for a device causes the storage director to request service when both

the storage director and device are not busy. The status is cleared when presented to,
and accepted by, the channel.

Device end status is the only condition that can be pending in a device.

Status Pending Indicator
The Status Pending indicator on the operator panel is on when:

* The storage director is in a contingent connection state.

* The storage director is waiting for a device response during a storage director
and/or device retry.

» Status is pending for the storage director.

Priority of Pending Status Conditions
When presented via polling, the priority of pending status conditions is:

* Status pending in the storage control (except control unit end)
e Unsuppressible status
* Suppressible device end status

¢ Control unit end status

Note: During a contingent connection, control unit end has first priority.

Address Associated with Pending Status

All status conditions (except control unit end) are associated with a specific device
address. When there is no contingent connection, control unit end may be cleared by
addressing any of the devices attached to the storage director. However, during a
contingent connection, control unit end is associated with the specific address for
which the contingent connection is being maintained.

When presented via polling, the address associated with control unit end status is
always the lowest device address within the range of addresses recognized by that
storage director, whether the device exists or not.

Note: Generally, when all the device addresses within a specified address range on a
storage director do not exist, the system control program (SCP) I/O generation may
not include the non-existent device addresses. The handling of control unit end
status, which may be accompanied by the address of a non-existent device on the
storage director, is SCP dependent.

For the MVS/SP Version 1 SCP (MVS/370), control unit end status is handled
much the same as a channel available interrupt. In the redrive of any I/O requests
queued by 10S, only the channel portion of a device address accompanying the
control unit end status is used; the control unit/device portion of the address is
ignored. For MVS/SP Version 2 (MVS/XA), all redrive of queued operations after
receipt of control unit end status is handled by the channel subsystem, not the SCP.
Under both of these SCPs, the IOCP CNTLUNIT macro must include the full range
of addresses the control unit is capable of responding to, whether all the devices are
physically installed or not. The MVS/370 or MVS/XA SYSGEN need include only
the actual devices installed on the control unit.

When other SCPs receives status (like control unit end) from a non-existent device,
the status may be ignored. For the 3880 attached to non-MVS systems, the lowest

2-8 IBM 3880 Storage Control Description

-



Suppressible Status

Contingent Connection

Addressing

Channel Commands

non-existent address should be generated to ensure that the SCP will recognize the
address returned with control unit end status. Likewise, addresses Sfor devices to be
added to a system should be generated before they are actually installed.

All status conditions are suppressible except (1) device end status associated with
channel end for which chaining has been indicated and (2) the device end status
associated with unchained Locate or Diagnostic Control commands.

A contingent connection is established in the storage director after the channel
accepts a status byte containing unit check. It lasts until a command other than Test
I/0 or No-Operation receives an initial status byte of zero for the storage director
and device address that generated the unit check, or a selective or system reset
occurs.

Each storage director and drive (or access mechanism, if applicable) is assigned a
device address at the time of installation. This address (8 bits) is used by the channel
to select a particular device. See Appendix A for a detailed description of device
addressing.

The selection tag is propagated if an attempt is made to address a storage director,
controller, or string that is non-existent, powered off, or disabled by the channel
Enable/Disable switch on the 3880 panel or by the string switch feature. The 3880
presents unit check if that controller has been selected successfully since the last
IML.

When the 3880 and its attached devices are separately powered on and enabled to an
already running operating system, operator commands may need to be issued after
the 3880 is made available to ensure that all device addresses are recognized. (See
the operating system operators guide for the appropriate commands.)

If an addressed drive in a properly selected string or controller is non-existent or
powered off, unit check is presented in the initial status.

The 3880 supports two different channel command sets: one for devices using a
count, key, and data (CKD) format, and one for devices using a fixed block format.
In most cases, the command codes for each command set are different and cannot be
used with the other command set.

There are eight basic types of commands: control, write, read, search, sense, test /0,
diagnostic, and transfer-in-channel. The following is a brief description of the basic
types of commands. Individual commands for each command set are described in
detail in the Fixed Block Command Set and Count, Key, and Data Command Set
sections of this manual.
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Control

Write

Read

Search

Control commands do not involve a transfer of data records between the storage

director and main storage. However, control information is often transferred from ,
main storage to the storage director. This information may include an order code o
specifying some further action to be taken by the storage director or device, or it may

contain parameters defining the types of operations that are allowed or data areas

which may be accessed.

The data address field of the channel command word or indirect address word

(ECPS:VSE excepted) designates the location containing the required additional
information.

Write commands transfer data from main storage to disk storage. Data is fetched
from main storage in an ascending order of addresses, starting with the address
specified in the data address field of the channel command word or indirect address
word (ECPS:VSE excepted).

Read commands transfer data from disk storage to main storage. Data is placed in
main storage in an ascending order of addresses, starting with the address specified in
the data address field of the channel command word or indirect address word
(ECPS:VSE excepted).

When using the count, key, and data command set, some read commands can operate
in either single-track or multitrack mode. These commands are identified in the
individual command descriptions in the Count, Key, and Data Command Set section
of this manual.

The search commands are part of the count, key, and data command set. During
execution of search commands, the channel operates in write mode while the disk
storage operates in read mode. The storage director compares the data coming from
the drive against the data from main storage. When the search has been satisfied
(for example, compared equal, high, and so on), the storage director returns a status
modifier bit with channel end and device end. This causes the channel to skip the
next CCW in the chain and fetch the next CCW from a storage location 16 bytes
higher than the current CCW. Normally a Transfer-in-Channel (TIC) command is
chained to the search command. The following is an example of this procedure:

Search Key Equal

TIC *-8

Read Data

When the search is unsuccessful, the TIC command following the search command

causes the search to be repeated. When the search is successful, the status modifier
causes the TIC command to be skipped and the Read Data command to be executed.
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Sense

Test1/0

Diagnostic

Transfer-in-Channel Command

The Sense command transfers up to 24 bytes of basic sense information from the
storage director to the channel. These 24 bytes provide information about unusual
conditions detected in the last operation and the current status of the storage director
and device. The Sense ID command transfers up to seven bytes of information that
define the DASD configuration.

Other sense-type commands perform other functions (such as reserving a device)
besides transferring the sense information, device characteristics, or log and
statistical data.

The Test I/O command is not the result of the channel executing a CCW and it is
not written into the channel program by the programmer.

The Test I/O command is automatically generated by the channel when the channel
requires status information. It appears to the storage director as a command byte of
all zeros and is treated as an immediate command. Test I /O requests the storage
director to send all outstanding status information to the channel. Test I /O normally
presents an all-zero status byte. Stacked or pending status (if any) is presented in
initial status.

The Diagnostic commands are used for maintenance purposes only. Any use other
than that provided by IBM diagnostic programs may yield unpredictable results.

The Transfer-in-Channel (TIC) command provides chaining capabilities for CCWs
not located in adjacent main storage locations. The TIC command does not initiate
any 1/0O operation at the channel, and the storage director and device are not
signaled when the command is executed.

Except for 370-XA mode, the TIC command cannot be the first CCW of a channel
program. The TIC command cannot transfer directly to another TIC command. To
address a TIC command on integral boundaries for double words, the TIC command
must contain zeros in the three bits to the extreme right in the data address field.
For System/370 and ECPS:VSE mode, the TIC can be stored between 0 to 16
megabytes of real storage. For 370-XA, the TIC can be stored between 0 to 2
gigabytes of real storage.

In System /370 and ECPS:VSE mode, the TIC command code is hexadecimal ' X8" s
and the flag and count field is ignored. For 370-XA, the command code is '08' and
the flag and count fields must be zero.

The usual notation for a TIC is: TIC *-8. This notation indicates that the TIC is a
branch to the present CCW address minus eight.
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The following table summarizes the main differences of a TIC command between
System/370, ECPS:VSE, and 370-XA (Format 0) modes and 370-XA (Format 1)

mode. N
System/370, ECPS:VSE,
and 370-XA (Format 0) 370-XA (Format 1)

Command code ‘X8 08"

Count Cannot be 0 Must be 0

Stored address 0-16 megabytes 0-2 gigabytes

Field format Flags and count ignored Flags and count must be 0

First CCW Cannot be TIC TIC allowed
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Fixed Block Command Set

Figure 4 is a summary of the fixed block command set used for 3370 operation. This
section of the manual also contains a detailed description of each command. For
illustration purposes, the CCW format associated with System/370 mode,
ECPS:VSE mode, and 370-XA (Format 0) mode is shown in the command

examples.
Command Code
Command Page Hexadecimal Binary
Control
No-Operation (No-Op) 3-2 '03" 0000 0011
Define Extent 3-3 '63" 0110 0011
Locate 3-6 43" 0100 0011
Read ;
Read 3-11 42" 0100 0010
Read Initial Program Load 3-13 '02' 0000 0010
(IPL)
Write
Write 3-14 ‘41 0100 0001
Sense , v
Sense 3-17 04 . 0000 0100
Sense ldentification (ID) 3-18 'E4" 1110 0100
Read and Reset Buffered Log 3-19 A4’ 1010 0100
Read Device Characteristics 3-20 '64"' 0110 0100
Device Reserve 3-21 ‘B4 1011 0100
Device Release 3-22 ‘94" 1001 0100
Unconditional Reserve 3-23 ‘14 0001 0100
Diagnostic
Diagnostic Control 3-25 'F3' 1111 0011
Diagnostic Sense/Read 3-31 'C4: 1100 0100

Figure 4. Summary of the Fixed Block Command Set
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No-Operation

0 78 3132 39 40 47 48 63

Command Data Address Flags Not Used Count

Code (Decimal)

0000 0011 |ignored Used at the Must be nonzero to avoid

'03" discretion of program check
programmer

Function

Chaining Requirements

Status

Description

The No-Operation (No-Op) command is used to maintain channel connection during
I/0 operations.

None.
Channel end and device end are presented in initial status.

The No-Op command is processed as an immediate command. It causes no action at

the addressed device. Channel end is signaled immediately upon receipt of the
command code.
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Define Extent

0 78 3132 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
0110 0011 |Specifies the main storage location of the Used at the 16
'63"’ first byte of parameters discretion of
programmer
Function

- The Define Extent command transfers 16 bytes of parameters from the channel to
the storage director. The parameters define the size and location of a data extent.

Chaining Requirements

Status

Description

The Define Extent command must not be preceded by another Define Extent or
Read IPL command in the same chain.

Initial status is normally zero. Channel end and device end are presented after the
parameters have been transferred and checked for validity. Invalid parameters cause
the command to be terminated with channel end, device end, and unit check status.

The data extent area, defined by the parameters transferred to the storage director,

establishes limits on the device within which subsequent chained commands are

permitted to operate. The parameter list also contains an inhibit mask to determine
which types of commands are permitted in the chain.

The format of the parameters transferred is:

Byte

0

1

2 and 3

4 through 7
8 through 11

12 through 15

Description
Mask byte

Must be zero

Block size

Offset to first bldck of extent

Relative displacement, in the data set, to the first block

of the extent

Relative displacement, in the data set, to the last block

of the extent

The Define Extent command parameters are retained in the storage director until the
end of the command chain.

Fixed Block Command Set
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Define Extent

0 78 3132 39 40 47 48 63
Command Data Address Flags Not Used Count
Code . (Decimal)
0110 0011 |Specifies the main storage location of the Used at the ' 16
'63" first byte of parameters discretion of
programmer

Description (Continued)

Byte 0

Byte 1

Bytes 2 and 3

This byte is the mask byte. It is used to inhibit or control certain operations in

subsequent commands in the chain. The function of the bits is:

Bits

Oand 1
00
01
10
11

2and 3

4

- O

6and 7

This byte is not used, but it must be set to zero or the parameters are invalid.

These bytes define the block size and should be set to a value of 512. (A value of

Function

Inhibits format write operations
Inhibits all write operations
Must not be used

Permits all write operations

Must be 00 or parameters are invalid

Data area
CE area. Used for maintenance purposes only

Inhibit diagnostic commands
Permit diagnostic commands

Must be 00 or parameters are invalid

zero in these bytes is interpreted as a default value of 512.)

Bytes 4 through 7

These bytes define the offset, in blocks, from the beginning of the device to the first

block of the extent.

Bytes 8 through 11

These bytes define the relative displacement, in blocks, from the beginning of the

data set to the first block of the extent.
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Define Extent

0 78

3132 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
0110 0011 |Specifies the main storage location of the Used at the 16
'63" first byte of parameters discretion of
programmer

Description (Continued)

Bytes 12 through 15

These bytes define the relative displacement, in blocks, from the beginning of the
data set to the last block of the extent.

Note: The storage director uses the offset parameters to determine if the extent of
the data set is within the limits of the addressed device. If the limit is exceeded, the
Define Extent command parameters are invalid and the command is terminated
with channel end, device end, and unit check status.

The following example illustrates the use of bytes 4 through 15 in the Define Extent
command. This is a data set consisting of three extents recorded on two logical
devices. For example, if bytes 4 through 15 = *00 00 02 08 00 00 00 64 00 00 00 95,

Device 1
Ii _ 399]400 gq 499[500 519|520 gy 569570 —l

—_ - - /’ - -

—_ —
— ——
Data Set - —
99100
° Extent 1 E1) P
\ ~
\ \\
. \ N

Device 2 ~
E _ 759|760 E3 809'810 ] ]

In the example, the Define Extent command is used to specify the second extent area
of the data set. The limits of the extent are defined by the two displacements relative
to the beginning of the data set (blocks 100,, and 149,,). The location of the extent
on the device is specified by an offset from the beginning of the device (block 520,,).

A subsequent Locate command would specify a particular block of data by using a
displacement from the beginning of the data set. A valid parameter in the Locate
command for this example would be in the range from block 100,, to block 149,,.
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Locate

0 78 3132 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
0100 0011 [Specifies the main storage location of the Used at the 8
'43" first byte of parameters discretion of
programmer
|
|
| Function
The Locate command transfers eight bytes of parameters from the channel to the
storage director. The parameters specify the location and amount of the data to be
processed.
Chaining Requirements
The Locate command must be preceded by a Read IPL or Define Extent command
in the same chain or the command is rejected with channel end, device end, and unit
check status.
Status
Initial status is normally zero. Channel end is presented after the parameters have
been transferred and checked for validity. See the following description for
conditions causing command termination and status associated with the termination.
Description
The parameters transferred by this command have the following format:
Byte Description
0 Operation byte
1 Auxiliary byte
2and 3 ' Number of blocks to be transferred
4 through 7 Relative displacement of the first data block in
the data set
Byte 0

Byte 0 is the operation byte. It specifies the type of record orientation that is
required, and the operation to be performed when the desired track position is
reached. Byte O consists of two functional parts; bits 0 through 3 are modifier bits,
and bits 4 through 7 define the operation code.

Modifier Bits (0 through 3). The modifier bits are not used for 3880/3370 operations.

Bits 0, 1, and 2 are reserved and must be set to zero; otherwise the parameters are
invalid and the command will terminate with device end and unit check status. Bit 3
is not used.
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Locate

0 78 31 32 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
0100 0011 |Specifies the main storage location of the Used at the 8
43" first byte of parameters discretion of
programmer

Description (Continued)

Operation Code Bits (4 through 7). These four bits define the following operations:

Bits 4-7 Operation

0100 Format defective block
0001 Write data

0101 Write and check data
0010 Read replicated data
0110 Read

Any other combination of bit settings is invalid and will cause the command to
terminate with device end and unit check status.

Data transfer between the channel and storage director associated with these
operations does not occur during execution of the Locate command. Data transfer is
initiated by a read or write CCW following the Locate command.

Format Defective Block (0100): This operation code causes the storage director to
flag the block specified by bytes 4 through 7 as defective. The storage director
assigns an alternate block and establishes the appropriate backward and forward
pointers.

If the mask specified in the Define Extent command inhibits format write operations,
or if the Write Inhibit switch on the device is in the read-only mode, the Locate
command is terminated with device end and unit check status.

Upon receipt of the format defective-block operation code, the storage director
initiates an access to the first alternate block on the same physical cylinder as the
defective block. The storage director then scans for the first unused alternate block.
If there is not enough space in the alternate area of the same physical cylinder, the
storage director initiates an access to the alternate area of the nearest physical
cylinder and continues scanning. This process is repeated until an unused alternate
block is found, or until all alternate space on the device has been scanned. If all
alternate space has been used, the storage director signals unit check and device end
status.

If an unused alternate block is located, the storage director saves the alternate block
pointer and initiates an access to the defective block specified in bytes 4 through 7 of
the parameters, verifies correct orientation, and formats the block identification
(ID) with the defective flag bit on and the appropriate block pointer.

Format defective block operates on a single block only. Future references to the
defective block cause the storage control to access the assigned alternate block.
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Locate

0 78 3132 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
0100 0011 |Specifies the main storage location of the Used at the 8
'43" first byte of parameters discretion of
programmer

Description (Continued)

There is no data transfer between the channel and storage control during the format
defective block operation. All write data is generated internally by the storage
control. Only the ID areas of the defective and alternate blocks are written. A
Locate command specifying write data should be issued after the format defective
block to write the data field of the block.

If the Locate command was preceded by a Diagnostic Control command with a
subcommand of Displace ID, the storage director writes the block ID in its normal,
displaced, or extended displaced position according to the Displace ID subcommand.
The storage director then performs a readback check on the block ID just written. If
it is unreadable due to the data errors, the operation is terminated with device end
and unit check status.

If the Locate was not preceded by a Diagnostic Control command, the storage
director writes the block ID in its normal position and performs a readback check on
the block ID. If it is unreadable due to data errors, the storage director rewrites the
block ID at a displaced position and performs another readback check. If the ID is
still unreadable, the storage director rewrites the block ID at an extended-displaced
position and performs another readback check. If the data is still unreadable, the
operation is terminated with device end and unit check status.

In either case (with or without a preceding Diagnostic Control command) if the
readback check is successful, the storage director initiates an access to the alternate
block, verifies proper orientation, formats the alternate block ID with the appropriate
flag byte and backward pointer, and presents device end status.

Write Data (0001 ): This operation code prepares the storage director to write one or
more blocks of data. The number of blocks to be written is specified in the block
count parameters of the Locate command (bytes 2 and 3). If the mask specified in
the Define Extent command inhibits all write operations, or if the Write Inhibit
switch on the device is in the read-only mode, the Locate command is terminated
with device end and unit check status.

The write data operation establishes write orientation in the storage director for the
addressed device.

Write data causes the storage control to initiate an access to the first block to be
processed. The relative displacement of the first block specified by bytes 4 through 7
of the parameters is converted to the appropriate physical values for the addressed
device. When the access to the block is complete, the device presents device end
status.
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Locate

0 78 3132 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
0100 0011 |Specifies the main storage location of the Used at the 8
'43" first byte of parameters discretion of
programmer

Description (Continued)

Byte 1

Write and Check Data (0101): The storage director performs the same functions as

described for the write data operation code and, in addition, performs a read back
check on the data just written.

Read Replicated Data (0010): This operation code prepares the storage director to
read one or more blocks of data from a range of replicated data. The number of
blocks to be read is specified in the block count parameters (bytes 2 and 3). This
operation establishes read orientation in the storage director for the addressed device.

Read replicated data causes the storage director to initiate an access to the first block

of any unit of replicated data. Device end status is presented when the access is
complete.

Read Data (0110): This operation code prepares the storage director to read one or
more blocks of data. The number of blocks to be read is specified in the block count
parameters (bytes 2 and 3).

Read data causes the storage director to initiate an access to the first block of data to
be processed. The relative displacement of the first block specified by bytes 4
through 7 of the parameters is converted to the appropriate physical values for the
addressed device. Device end is presented when the access is complete.

Byte 1 is the replication count. This byte is ignored if byte 0 specifies a format
defective block. Byte 1 must be zero if byte 0 specifies read, write, or write and
check data. When byte 0 specifies read replicated data (bits 4 through 7 = 0010),
byte 1 specifies a range of blocks containing replicated data. The first block of this
range is specified by the relative displacement in bytes 4 through 7 of the parameters.

The storage director orients to the beginning of a unit of replicated data to minimize
rotational delay.

The block count (bytes 2 and 3 of the parameters) specifies the number of blocks in a
unit of replicated data. For example, if the block count is two and this two-block unit
is replicated five times, the replication count is ten.

If the replication count is less than the block count, or if the replication count is not a
multiple of the block count, the Locate command is terminated with device end and
unit check status.

If the replicated count equals the block count, the storage director converts the read
replicated data operation to a read data operation.
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Locate

0 78 3132 39 40 47 48 63 </
Command Data Address Flags Not Used Count
Code (Decimal)
0100 0011 |Specifies the main storage location of the Used at the 8
‘43" first byte of parameters discretion of
programmer

- Description (Continued)

Bytes 2 and 3
Bytes 2 and 3 are the block count parameters. They specify the number of sequential
blocks (maximum of 65,535) to be processed by the command immediately following
the Locate command. These bytes must not be zero or the Locate command
terminates with device end and unit check.

Bytes 4 through 7

Bytes 4 through 7 specify the relative displacement, in blocks, from the beginning of
the data set to the first block to be processed. The storage director compares the
relative block displacement of the blocks to be processed and the replication count

(byte 1) against the logical extent limits established by the previously executed
Define Extent command.

If the blocks to be processed are within the valid extent, the storage director
processes the Locate command. If any block is not within the valid extent range, the
Locate command is terminated with device end and unit check status. \
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Read

S’ 0

78 3132 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
0100 0010 |Specifies the main storage location where Used at the Specifies the number of
42" the first byte of data is to be transferred discretion of bytes to be read
programmer
Function

Chaining Requirements

Status

Description

The Read command causes data to be transferred from a device to the channel.

The Read command must be chained from a Locate command or the command is
rejected with channel end, device end, and unit check status.

Initial status is normally zero. Channel end and device end are presented after the
data is transferred to the channel. See the following description for conditions
causing command termination and status associated with the termination.

Upon receipt of the Read command, the storage director reads the block ID and
verifies correct orientation.

Note: If a Read command is chained from a Locate command and the storage
director is not read oriented for this device, the Read command is terminated with
channel end, device end, and unit check status. See the description of the Locate
command for additional information regarding read orientation.

After verification of orientation, the following 512-byte data block is read and
transferred to the channel. This process is repeated until the block count specified in
the preceding Locate command reaches zero. If the CCW count is greater than the
byte count derived from the block count specified in the Locate command, data
transfer stops when the block count reaches zero. If the CCW count is less than the
byte count derived from the block count specified in the Locate command, data
transfer stops when the CCW count reaches zero, but the storage director continues
to read data until the block count reaches zero.

If a command overrun occurs on a Read CCW, the storage director signals retry
status (channel end with status modifier and unit check) and disconnects. After
re-orientation to the block, the storage director reconnects and continues the
operation.

Command overrun may occur because of late channel reconnection on a record ready
condition.
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Read

0 78 3132 3940 47 48 63 N
Command Data Address Flags Not Used Count
Code {Decimal)
0100 0010 |Specifies the main storage location where Used at the Specifies the number of
42" the first byte of data is to be transferred discretion of bytes to be read
programmer

Description (Continued)

If a service overrun occurs while reading a block of data (other than the first block),
the storage director terminates the operation with retry status. Channel end, device
end, and unit check status is then presented on the retried Read CCW.

If the service overrun is in the first block, the storage director attempts recovery with
command retry. If retry is unsuccessful, the storage director terminates the
command with channel end, device end, and unit check status.

If a data error is detected while reading a block ID, the storage director attempts
recovery with internal retry. After re-orientation to the block, the storage director
continues the operation. If retry is unsuccessful, the storage director terminates the
command with channel end, device end, and unit check status.

If a correctable data error is detected while reading a data block, the command is

terminated with retry status. Channel end, device end, and unit check status are then

presented on the retried Read CCW. The sense data contains the data check and

correctable bits along with the correction pattern bytes and displacement of the error , X
so that the system error recovery procedures can correct the error. If the correctable L
error did not occur in the last data block for this CCW, operation incomplete is also
set.

If an uncorrectable data error is detected in any data block except the first, the
storage director terminates the command with retry status. Unit check status is then
presented on the retried Read CCW. If the uncorrectable error is in the first block,

- the storage director attempts recovery with command retry. If retry is unsuccessful,

the command is terminated with channel end, device end, and unit check status.

An access error may occur on the Read CCW because of an access movement
initiated by the storage director when an access boundary is encountered during a
multiple block transfer or when a defective block is encountered. If an access error is
detected before data transfer is initiated, the storage director attempts recovery with
command retry. If retry is unsuccessful, the command is terminated with channel
end, device end, and unit check status. If the access error is detected after data
transfer has been initiated, the command is terminated with channel end, device end,
and unit check status.

3-12 IBM 3880 Storage Control Description



Read Initial Program Load

0 78 3132 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
0000 0010 |Specifies the main storage location where Used at the Specifies the number of
'02' the first byte of data is to be transferred discretion of bytes to be transferred
programmer
Function

The Read Initial Program Load (IPL) command causes the storage director to orient
to and then read block 0.

Chaining Requirements

The Read IPL command must be the first command in a chain or must be chained
from another Read IPL command or the command is rejected with channel end,
device end, and unit check status.

Status

Initial status is normally zero. Channel end and device end are presented after the
data has been transferred to the channel.

Description

Upon receipt of the Read IPL command, the storage director establishes an extent of
maximum allowable size with an offset of zero, a mask byte of zero, and an
addressable block size of 512. The storage director then orients to block zero and
reads the entire block.

The Read IPL command will not transfer more than 512 bytes or transfer data from
any block other than block 0.

If a service overrun occurs while reading block 0, the storage director attempts
recovery with command retry. If retry is unsuccessful, the storage director presents
channel end, device end, and unit check status.

If a data check is detected in the block ID, the storage director attempts recovery
with internal retry. If retry is unsuccessful, the storage director presents channel
end, device end, and unit check status.

If a correctable data check is detected in the data block, the storage director
terminates the operation with retry status. Channel end, device end, and unit check
status are then presented on the retried Read IPL CCW. The sense data contains the
data check and correctable bits along with the correction pattern byte and error
displacement.

If an uncorrectable data check is detected in the data block, the storage director
attempts recovery with command retry. If retry is unsuccessful, the storage director
presents channel end, device end, and unit check status.
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Write

0 78 3132 39 40 47 48 63
Command Data Address Flags Not Used Count:
Code (Decimal)
0100 0001 |Specifies the main storage location of the Used at the Specifies the number of
41 data to be written discretion of bytes to be written
programmer '
Function
The Write command causes data to be transferred from the channel to the storage
director.
Chaining Requirements
The Write command must be chained from a Locate command or the command is
rejected with channel end, device end, and unit check status.
Status
Initial status is normally zero. If write data is specified in the operation byte of the
preceding Locate command, channel end and device end are presented by the storage
director after data transfer has been completed. See the following description for
status presentation when write and check data is specified.
Description

Upon receipt of the Write command, the storage director reads the block ID and
verifies correct orientation.

Note: If the Write command is chained from a Locate command and the storage
director is not write oriented for this device, the command is rejected with channel
end, device end, and unit check status. See the description of the Locate command
JSor additional information regarding write orientation.

After verification of orientation, the following data block is written with data
transferred from the channel. This process is repeated until the block count specified
in the previous Locate command reaches zero.

If the CCW count is greater than the byte count derived from the block count
specified in the Locate command, data transfer stops when the block count reaches
zero. If the CCW count is less than the byte count derived from the Locate
command, data transfer stops when the CCW count reaches zero, but the storage
director continues to write zeros in the data blocks until the block count reaches zero.

If access boundaries are encountered during data transfer, the storage director
performs the appropriate access movement.

If write and check data is specified in the preceding Locate command, the storage
director re-initializes the block count and initiates an access back to the first block
and presents channel end status. When the access is complete, the storage director
reads the block ID and verifies correct positioning. The following data blocks are
then read by the storage director, but the data is not transferred to the channel.
After all blocks are read (block count equals zero), the storage director presents
device end status.
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Write

~" 0

78 3132 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
0100 0001 |Specifies the main storage location of the Used at the Specifies the number of
‘41 data to be written discretion of bytes to be written
programmer

Description (Continued)

If a command overrun occurs on a Write CCW, the storage director signals retry
status and disconnects from the channel. After re-orientation to the block, the
storage director reconnects and continues the operation. (Command overrun may
occur because of late channel reconnection on a record ready interrupt.)

If a service overrun occurs while writing a data block (other than the first block)
when write data is specified in the preceding Locate command, the storage director
terminates the command at the end of the data block with retry status (channel or
device end with status modifier and unit check). Channel end, device end, and unit
check status are then posted on the retried Write CCW.

If the service overrun occurs in the first block when write data is specified, or in any
block when write and check data is specified, the storage director attempts recovery
with command retry. If the retry is unsuccessful, the command is terminated with
channel end, device end, and unit check status.

If a data error is detected while reading a block ID to verify correct orientation, the
storage director attempts recovery with internal retry. After re-orientation to the
block, the storage director continues the operation. If retry is unsuccessful, the
command is terminated with channel end, device end, and unit check status.

If an uncorrectable data error is detected while reading a data block during an write-
and check-data operation, the storage director terminates the operation and presents
unit check status. Sense data indicates a check data error.

If a correctable data error is detected in a data block during a write- and check-data
operation, the storage director continues the operation until the block count reaches
zero. An access error may occur on the Write CCW as a result of an access
movement initiated by the storage director when an access boundary is encountered
during a multiple block transfer or when a defective block is encountered. If the
access error occurs on a Write command with write data specified in the preceding
Locate command, the storage director attempts recovery with command retry if the
error occurred before data transfer or terminates the command with channel end,
device end, and unit check status if the error was detected during data transfer.

If the access error is detected on a Write command with write and check data
specified, the storage director attempts recovery with command retry. If retry is
unsuccessful, the command is terminated with channel end, device end, and unit
check status.

If the access error is detected during the read-back check operation, the storage
director uses internal retry for recovery. If recovery is unsuccessful, the storage
director terminates the command with device end and unit check status.
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Write

0 78 31 32 39 40 47 48 63

Command Data Address Flags Not Used Count

Code (Decimal)

0100 0001 [Specifies the main storage location of the Used at the Specifies the number of

41 data to be written discretion of bytes to be written
programmer

Description (Continued)

Note: Some software applications post the I/0 operation as complete if unit status
containing channel end only is stored. As a result, a subsequent device end and unit
check may not be made available to the user. This condition can occur if a Write
CCW with write- and check-data specified in the preceding Locate command is the
last CCW in the chain. Some software applications provide an option to delay
posting until device end is received. If such an option is not provided, the user must
take special action. A write sequence with verify that would otherwise terminate the
chain must be followed by a non-write CCW (such as No-Op).
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Sense

0 78 3132 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
0000 0100 |Specifies the main storage location where Used at the 24
04 the first byte of sense data is to be discretion of
transferred programmer
Function
The Sense command (formerly referred to as Sense 1/O) transfers 24 bytes of sense
information from the storage director to the channel.
Chaining Requirements
None.
Status
Initial status is normally zero. Channel end and device end are presented after the
sense bytes are transferred.
Description

The sense information transferred by this command describes the reasons for unit
check status, the current status of the device that performed the operation, and
system error recovery information.

A unit check should always be followed by a Sense command whether the
information is used or not. Otherwise expected future interrupts may not occur and
some I/O access paths may not be available.

A contingent connection state is established in the storage director after the channel
accepts a status byte containing unit check. It lasts until a command (other than
Test I/O or No-Op) receives an initial status byte of zero for the storage director and
device address which generated the unit check. During the contingent connection
state, the storage director is busy to all addresses other than the address for which the
contingent connection was established.

Sense information is reset to zero after data transfer is complete, or when an initial
status byte of zero is given to any command except Test I/O or No-Op.

A Sense command issued during a contingent connection should be a standalone
command. This is because much of the device status testing normally performed as
part of initial selection is bypassed so that zero initial status can be presented and
error information related to the last unit check can be reported. If other commands
are chained from the Sense command, the device may not be prepared to execute
them, which could result in unpredictable results.
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Sense Identification

0 78 3132 39 40 47 48 63 \\J
Command Data Address Flags Not Used Count
Code (Decimal)
1110 0100 |Specifies the main storage location where Used at the 7
'E4’ the first byte of sense data is to be discretion of
transferred programmer
Function
The Sense Identification command (formerly referred to as Sense I /O Type)
transfers seven bytes of sense information from the storage director to the channel.
Chaining Requirements
None.
Status
Initial status is normally zero. Channel end and device end are presented after the
sense bytes are transferred.
Description

The sense information transferred by this command describes the type and model of
the storage control and device being addressed by this command.

The format of the sense bytes is as follows: N
Byte Description
0 Always FF
1 Storage control type number (38)
2 Storage control type number (80)
3 Storage control model number (01)
(01 = 3880 Models 1, 2, and 4)
4 Device type number (33)
5 Device type number (70)
6 Device model number (00 = A1; 04 = A2)

If the device is available and not busy, the Sense ID command is executed even if the
device is in the not-ready state.

The sense information is reset after execution of this command.
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Read and Reset Buffered Log

0 78 3132 39 40 47 48 63
Command Data Address Flags Not Used Count
Code {Decimal)
1010 0100 |Specifies the main storage location where Used at the 24
'A4’ the first byte of usage and/or error informa- |discretion of
tion is to be transferred programmer
Function
The Read and Reset Buffered Log command transfers up to 24 bytes of usage and/or
error information from the storage director to the channel.
Chaining Requirements
None.
Status
Initial status is normally zero. Channel end and device end are presented after the
usage/error information is transferred.
Description

The format of the usage/error information transferred to the channel is the same as
the 24 bytes of sense information generated after the usage or error counters

overflow. (See the Statistical Usage/Error Recording section of this manual.)

The usage/error statistics pertain to the logical device addressed. The statistics are

reset to zero after data transfer is complete.
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Read Device Characteristics

3-20 IBM 3880 Storage Control Description

0 78 3132 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
10110 0100 Specifies the main storage location where Used at the 32
'64"' the first byte of device characteristics in- discretion of
formation is to be transferred programmer
Function
The Read Device Characteristics command transfers up to 32 bytes of device
characteristic information from the storage director to the channel.
Chaining Requirements
None.
Status
Initial status is normally zero. Channel end and device end are presented after the
data has been transferred.
Description

The information transferred by this command defines the characteristics of the
addressed device. The device characteristics have the following format:

Byte
0

W N

-

5
6,9
10-13
14-17

18-23
24,25
26-31

Bits

W -0

LA WD~ O

Description

Operation modes

Reserved

Overrunable

On is burst mode and off is byte mode
Data chaining allowed

Reserved

Features

Reserved

Removable device

Shared device

Reserved

Movable access mechanism

Reserved

Device class ('21')

Unit type (*02' = A1/B1; '05' = A2/B2)
Physical record size (512 bytes)

Number of blocks per cyclical group (62)
Number of blocks per access position (744)
Number of blocks under movable access mechanism
(558,000 = A1/B1; 712, 752 = A2/B2)
Reserved - all zeros

Number of blocks in the CE area (1488)
Reserved - all zeros

If the addressed device is available and not busy but in the not-ready state, the
command is not executed. Unit check is presented in initial status.
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Device Reserve

0 78

31 32 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
1011 0100 |Specifies the main storage location where Used at the 24
‘B4’ the first byte of sense data is to be discretion of
transferred programmer
Function

Chaining Requirements

Status

Description

The Device Reserve command reserves the addressed device to the channel that

issued the command if a channel switch feature is installed in the 3880 or if a string
switch feature is installed in the 3370.

The Device Reserve command must not be preceded by a Define Extent or Read IPL
command in the same chain.

Initial status is normally zero. Channel end and device end are presented after up to
24 sense bytes have been transferred.

Besides reserving the addressed device, the Device Reserve command transfers up to
24 sense bytes to the channel.

A Device Reserve command will be executed regardless of any abnormal device
status conditions (such as offline or unsafe).

Device reservation is maintained until the reserving channel successfully completes a
Device Release command addressed to the reserved device.

Note: A system reset cancels reservation of a device to the resetting channel only.
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Device Release

0 78 3132 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
1001 0100 |Specifies the main storage location where Used at the 24
'94 the first byte of sense data is to be discretion of
transferred programmer
Function

Chaining Requirements

Status

Description

The Device Release command terminates the reservation of the addressed device
from the channel that issued the command if a channel switch feature is installed in
the 3880 or if a string switch feature is installed in the 3370.

The Device Release command must not be preceded by a Define Extent or Read IPL
command in the same chain.

Initial status is normally zero. Channel end and device end are presented after up to
24 sense bytes have been transferred.

Besides terminating the reservation of the addressed device, the Device Release
command transfers up to 24 sense bytes to the channel.

A Device Release command will be executed regardless of any abnormal device
status conditions (such as offline or unsafe).
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Unconditional Reserve

0 78 3132 39 40 47 48 63
Command Data Address * |Flags Not Used Count
Code (Decimal)
0001 0100 |Specifies the main storage location where Used at the 124
'14° the first byte of sense data is to be discretion of
transferred : programmer
Function
The Unconditional Reserve command breaks device allocation to the primary
‘(failing) path and establishes allocation to the alternate path in the same system if a
:channel switch feature is'installed in the 3880 or a string switch feature is installed in
the 3370.
Chaining Requirements . r
The Unconditional Reserve command must be the first command in a chain or the
command is rejected with channel end, device end, and unit check status.
Status v .
Initial status is normally.zero. Channel end and device end are presented after up to
24 sense bytes have been transferred.
Description

The Unconditional Reserve command is used to recover from hardware malfunctions.
It performs all of the functions of the Device Reserve command and, in addition,
reserves the device to the alternate path even when the device was reserved or in use
through the primary path. Reservation or information in use for the primary path is
reset in the device and storage director through which the command was issued. The
Unconditional Reserve command does not reset information in the storage director
which is now not operational.

Control of the device must be established by the system before the Unconditional
Reserve command can be issued. Device control is established if the channel has the
device reserved, or the channel has a channel program in progress. If the channel
issues an Unconditional Reserve command to a device not assigned to it, one of the
following conditions may occur to the other system attached to the string switch.

o If the device is reserved, the reserve is reset and the device becomes reserved to
the channel that issued the Unconditional Reserve command.

e Aninterruption condition will be lost if the device is disconnected between
chained commands.

e A recoverable equipment check is presented if the device is active when the
command is executed.

e If the device is idle and not reserved, there is no effect.
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Unconditional Reserve

0 78 31 32 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
0001 0100 |Specifies the main storage location where Used at the 24
‘14 the first byte of sense data is to be discretion of
transferred programmer

De.scription (Continued)

3-24 IBM 3880 Storage Control Description

If the system does not want the device reserved to the alternate path, it must issue a

Device Release command. (The Device Release command may be chained to the

Unconditional Reserve command.)

The Unconditional Reserve command will be executed regardless of any abnormal

device status (such as offline or unsafe) unless the device does not respond to the
selection tag or there is a preselection check (indicated by unit check status and

equipment check in sense byte 0).

Note: For configurations that include string switches, execution of an Unconditional

Reserve on storage director A and device N can abort an unrelated operation on

storage director B and device M.
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Diagnostic Control

A 0 78

31 32 39 40 47 48 63

Command
Code

Data Address Flags Not Used Count

(Decimal)

1111 0011 |Specifies the main storage location of the Used at the 4 + N. See the descrip-
'F3’ first byte of diagnostic control parameters discretion of

tion below for the value
programmer of N.

Function

Chaining Requirements

Status

Description

—

The Diagnostic Control command transfers a minimum of four bytes of diagnostic
control parameters from the channel to the storage director.

The Diagnostic Control command must be preceded by a Define Extent command

that allows diagnostics or the command is rejccted with channel end, device end, and
unit check status.

Initial status is normally zero. See the following description for ending status
presentation.

The first four bytes of diagnostic control parameters transferred by this command
have the following format:

Byte Description

0 Subcommand identification
1 Subcommand identification modifier bits
2and 3 Additional number of bytes to be transferred (N)

After the first four bytes have been transferred, the storage director checks the
validity of the subcommand identification code and verifies that bytes 2 and 3 specify
the correct number of additional bytes required for that subcommand. If an invalid
parameter is detected, the Diagnostic Control command is terminated with channel
end, device end, and unit check status.

If the parameters are valid, the channel transfers the additional number of bytes
(specified in bytes 2 and 3) to the storage director.

If the CCW count is less than 4 + N, the command is terminated with channel end,
device end, and unit check status. If the CCW count is greater than 4 + N, only 4 +
N bytes are transferred.
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Diagnostic Control

0 78 3132 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
1111 0011 [Specifies the main storage location of the Used at the 4 + N. See the descrip-
'F3' first byte of diagnostic control parameters discretion of tion below for the value
programmer of N.

Description (Continued)

Subcommands

Byte 0 specifies the subcommand to be performed. The following subcommands can
be executed by the storage director:

Subcommand Binary Hexadecimal
Trace Dump 0000 0000 00"
Format ID 0000 0100 04
Space ID and

Read Data 00000110 06’
Read ID 0000 1010 "0A"
Displace ID 0000 1111 'OF"

The Trace/Dump subcommand is executed to prepare the storage director for a
subsequent Diagnostic Sense/Read command that is to transfer the contents of the
trace/dump buffer to the channel. The Trace Dump subcommand shown below is
used for diagnostic purposes only.

Byte 0 1 2 3
Command Modifiers Additional Bytes
Code Required
'00’ '00" '0000'

The Format ID subcommand can be used for flagging an alternate block as defective,
for flagging an alternate block as unused, or for formatting a normal block.
Execution of this subcommand (shown below) causes the storage director to rewrite
the block ID of the block specified by bytes 8 through 11 of the parameter list. Only
one block is affected, and the block count specified in bytes 4 and 5 is ignored.

Byte O 1 2 3
Command Modifiers Additional Bytes
Code Required
'04' '00’ '0008’ -
_ — - ~ -~ -
—_ <
- -~
- —~—
Byte4 5 6 7 8 9 10 11 <
. Head Block
Block count Flags Cylinder address address number
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Diagnostic Control

;\\,// 0 78

31 32 39 40 47 48 63
Command Data Address Flags Not Used Count
Code (Decimal)
1111 0011 |Specifies the main storage location of the Used at the 4 + N. See the descrip-
'F3! first byte of diagnostic control parameters discretion of tion below for the value
programmer of N.

 Description (Continued)

Bit 0 of byte 6 is the alternate area flag bit; bit 1 is the defective-block flag bit; bits 2,
3, and 4 are not used and must be set to zero; and bits 5, 6, and 7 are used as follows:

Bits 5, 6, and 7 Description
000 ID not displaced
001 ID displaced once
010 ID displaced twice

All other combinations are invalid. Byte 7 is not used and must be set to 0. Bytes 8
through 11 contain the physical address and block number.

At the end of data transfer, the storage director checks the parameters for validity.
The command is terminated with channel end, device end, and unit check status if
any of the following conditions are detected:

* The Define Extent command inhibits format write operations.
e The device is in read-only mode.

e Bytes 8 through 11 contain a physical block address that is invalid for the
addressed device. '

e The Define Extent command mask byte (byte 0, bit 4) is off and bytes 8 through
11 address a block not in the data area.

* The Define Extent command mask byte (byte 0, bit 4) is on and bytes 8 through
11 address a block not in the CE area.

¢ The flag byte indicates a prime area (byte 6, bit 0=0) but the addressed block is
not in the primary area.

¢ The flag byte indicates an alternate area (byte 6, bit 0=1) but the addressed
block is not in the alternate area.

* Bytes 6 and 7 contain an invalid flag byte.

» The defective-block flag bit (byte 6, bit 1) or one of the displaced ID bytes (byte
6, bit 6 or 7) is on but byte 6, bit 0 does not indicate an alternate area.

If all of the parameters are valid, the storage director initiates an access to the block
and presents channel end status. When access to the block is completed, the storage
director verifies correct orientation and writes the block ID. (The block ID is
internally generated by the storage director.)
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Diagnostic Control

0 78 3132 39 40 47 48 63

Command Data Address Flags Not <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>