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Preface

The Hitachi Multiplatform Data Exchange (HMDE) User’s Guide describes and provides
instructions for installing and using the HMDE feature of the Hitachi Lightning 9900™ disk
array subsystems. This user’s guide assumes that:

� the user has a background in data processing and understands direct-access storage device
(DASD) subsystems and their basic functions,

� the user is familiar with the Hitachi Lightning 9900™ array subsystem,

� the user is familiar with the applicable open-system hardware (e.g., SPARCstation, RISC
System/6000), operating system (e.g., HP-UX, Solaris, AIX), and application software.

� the user is familiar with the UNIX and/or NT file system, system commands, and utilities.

Note: This document will use the term “9900” to refer to the multiplatform and all-open 9900
disk array subsystems. HMDE is not used on the all-mainframe 9900. Please contact your
Hitachi Data Systems account team for the latest information on platform support.

For further information on the 9900 subsystem, please refer to the Hitachi Lightning 9900™
User and Reference Guide (MK-90RD008). For further information on Hitachi Data Systems
products and services, please contact your Hitachi Data Systems account team, or visit the
Hitachi Data Systems worldwide web site at http://www.hds.com.

Note: The use of the HMDE software (FAL/FCU) is governed by the terms of your license
agreement with Hitachi Data Systems.
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Chapter 1 Overview of HMDE

1.1 Hitachi Multiplatform Data Exchange

The Hitachi Multiplatform Data Exchange (HMDE) feature enables data stored on the Hitachi
Lightning 9900™ subsystems to be converted and transferred between S/390® and open-
system platforms and between different open-system platforms. The HMDE mainframe-to-
open (HMDEmto) capability enables you to transfer data from S/390 (mainframe) datasets to
open-system files. The HMDE open-to-mainframe (HMDEotm) capability enables you to
transfer data from open-system files to S/390 datasets. The HMDE open-to-open (HMDEoto)
capability enables you to transfer data between open-system platforms without being attached
to any S/390 host. HMDE utilizes special HMDE volumes which are dedicated to data
exchange operations and are accessed as raw devices to provide the greatest platform
flexibility for multiplatform data exchange.

Figure 1.1 illustrates HMDEmto and HMDEotm operations. HMDEmto/otm operations are
performed using the File Conversion Utility (FCU) and File Access Library (FAL), which are
installed on the open-system host(s). Figure 1.2 illustrates HMDEoto operations, which are
performed using the Formatter (FMT) and Allocater (ALC) utilities in addition to FCU and
FAL. The FCU program provides the commands and graphical user interface (GUI) for HMDE
file transfer operations as well as several important options for data exchange, including
EBCDIC-ASCII code conversion and data record padding and delimiters. The FAL is a library
of C functions (Visual C++ for Windows NT) which provides an application programming
interface for data exchange. The FAL functions can be called by user application programs to
read and write data in S/390 datasets on the 9900 subsystem. The FMT and ALC utilities
enable the all-open 9900 user to format OPEN-x logical units (LUs) and create intermediate
datasets for HMDEoto operations, without having to be attached to any S/390 hosts. OPEN-x
is defined as a standard LU type. The 9900 currently supports OPEN-3, OPEN-8, OPEN-9,
and OPEN-K devices. Please contact your Hitachi Data Systems account team for the latest
information on supported LU types.

HMDE provides the following benefits for the user:

� HMDE provides a centralized data management and disaster recovery environment for
both S/390 and open-system data.

� HMDE provides high-speed data transfer over ExSA™ (ESCON®) and fibre channels,
freeing up valuable network resources and communication links for application use.

� HMDE’s high-speed data exchange enables you to implement file-level backup of open-
system data to S/390 storage (e.g., using Harbor).
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1.2 Hitachi Lightning 9900� Subsystem

The Hitachi Lightning 9900™ subsystem support concurrent attachment to S/390 hosts and
multiple open-system platforms, including UNIX-based platforms (e.g., Sun Solaris, HP-UX,
IBM AIX) and PC server platforms (e.g., Windows NT, Novell NetWare). The 9900
subsystems provide high-speed response, continuous data availability, scalable connectivity,
and expandable capacity for both S/390 and open-system storage. The 9900 subsystem can
operate with multihost applications and host clusters, and is designed to handle very large
databases as well as data warehousing and data mining applications that store and retrieve
terabytes of data.

The Hitachi Lightning 9900™ subsystem provides the following host connectivity options:

� Multiplatform . The 9900 subsystem can be configured with fibre-channel (FC) ports in
addition to ExSA™ (ESCON®) ports. This type of subsystem is called a multiplatform
9900. HMDE is used on the multiplatform 9900 subsystems.

� All open. The 9900 subsystem can be configured with all FC ports (no ExSA™). This type
of subsystem is called an all-open 9900. HMDE can be used on the all-open 9900
subsystems for HMDEoto file transfers.

� All mainframe . The 9900 subsystem can be configured with all ExSA™ (no FC ports).
This type of subsystem is called an all-mainframe 9900. HMDE is not used on the all-
mainframe 9900 subsystems.

This document uses the term “9900” to refer to the multiplatform and all-open 9900
subsystems. HMDE is not used on the all-mainframe 9900 subsystems. For further information
on the 9900 subsystem, please refer to the Hitachi Freedom 9900 User and Reference Guide
(MK-90RD008-0). For further information on Hitachi Data Systems products and services,
please contact your Hitachi Data Systems account team, or visit the Hitachi Data Systems
worldwide web site at http://www.hds.com.

Note: The 9900 subsystem may not support the same open-system platforms and/or operating
system (OS) levels. Please contact your Hitachi Data Systems account team for the latest
information on open-system platform support.

Note: The Hitachi Multiplatform Backup/Restore (HMBR) feature of the 9900 subsystem
enables you to implement S/390-based backup/restore operations (device-level only) for the
open-system data stored on the multiplatform 9900. For further information on HMBR, please
refer to the Hitachi Multiplatform Backup/Restore User’s Guide (BO-97DD771), or contact
your Hitachi Data Systems account team.
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1.3 HMDE Volume Types

The HMDEmto and HMDEotm volumes are S/390 devices which can only be accessed by
open-system hosts using the FAL/FCU software. The HMDEoto volumes are open-system
devices which cannot be accessed by S/390 hosts. HMDE operations are performed using the
following types of HMDE volumes on the 9900 subsystem:

� HMDEmto , HMDEotm . The HMDE -A volumes (3390-3A and 3380-KA) can be used
for HMDEmto and HMDEotm operations. S/390 hosts have normal read/write access to
-A volumes [same as 3390-3 or 3380-K logical volume images (LVIs)]. Open-system
hosts have read/write access to -A volumes but must use FAL/FCU to access these
volumes as raw devices (no mount operation). Figure 1.3 shows the structure of the
HMDE -A volumes.

Note: The -A volumes are not write-protected. Do not execute any open-system write
operations to -A volumes (except disk partitioning and labeling). Do not create a file
system on an -A volume; this will overwrite the data exchange files on the volume.

� HMDEmto . The HMDE -B volumes (3390-3B and 3380-KB) can only be used for
HMDEmto operations. S/390 hosts have normal read/write access to -B volumes (same as
3390-3 or 3380-K). Open-system hosts have read-only access to -B volumes and must use
FAL/FCU to read these volumes as raw devices (no mount operation). The -B volumes are
write-protected from open-system access. The 9900 subsystem will reject all open-system
write operations to -B volumes (except disk partitioning and labeling) to protect the S/390
data on these volumes. Figure 1.4 shows the structure of the HMDE -B volumes.

Note: The open-system host accesses only the volume table of contents (VTOC) area on -B
volumes. Catalog or security control functions cannot be used to provide access control for
these volumes.

� HMDEotm . The HMDE -C volumes (3390-3C and 3380-KC) can only be used for
HMDEotm operations. Open-system hosts have read/write access to the -C volumes but
must use FAL/FCU to access these volumes as raw devices (no mount operation). S/390
hosts have read-only access to the -C volumes. The 9900 subsystem will reject all S/390
write operations to -C volumes (except VTOC) to protect the open-system data on these
volumes.  Figure 1.5 shows the structure of the HMDE -C volumes.

� HMDEoto . OPEN-x volumes which are formatted with the HMDE Formatter (FMT)
utility can only be used for HMDEoto operations. Open-system hosts have read/write
access to the OPEN-x FMT volumes but must use FAL/FCU to access these volumes as
raw devices (no mount operation). S/390 hosts do not have any access to the OPEN-x
FMT volumes. Figure 1.6 shows the structure of the HMDE OPEN-x FMT volumes.

Note for Microsoft Cluster Server:
When installing HMDE devices in a Microsoft Cluster Server (MSCS) environment, you must
write signatures on the HMDE volumes before configuring MSCS.

�  The MSCS server cannot connect volumes which do not have signatures.

� The volume on which a signature is written cannot be accessed from another server.

� The volume on which a signature is written cannot be shared.

� Only the mainframe and the server which wrote the signature can access the volume which
has the signature.
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Chapter 2 System Requirements and Installation Procedures

2.1 System Requirements

The user should examine existing data exchange needs carefully prior to 9900 subsystem
configuration, so that the desired number of HMDE volumes can be installed and configured.
Reconfiguring the number of HMDE volumes after 9900 configuration may require
reformatting entire array groups, depending on the microcode level of the 9900.

The system requirements for HMDE are:

� FAL/FCU CD for the applicable open-system platform(s). This revision of the HMDE
User’s Guide covers versions 01-01-4x. For earlier versions, please refer to the previous
revision of this document.

– FAL/FCU cannot handle files larger than 2 GB (an error will be returned).

� Multiplatform or all-open 9900 subsystem:

– HMDEmto:  the 9900 must be configured with -B and/or -A HMDE volumes.

– HMDEotm:  the 9900 must be configured with -C and/or -A HMDE volumes.

– HMDEoto:  the user can format OPEN-x LUs as HMDEoto volumes or use -C HMDE
volumes. Version 01-01-41 or later of FCU is required to format HMDEoto volumes.

� Remote Console PC and LUN Manager software. LUN Manager enables the user to
configure FC ports and create custom-size LUs. If remote LUN Manager is not installed,
please contact the Hitachi Data Systems representative about LUN Manager configuration
services. For information on 9900 LUN Manager, refer to the Hitachi Lightning 9900™
LUN Manager User’s Guide (MK-90RD006).

� S/390 operating systems:  MVS, VSE (supported by FCU 01-01-40 and later), VOS3

� Open-system platforms and operating system (OS) version level(s):
HP-UX� 10.2 and 11.0
Sun� Solaris� 2.5, 2.6, 7 (version 2.5 = 9900 only)
IBM� AIX� 4.1.x, 4.2.x, 4.3.x (version 4.1 = 9900 only)
Windows� NT� 4.0 (Workstation or Server)
Compaq� Tru64� UNIX� (9900 only)
DIGITAL UNIX 4.0 (9900 only)
NCR UNIX� SVR4� 3.02 (9900 only, FAL/FCU 01-01-41 and later)
Sequent� NUMA-Q� DYNIX/ptx� 4.4.4 (9900 only, FAL/FCU 01-01-41 and later) 
Windows 2000�

Note: The 9900 and 7700E subsystems do not support the same open-system platforms
and/or OS levels. Please contact your Hitachi Data Systems account team for the latest
information on open-system platform and OS version support.

– Motif 1.2 (or later) window system software is required for the FCU GUI for UNIX. If
Motif is not installed, see Appendix B (Using FCU Without the GUI).

– Superuser (root) login access to the open-system server/workstation is required.
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2.2 Installing and Configuring the HMDE Volumes

The HMDE volumes are installed and configured during 9900 subsystem installation and
configuration. The HMDE volumes should be dedicated to data exchange operations to avoid
accidental overwriting or deletion of important data. The HMDEmto volumes (-B and -A)
contain S/390 data to be transferred to open-system LUs. The HMDEotm volumes (-C and -A)
contain open-system data to be transferred to S/390 volumes. The HMDEoto volumes contain
the intermediate datasets for file transfers between open-system platforms. HMDE does not
support concurrent access to HMDE volumes by the S/390 and open-system hosts.

To install and configure the HMDE volumes:

1. Determine exactly how many HMDEmto, HMDEotm, and HMDEoto volumes you will
need for your multiplatform data exchange operations. The -A volumes can be used for
HMDEmto, HMDEotm, and HMDEoto. The -B volumes are restricted to HMDEmto. The
-C volumes are restricted to HMDEotm. The OPEN-x FMT volumes are restricted to
HMDEoto. Make sure that the Hitachi Data Systems representative installs the desired
number of each type of HMDE volume during 9900 subsystem installation and
configuration.

Note: If you need to change the number of HMDE volumes, please contact your Hitachi
Data Systems account team. Reconfiguring the HMDE volumes after 9900 installation
may require reformatting entire array groups, depending on the microcode level of the
9900.

2. Complete 9900 installation and device configuration as specified in the 9900 configuration
guide for the applicable open-system platform (e.g., Hitachi Lightning 9900™ HP-UX
Configuration Guide).

– Device recognition and device files. For all open-system platforms, you must verify
device recognition and device file creation for all HMDE volumes.

– File system/volume group. Do not create a file system or volume group on any
HMDE volume, including the OPEN-x devices which will be formatted for HMDEoto
operations. HMDE volumes can only be accessed as raw devices by the open-system
host using FAL/FCU (no mount operation).

Note for Microsoft Cluster Server:

When installing HMDE devices in a Microsoft Cluster Server (MSCS) environment,
you must write signatures on the HMDE volumes before configuring MSCS.

– The MSCS server cannot connect volumes which do not have signatures.

– The volume on which a signature is written cannot be accessed from another
server.

– The volume on which a signature is written cannot be shared.

– Only the mainframe and the server which wrote the signature can access the
volume which has the signature.

– I/O time-out and I/O queue depth. Make sure to set the I/O time-out and I/O queue
depth values for the HMDE volumes as specified in the applicable 9900 configuration
guide.
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– Partition size. Make sure to specify the correct partition size for the HMDE volumes
as specified in the applicable 9900 configuration guide. If the partition size for -A or
-B volumes is smaller than the mainframe volume size, the open-system host may not
be able to access data to the end of the extent of these volumes.

For Sun Solaris, use the following partition sizes for the HMDE volumes, and use 2
(two) for the number of alternate cylinders:

Table 2.1 Partition Sizes for Sun Solaris

LVI Cylinder # for data cylinder extent
3390-3A 0 - 3345
3390-3B 0 - 3339
3390-3C 0 - 3345
3380-KA 0 - 2661
3380-KB 0 - 2655
3380-KC 0 - 2661
OPEN-x 0 - 3335
OPEN-8 0 - 5824
OPEN-K 0 - 2546
OPEN-9 0 - 5824

– Volume labels. An HMDE volume with a volume label cannot be shared between
open-system platforms which use volume labels. Table 2.2 shows the allowable
configurations for sharing HMDE volumes between open-system platforms. HP-UX,
IBM AIX and Sequent DYNIX/ptx do not use volume labels, so HMDE volumes can
always be shared with these platforms. Labels are optional for DIGITAL UNIX and
Windows NT, so HMDE volumes can be shared with these platforms only if they have
no label. Sun Solaris and NCR SVR4 always write volume labels, so HMDE volumes
can never be shared between these two platforms, but can be shared with the other
platforms (HP, IBM, DIGITAL, Sequent, NT) as long as they do not have labels.

Note: Sun Solaris may display the following warning messages when formatting and
labeling an HMDE volume. This is normal, and the user can ignore these messages.

Warning: error writing VTOC.

Warning: no backup labels

Write label failed.

3. For UNIX hosts, make sure to set up the desired access privileges for each HMDE volume
(e.g., using groups and/or chmod command). Please refer to the OS user documentation
for information on access permission rights. For Windows NT, Administrator access is
required to access the HMDE volumes.
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4. On the S/390 host, make sure to initialize and write the VTOC for each HMDEmto and
HMDEotm volume to enable the S/390 host to access the volumes. The ICKDSF media
maintenance utility can be used to perform these tasks.

5. After FAL/FCU software installation, make sure to format each HMDEoto volume using
the HMDE Formatter (FMT) utility on the UNIX/NT host (see section 4.3). This enables
the HMDEoto intermediate datasets to be allocated.

Table 2.2 Sharing HMDE Volumes Between Open-System Platforms

,%0�$,; +3�8;
',*,7$/
81,;

6HTXHQW
'<1,;�SW[

:LQGRZV
17

6XQ
6RODULV

1&5
695�

,%0�$,; 2. 2. 2. 2. 2. 2. 2.1R�ODEHO

+3�8; 2. 2. 2. 2. 2. 2. 2.

6HTXHQW
'<1,;�SW[

2. 2. 2. 2. 2. 2. 2.

',*,7$/�81,; 2. 2. &+. 2. 2. &+. &+./DEHO�ZULWH
RSWLRQ

:LQGRZV�17 2. 2. 2. 2. &+. &+. &+.

6XQ�6RODULV 2. 2. 2. 2. 2. 12 12/DEHO
DXWR�ZULWH

1&5�695� 2. 2. 2. 2. 2. 12 12

2.� �VKDULQJ�DOORZHG�
&+.� �VKDULQJ�DOORZHG�RQO\�LI�YROXPH�KDV�QR�ODEHO�
12� �VKDULQJ�QRW�DOORZHG�



Hitachi Lightning 9900� HMDE User�s Guide 11

2.3 Installing the FAL/FCU Software

The FAL/FCU software must be installed on the UNIX/NT server(s) attached to the 9900
subsystem. FAL/FCU software installation for the UNIX-based platforms is different from
FAL/FCU installation on Windows NT. The following sections provide instructions for
installing FAL/FCU version 01-01-36/38 or later. For instructions on installing versions 01-01-
24 and earlier, please refer to the previous revision (-0) of this document.

2.3.1 Installing FAL/FCU on UNIX-Based Platforms

To install the FAL/FCU software on a UNIX-based platform:

1. If FAL/FCU version 01-01-36 or later is already installed (by cpio command), you do not
need to deinstall it. New installation will overwrite the previous version.
If FAL/FCU version 01-01-24 or earlier is already installed (by setup program), you must
deinstall this older version as follows before installing version 01-01-36 or later:

a) Log in with the same user ID which was used to install the old FAL/FCU software.

b) If FAL/FCU was installed from FD using the setup program, see Deinstallation to
remove FAL/FCU.

c) If FAL/FCU was installed from DAT, or if you can’t find your FAL/FCU installation
FD, move to the directory fcu/fal.o/dataset.h and remove FAL/FCU by entering:

# rm fcu fal.o dataset.h $HOME/FcuMf

If you cannot find the directory, you can use the following procedure:
# find / -name “fcu” -print
# find / -name “fal.o” -print
# find / -name “dataset.h” -print
# find / -name “FcuMf” -print

2. Log in to the system as root.

3. Insert the FAL/FCU installation media (e.g., CD-ROM) into the drive.
Note: Verify that the device file for the CD-ROM drive exists. For Sun Solaris, do not use
volcheck if the CD-ROM device file is not available for auto-mount.

4. Make sure the following six directories exist on the open-system host. If not, create the
directories using the mkdir command (e.g., # mkdir /usr/lib/X11/app-defaults).

/usr /usr/lib
/usr/bin /usr/lib/X11
/usr/include /usr/lib/X11/app-defaults

5. Move to the root directory.

6. For UNIX-based systems other than NCR UNIX, copy the FAL/FCU software from the
installation CD-ROM as follows:

# cpio -iBmuv < CD_device_file_name/d

Note: Use full device file name: wildcard will not work.

For NCR UNIX, copy and then uncompress the FAL/FCU software as follows:
# cpio -icmuv /dev/dsk/f03ht/d/

# uncompress /usr/bin/fcu.Z
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7. For Sun Solaris you must set a path to the resource file for each FAL/FCU user:

a) For C shell, add the following line to the end of the .cshrc file in the home directory. If
.cshrc does not exist, create it and enter the following line:

setenv XFILESEARCHPATH /usr/lib/X11/app-defaults/%N:$XFILESE ARCHPATH

b) For non-C shell, add the following two lines to the end of the .dtprofile  file in the
home directory. If .dtprofile  does not exist, create it and enter the following lines:

XFILESEARCHPATH=/usr/lib/X11/app-defaults/%N:$XFILESEARCHPATH
export XFILESEARCHPATH

c) You must log out and log back in to implement these changes.

8. Remove the CD-ROM from the drive.

9. Log out, and then log in again.

Deinstallation. If you need to deinstall FAL/FCU version 01-01-36 or later:

1. Log in to the system as root.

2. Remove the FAL/FCU files using the rm command as follows, or string the commands:
# rm /usr/bin/fcu
# rm /usr/bin/fcunw
# rm /usr/include/dataset.h
# rm /usr/lib/libfal.
# rm /usr/lib/libuoc.
# rm /usr/lib/X11/app-defaults/FcuMf
# rm /usr/bin/mfformat
# rm /usr/bin/allocds

When deinstalling FAL/FCU version 01-01-41 and later, also remove the following file:
# rm /usr/bin/listvol

When deinstalling FAL/FCU version 01-01-45 and later, also remove the following file:
# rm /usr/lib/libfal.ver
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2.3.2 Installing FAL/FCU on Windows NT

To install the FAL/FCU software on a UNIX-based platform:

1. If FAL/FCU is already installed, deinstall it before installing the new version. To deinstall
FAL/FCU version 01-01-25 or later:

a) Open the Add/Remove Programs control panel:  click on Start, click on Settings,
click on Control Panel, then double-click on Add/Remove Programs.

b) Select FCU in the list of installed programs, click on the Add/Remove… button, and
then follow the instructions on screen to complete the deinstallation.

FAL/FCU versions 01-01-24 and earlier do not support the Windows deinstaller. To
deinstall version 01-01-24 or earlier, delete the folder which contains the FAL/FCU
software components (fcu.exe, fal.obj, and dataset.h).

2. Insert the FAL/FCU installation CD-ROM into the drive.

3. Run setup.exe to start FAL/FCU installation (e.g., double-click on setup.exe), and follow
the instructions on screen to complete FAL/FCU installation.
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2.4 Creating HMDEoto Volumes Using the FMT Utility

After the FAL/FCU software has been installed on the open-system host(s), you can format the
HMDEoto volumes using the HMDE Formatter (FMT) utility. This enables you to allocate
HMDEoto intermediate datasets. The FMT utility for UNIX is a UNIX command executed
from the UNIX command line. The FMT utility for Windows NT is a GUI.

Note: FCU version 01-01-42 or later is required for the FMT utility.

The HMDE FMT utility defines the size of the OPEN-x volume in cylinders. The maximum
number of cylinders allowed by FMT are the following:

OPEN-3: 3331

OPEN-8/9: 5818

OPEN-K:  2536

The FMT utility can be used on standard-size OPEN-x  volumes and on Custom Volume Size
(CVS) volumes. When formatting a CVS OPEN-x LU, use the number of cylinders defined for
CVS minus seven (e.g., use 993 cylinders for a CVS device defined with 1000 cylinders). The
cylinder size is:  one cylinder = 15 tracks,  one track = 96 sub-blocks, one sub-block = 512
bytes. Table 2.3 shows the relation between block length and write available capacity per track.
The actual data capacity per cylinder = (write available capacity per track) u (15 tracks).

Table 2.3 Relation Between Block Length and Write Available Capacity Per Track
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WARNING: The HMDE FMT utility erases all data on the OPEN-x LU being formatted. If
necessary, back up the data on the OPEN-x LUs prior to FMT formatting.

To format an OPEN-x volume using the HMDE FMT utility for UNIX:

1. Log in to the system as root.

2. Enter the following command at the UNIX command line prompt:
# mfformat -d devname -v VOLSER [-p primary_cylinders]

-d devname:  Specify the raw device name (e.g., /dev/rdsk/c0t1d2 for HP-UX) of the
OPEN-x volume being formatted. This parameter is required. Make sure to use the same
raw device name for this volume in the HMDEoto volume definition file (see section 4.1).

-v VOLSER:  Specify the VSN of the volume being formatted (A-Z, 0-9, @, #, \). Use
only uppercase letters, and do not use any spaces or symbols other than @, #, and \. This
parameter is required. Make sure to use the same volser for this volume in the HMDEoto
volume definition file.

-p primary_cylinders :  Specify the number of primary cylinders (from decimal 2 through
5818). This parameter is required for custom-size volumes but is optional for standard-size
volumes. If this parameter is omitted, the default value of max cylinders is used,
specifically: OPEN-3 = 3331, OPEN-8/9 = 5818,  OPEN-K = 2536.

3. If the FMT format operation could not be started due to an error condition, the Format
check error message is displayed. If the FMT format operation did not complete
successfully, an error message is displayed. Remove the error condition, and retry the
operation (see section C.2 in Appendix C for further information on errors in UNIX).

To format an OPEN-x volume using the HMDE FMT utility for Windows NT:

1. Log in to the system as administrator.

2. Double-click on the Format icon to open the Format panel (seeFigure 2.1).

3. On the Format panel, enter the six-character volume serial number for the OPEN-x volume
being formatted in the VOLSER field. Make sure to use the same volser for this volume in
the HMDEoto volume definition file (see section 4.1).

4. Specify the physical drive number (device number) for the OPEN-x volume being
formatted in the Physical drive No field. Make sure to use the same physical drive number
for this volume in the HMDEoto volume definition file.
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Figure 2.1 FMT Utility for Windows NT

5. Specify the number of cylinders for the OPEN-x volume in the Cylinder Size field. The
Min. button enters 2 (two) cylinders, and the Max. button enters 5818 cylinders. If the
OPEN-x volume is standard size (e.g., OPEN-3), use the maximum size of 5818 cylinders.
If the OPEN-x volume is custom size (e.g., OPEN-3*n CVS device), use the following
value:  (# of cylinders defined for CVS) � 7. For example, if the CVS OPEN-x volume is
defined with 1000 cylinders, enter 993 in the Cylinder Size field.

Note: The maximum size for the Allocater is 4369 cylinders.

6. When the VSN, physical drive number, and cylinder size are correct, select the Start
button. When the Format confirmation appears (seeFigure 2.2), select OK to perform the
requested FMT format operation, or select Cancel to cancel your request.

7. When the format operation completes successfully, the Format complete message is
displayed (seeFigure 2.3). If the specified volser has already been used, an error message is
displayed to notify you (seeFigure 2.4). If the format operation could not be started due to
an error condition, the Format check error message is displayed. If the format operation
did not complete successfully, one of the following error messages is displayed (see Figure
2.5) (n = system error code):

Open error! (n) Open process error on specified volume.
Seek error! (n) Seek process error on specified volume.
Read error! (n) Read process error on specified volume.
Write error! (n) Write process error on specified volume.
Close error! (n) Close process error on specified volume.

8. When you are finished formatting OPEN-x volumes for use as HMDEoto volumes, select
Close to close the Format panel and exit the FMT utility.
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Figure 2.2 FMT Format Warning and Confirmation Figure 2.3 FMT Format Complete

Message

Figure 2.4 FMT VOLSER Used Message Figure 2.5 FMT Error Message
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2.5 Host Access to HMDE Volumes

The user must manage access to the HMDEmto and HMDEotm volumes to prevent illegal I/O
access contention between the S/390 and open-system hosts (see section 3.5). These HMDE
volumes cannot be accessed concurrently by the S/390 and open-system hosts, and must be
varied offline from the S/390 host during HMDE operations. The HMDE volumes should not
contain any regularly accessed data and should be dedicated to data exchange operations to
avoid accidental overwriting of data.

Note:  Do not access the HMDE volume from FAL/FCU when another system (e.g., UNIX,
NT, MF) is accessing it.  Do not access the HMDE volume from another system when
FAL/FCU is accessing it.
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Chapter 3 Overview of FCU Operations

3.1 FCU File Transfer Options

For each HMDE operation, FCU requires that the transfer direction (mto or otm) and the
source and target files be identified. (An HMDEoto operation consists of one HMDEotm
operation followed by one HMDEmto operation.) In addition to these required parameters,
FCU provides the following options for HMDE file transfer operations:

Table 3.1 Options for File Transfer Operations

� Code conversion (CC)

� Padding (PAD)

� Delimiters (DEL)

� Empty file (Emp)

� Record description word (RDW)

� VSE record (VSE)

3.1.1 Code Conversion (CC) Option

The code conversion option can be used for HMDEmto and HMDEotm operations. The code
conversion option enables you to specify either the default EBCDIC-ASCII code conversion
table included with FCU (see Table 3.2), or your own code conversion table (see Table 3.3).
When the default table is specified, FCU performs EBCDIC-to-ASCII code conversion for
HMDEmto operations and ASCII-to-EBCDIC code conversion for HMDEotm operations as
specified in Table 3.2 (see also Appendix D). The user-defined code conversion table must be
a binary data file created by placing the target code values in the offset positions which
correspond to the source code values.

Always use code conversion when transferring text files between mainframe and open
systems. Do not use code conversion when transferring binary data files. Code conversion is
available (EcA option) but not recommended for HMDEoto file transfers.

Note: FCU versions 01-01-40 and later support the user-defined code conversion table.

Note: The default EBCDIC-ASCII code conversion table is the ACM standard table (not
CACM). Appendix D provides the code conversion information for the default table which is
shown in Table 3.2. If the default code conversion table does not yield the desired results,
create your own code conversion table. Please refer to the IBM code tables for detailed
information on EBCDIC-ASCII code conversion.
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Table 3.2 Default EBCDIC-ASCII Code Conversion Table for FCU
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Table 3.3 User-Defined Code Conversion Table
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,I�WKH�ILOH�QDPH�IRU�WKH�FRGH�FRQYHUVLRQ�WDEOH�FRQWDLQV�DQ\�RI�WKHVH
VHTXHQFHV��)&8�ZLOO�LJQRUH�WKH�ILOH�DQG�XVH�WKH�GHIDXOW�WDEOH�LQVWHDG�

/HJHQG�IRU�7DEOH����

%LW�3RVLWLRQV

+L /R

$6&,, ���� ����

(%&',&��,%0� ���� ����
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3.1.2 PIPE Function

This function transfers data entries from the mainframe to the application program or the utility
program for UNIX systems using a “named pipe”. When this function is used, a mainframe
dataset can be transferred to an open system. This is a much faster way to transfer data than the
Code Conversion method.

Note: This function is only supported for UNIX systems. It is not supported for Windows NT.
It is supported for mainframe to open systems data transfer only. This function requires an
application program or a utility program to receive data entries using a named pipe.

� Time-Out Value

– FCU waits for a “Read Data Entries” status message. A time-out error will be reported
if the TIME OUT VALUE is not set appropriately.  The TIME OUT VALUE should
be set in the WAIT_TIME_VALUE environment variable.  The limits are 0~1440
seconds (0 = unlimited).  The default value is 0 when the timeout value is undefined.

– The following examples illustrate the use of the WAIT_TIME_VALUE environment
variable.

NOTE: After setting the variable, log out and log in again to establish the variable’s value.

– EXAMPLE 1:  For C shell:

– Add “setenv WAIT_TIME_VALUE 300” to the file“.cshrc”in the home directory.

–  If “.cshrc” does not exist, create it and add the “setenv” line.

– EXAMPLE 2: For non-C shell:

– Add “WAIT_TIME_VALUE=300"

– Add "export WAIT_TIME_VALUE"

– These two commands must be added to the file “.dtprofile” in the home directory. If
“.dtprofile” does not exist, create it and add the lines.
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3.1.3 Padding (PAD) Option

The padding option can be used for HMDEmto with variable-length source datasets and for
HMDEotm with fixed-length target datasets. When the padding option is specified for
HMDEmto, FCU adds padding to each source data record, so that the length of the each record
equals the maximum record length. When padding is specified for HMDEotm, FCU adds
padding to each source data entity, so that the length of the each target record equals the record
length defined for the target dataset. FCU transfers the data entities with padding to the target
file/dataset. FCU cannot extract padding from files or datasets. Sections 3.2 and 3.3 describe
HMDEmto and HMDEotm operations with padding.

The type of padding added by FCU depends on whether code conversion was also requested:

� Padding with code conversion (text files). When padding and code conversion are both
specified, FCU adds spaces to the short data entities as needed.

� Padding without code conversion (binary data files). When padding is specified but
code conversion is not, FCU adds 0x00 to the short data entities as

� needed.

Note: If you use HMDEmto with padding, the data cannot be transferred back to the original
S/390 dataset (the HMDEotm target dataset will not be compatible with the original dataset). If
you use HMDEotm with padding, the delimiter option is required.

3.1.4 Delimiter (DEL) Option

The delimiter option can be used for both HMDEmto and HMDEotm operations and enables
variable-length records to be transferred between platforms without losing compatibility with
the original dataset. When the delimiter option is specified for HMDEmto, FCU adds the
specified delimiter to the end of each data entity in the source file, and then extracts and
transfers the data entity with delimiter to the open-system target file. When the delimiter
option is specified for HMDEotm, FCU extracts each data entity preceding the specified
delimiter and transfers the data entities without delimiters to the target dataset. Sections 3.2
and 3.3 describe HMDE operations with delimiters.

The type and length of the delimiter added (or recognized and extracted) by FCU depends on
the open-system platform:

� For UNIX-based platforms, you must specify either a carriage return (CR) or a line feed
(LF). The length of this delimiter is one byte.

� For Windows NT, you must specify a CR + LF. The length of this delimiter is two bytes.

Note: Do not use the delimiter option for HMDEotm if the source file contains the same
character(s) as the delimiter but used for a purpose other than delimiting data entities. If
you do, FCU will interpret the specified delimiter character(s) as delimiters, which can
create a target dataset with corrupt records or generate an error condition.

Note: If you use HMDEmto with delimiter (no padding) for variable-length records, you will be
able to transfer the data back to the original S/390 dataset later using HMDEotm.
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3.1.5 Empty File (Emp) Option

The empty file option can be used for both HMDEmto and HMDEotm operations. When the
empty file option is specified, FCU processes an empty source file instead of returning an
error. An empty S/390 dataset is a dataset which has no records or only EOF records. An
empty open-system file is a file which has a file size of 0 bytes. When an empty S/390 dataset
is processed, the open-system target file size = 0. When an empty open-system file is
processed, the target dataset will contain only EOF records.

Note: FCU version 01-01-38 or later for UNIX and FCU version 01-01-36 or later for Windows
NT are required for the empty file option.

3.1.6 Record Description Word (RDW) Option

The record description word option can only be used for HMDEmto operations on variable-
length source datasets. Table 3.4 shows an HMDEmto operation with the RDW option
specified. When the RDW option is specified, FCU adds the record description word in binary
code to the head of each record in the source dataset, and then transfers the data entity with
record length bytes to the open-system target file. The CC, PAD, and DEL parameters must be
No; if not, FCU returns an error. If the RDW option is specified for a fixed-length source
dataset, FCU ignores the RDW option.

Note: If you use HMDEmto with RDW, the data cannot be transferred back to the original
S/390 dataset (the HMDEotm target dataset will not be compatible with the original dataset).

Note: FCU version 01-01-38 or later for UNIX and FCU version 01-01-36 or later for Windows
NT are required for the RDW option.

Table 3.4 HMDEmto with the RDW Option

6RXUFH�'DWDVHW 2SHQ�6\VWHP�7DUJHW�)LOH

5HFRUG�OHQJWK 5HFRUG�OHQJWK

5/ 5HFRUG����'DWD�HQWLW\�� 5/ 'DWD�HQWLW\��

5/ 5HFRUG����'DWD�HQWLW\�� o 5/ 'DWD�HQWLW\��

5/ 5HFRUG����'DWD�HQWLW\�� 5/ 'DWD�HQWLW\��
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3.1.7 VSE Record (VSE) Option

The VSE record option must be used for HMDEmto and HMDEotm operations involving VSE
datasets. The VTOC of a VSE dataset does not specify the record format (RF), record length
(RL), or block length (BL) of the dataset. The VSE record option enables the user to specify
these values so that FCU can process source/target VSE datasets. If you do not specify the
VSE record option for a VSE dataset, FCU will return an error. If you specify the VSE record
option and the RF, RL, and BL are also specified in the VTOC, FCU will process the dataset if
the RF, RL, and BL values are the same, or return an error if the RF, RL, and BL values are
not the same. The VSE record option does not apply to ALC-generated intermediate datasets.

Note: FCU version 01-01-40 or later is required for the VSE record option.
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3.2 HMDEmto Operations

An HMDEmto operation transfers the data from an S/390 dataset on an HMDE volume to an
open-system file on an open-system LU. The object data entities are those contained in all
records between the beginning of the file and the end of the file. The end of a dataset is the
EOF record or the end of the final extent. The end of an open-system file is the EOF. The
HMDEmto source file must be located on an HMDE -B or -A volume on the 9900. If the
specified HMDEmto target file does not exist, FCU automatically creates the target file during
the HMDEmto operation. If the specified HMDEmto target file already exists, FCU requests
confirmation to overwrite the target file (unless the -nc option is specified).

The FCU software performs the HMDEmto data transfer operations. FCU version 01-01-40 or
later is required for VSE source datasets. FCU version 01-01-41 or later is required for NCR
UNIX and Sequent DYNIX/ptx target files. FCU supports both fixed-length and variable-
length record formats and provides the following options for HMDEmto data transfer (see
section 3.1):  code conversion, padding, delimiter, empty file, record description word, and
VSE record. The types of HMDEmto operations are:

� HMDEmto with fixed-length record format (see section 3.2.1), and

� HMDEmto with variable-length record format (see section 3.2.2).

Table 3.5 specifies the record format requirements for each type of HMDEmto operation. A
fixed-length source dataset can only be transferred to a fixed-length target file, with or without
delimiters. Padding cannot be added to a fixed-length source file. A variable-length source
dataset can be transferred to a variable-length or fixed-length target file, depending on the
padding option, and delimiters can also be added if desired.

Table 3.5 HMDEmto Record Format Requirements

5HFRUG�)RUPDW�5HTXLUHPHQWV

)&8�'LUHFWLRQ 3DGGLQJ 'HOLPLWHUV 6RXUFH�'DWDVHW 7DUJHW�)LOH 6HH�)LJXUH�

+0'(PWR 1�$ 1R )L[HG�OHQJWK )L[HG�OHQJWK ���

+0'(PWR 1�$ <HV )L[HG�OHQJWK )L[HG�OHQJWK ���

+0'(PWR 1R 1R 9DULDEOH�OHQJWK 9DULDEOH�OHQJWK ���

+0'(PWR <HV 1R 9DULDEOH�OHQJWK )L[HG�OHQJWK ���

+0'(PWR 1R <HV 9DULDEOH�OHQJWK 9DULDEOH�OHQJWK ���

+0'(PWR <HV <HV 9DULDEOH�OHQJWK )L[HG�OHQJWK ���
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3.2.1 HMDEmto with Fixed-Length Record Format

Each fixed-length record in an S/390 dataset includes only the fixed-length data entity. The
record length defined for a fixed-length dataset equals the actual length of each data entity. The
padding option cannot be used for HMDEmto with fixed-length records.

No padding, no delimiters. Table 3.6 shows an HMDEmto operation for a fixed-length source
dataset. Padding cannot be added to fixed-length records. FCU extracts and transfers the data
entities to the open-system target file. The length of each data entity in the target file equals the
record length defined for the source dataset.

Table 3.6 HMDEmto with Fixed-Length Records:  No Padding, No Delimiters

6RXUFH�'DWDVHW 2SHQ�6\VWHP�7DUJHW�)LOH

5HFRUG�OHQJWK 5HFRUG�OHQJWK

5HFRUG����'DWD�HQWLW\�� 'DWD�HQWLW\��

5HFRUG����'DWD�HQWLW\�� o 'DWD�HQWLW\��

5HFRUG����'DWD�HQWLW\�� 'DWD�HQWLW\��

With delimiters . Table 3.7 shows an HMDEmto operation with delimiters (D) for a fixed-
length source dataset. FCU extracts and transfers the data entities to the open-system target file
and adds the requested delimiter to the end of each data entity. The resulting length of each
data entity in a UNIX target file equals the original record length plus one byte for the
delimiter. The resulting length of each data entity in a Windows NT target file equals the
original record length plus two bytes for the delimiter.

Table 3.7 HMDEmto with Fixed-Length Records: Delimiters

6RXUFH�'DWDVHW 2SHQ�6\VWHP�7DUJHW�)LOH

5HFRUG�OHQJWK 5HFRUG�OHQJWK�����RU���E\WHV

5HFRUG����'DWD�HQWLW\�� 'DWD�HQWLW\�� '

5HFRUG����'DWD�HQWLW\�� o 'DWD�HQWLW\�� '

5HFRUG����'DWD�HQWLW\�� 'DWD�HQWLW\�� '
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3.2.2 HMDEmto with Variable-Length Record Format

Each variable-length record in an S/390 dataset includes a four-byte RL field and the variable-
length data entity. The record length defined for a variable-length dataset equals the maximum
allowable record length. Note: If you want to be able to transfer the data back to the original
S/390 dataset later, you must use HMDEmto without padding and with delimiters.

No padding, no delimiters. Table 3.8 shows an HMDEmto operation without padding or
delimiters for a variable-length source dataset. FCU extracts and transfers only the data entities
to the target file. The RL fields are not transferred. The resulting length of each data entity in
the target file is equal to or less than the maximum record length minus four bytes (for the RL
field).

Note: If you plan to transfer the data back to the original dataset later using HMDEotm, use
HMDEmto with delimiters.

Table 3.8 HMDEmto with Variable-Length Records:  No Padding, No Delimiters

6RXUFH�'DWDVHW 2SHQ�6\VWHP�7DUJHW�)LOH

5HFRUG�OHQJWK 5HFRUG�OHQJWK�±���E\WHV

5/ 5HFRUG����'DWD�HQWLW\�� 'DWD�HQWLW\��

5/ 5HFRUG����'DWD�HQWLW\�� o 'DWD�HQWLW\��

5/ 5HFRUG����'DWD�HQWLW\�� 'DWD�HQWLW\��

With padding. Table 3.9 shows an HMDEmto operation with padding. HMDEmto with
padding requires a variable-length source file and produces a fixed-length target file. FCU adds
padding to the source records as needed so that the length of each record equals the maximum
record length. FCU then extracts and transfers the data entities with padding to the open-
system target file. The RL fields are not transferred. The resulting length of each data entity in
the target file equals the maximum record length minus four bytes (for the RL field).

Note: If you use HMDEmto with padding, you will not be able to transfer the data back to the
original dataset later using HMDEotm.

Table 3.9 HMDEmto with Variable-Length Records:  Padding

6RXUFH�'DWDVHW 2SHQ�6\VWHP�7DUJHW�)LOH

5HFRUG�OHQJWK��PD[� 5HFRUG�OHQJWK��PD[��±���E\WHV

5/ 5HFRUG����'DWD�HQWLW\�� 'DWD�HQWLW\�� SDGGLQJ

5/ 5HFRUG����'DWD�HQWLW\�� o 'DWD�HQWLW\��

5/ 5HFRUG����'DWD�HQWLW\�� 'DWD�HQWLW\�� SDGGLQJ
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With delimiters . Table 3.10 shows an HMDEmto operation with delimiters (D) for a variable-
length source dataset. FCU extracts and transfers the data entities to the open-system target file
and adds the requested delimiter to the end of each data entity. The RL fields are not
transferred. The resulting length of each data entity in a UNIX target file equals the original
data entity length plus one byte for the delimiter. The resulting length of each data entity in a
Windows NT target file equals the original data entity length plus two bytes for the delimiter.

Note: If use HMDEmto with delimiters and without padding, you will be able to transfer the
variable-length records back to the original dataset later using HMDEotm.

Table 3.10 HMDEmto with Variable-Length Records:  Delimiters

6RXUFH�'DWDVHW 2SHQ�6\VWHP�7DUJHW�)LOH

5HFRUG�OHQJWK 'DWD�HQWLW\�OHQJWK�����RU���E\WHV

5/ 5HFRUG����'DWD�HQWLW\�� 'DWD�HQWLW\�� '

5/ 5HFRUG����'DWD�HQWLW\�� o 'DWD�HQWLW\�� '

5/ 5HFRUG����'DWD�HQWLW\�� 'DWD�HQWLW\�� '

With padding and delimiters. Table 3.11 shows an HMDEmto operation with padding and
delimiters (D). HMDEmto with padding and delimiters requires a variable-length source file
and produces a fixed-length target file. FCU adds the appropriate delimiter to each data entity,
adds the appropriate amount of ‘padding’ so that each record equals the maximum record
length, and then extracts and transfers the data entities with padding and delimiters to the open-
system target file. The RL fields are not transferred.

Note: If you use HMDEmto with padding and delimiters, you will not to be able to transfer the
records back to the original dataset later (the padding cannot be removed).

Table 3.11 HMDEmto with Variable-Length Records:  Padding and Delimiters

6RXUFH�'DWDVHW 2SHQ�6\VWHP�7DUJHW�)LOH

5HFRUG�OHQJWK 5HFRUG�OHQJWK��PD[������RU���E\WHV

5/ 5HFRUG����'DWD�HQWLW\�� 'DWD�HQWLW\�� ' SDGGLQJ

5/ 5HFRUG����'DWD�HQWLW\�� o 'DWD�HQWLW\�� '

5/ 5HFRUG����'DWD�HQWLW\�� 'DWD�HQWLW\�� ' SDGGLQJ

The resulting length of each data entity in a UNIX target file equals the maximum record
length minus three bytes (minus four for the RL, plus one for the delimiter). The resulting
length of each data entity in a Windows NT target file equals the maximum record length
minus two bytes (minus four for the RL, plus two for the delimiter).
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3.3 HMDEotm Operations

An HMDEotm operation transfers the data from an open-system file on an HMDE volume to a
target dataset on an S/390 volume. The HMDEotm source file must be located on an HMDE
-C or -A volume on the 9900. FCU does not automatically create the HMDEotm target dataset.
The target dataset must be created and properly formatted prior to beginning the HMDEotm
operation.

The FCU software performs the HMDEotm data transfer operations. FCU version 01-01-40 or
later is required for VSE target datasets. FCU version 01-01-41 or later is required for NCR
UNIX and Sequent DYNIX/ptx source files and for padding. FCU supports fixed-length and
variable-length record formats for HMDEotm operations. FCU provides the following options
for HMDEotm operations (see section 3.1): code conversion, padding (01-01-41 and later),
delimiter, empty file, and VSE record. The record description word option cannot be used with
HMDEotm. FCU automatically extracts delimiters from HMDEotm source files, but cannot
add delimiters to HMDEotm source files. FCU can add padding only to variable-length
HMDEotm source files. FCU cannot extract padding from HMDEotm source files. The types
of HMDEotm operations are:

� HMDEotm with fixed-length record format (see section 3.3.1), and

� HMDEotm with variable-length record format (see section 3.3.2).

Table 3.12 specifies the record format requirements for each type of HMDEotm operation. An
open-system source file with fixed-length data entities can only be transferred to a fixed-length
target dataset. An open-system source file with variable-length data entities must have
delimiters and can be transferred to a variable-length or fixed-length target dataset. If the
source file contains padding from a previous HMDEmto transfer operation, the padding is
transferred to the target dataset along with the data. If the source file contains delimiters, the
delimiters are not transferred to the target dataset.

Note: Do not update the volume that is transferred directly by the HMDEotm.

Table 3.12 HMDEotm Record Format Requirements

5HFRUG�)RUPDW�5HTXLUHPHQWV

)&8�'LUHFWLRQ 6RXUFH�)LOH 7DUJHW�'DWDVHW 6HH�)LJXUH�

+0'(RWP )L[HG�OHQJWK���QR�SDGGLQJ��QR�GHOLPLWHUV )L[HG�OHQJWK ���

+0'(RWP )L[HG�OHQJWK�FRQWDLQLQJ�SDGGLQJ )L[HG�OHQJWK ���

+0'(RWP )L[HG�OHQJWK�FRQWDLQLQJ�GHOLPLWHUV )L[HG�OHQJWK ����

+0'(RWP )L[HG�OHQJWK�FRQWDLQLQJ�SDGGLQJ�DQG�GHOLPLWHUV )L[HG�OHQJWK ����

+0'(RWP 9DULDEOH�OHQJWK���ZLWK�GHOLPLWHUV 9DULDEOH�OHQJWK ����

+0'(RWP 9DULDEOH�OHQJWK���ZLWK�SDGGLQJ�DQG�GHOLPLWHUV )L[HG�OHQJWK ����
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3.3.1 HMDEotm with Fixed-Length Record Format

No padding, no delimiters. Table 3.13 shows an HMDEotm operation for a fixed-length
source file without padding or delimiters. The target dataset must have fixed-length record
format with record length set to the actual length of each data entity. If the data entity length
does not exactly match the record length defined for the target dataset, FCU aborts the
operation and reports an error.

Table 3.13 HMDEotm with Fixed-Length Records:  No Padding, No Delimiters

2SHQ�6\VWHP�6RXUFH�)LOH 7DUJHW�'DWDVHW

5HFRUG�OHQJWK 5HFRUG�OHQJWK

'DWD�HQWLW\�� 5HFRUG����'DWD�HQWLW\��

'DWD�HQWLW\�� o 5HFRUG����'DWD�HQWLW\��

'DWD�HQWLW\�� 5HFRUG����'DWD�HQWLW\��

With padding. Table 3.14 shows an HMDEotm operation for a fixed-length source file with
padding from a previous HMDEmto transfer. The original HMDEmto dataset cannot be used
as the HMDEotm target dataset. FCU transfers the data entities including padding to the target
dataset. The length of each data entity in the source file equals the maximum record length
minus four bytes (for the RL field). The target dataset must have fixed-length record format
with record length set to the maximum record length minus four bytes. If the length of any
record (data entity plus padding) in the source file does not exactly match the record length
defined for the target dataset, FCU aborts the operation and reports an error.

Table 3.14 HMDEotm with Fixed-Length Records:  Padding

2SHQ�6\VWHP�6RXUFH�)LOH 7DUJHW�'DWDVHW

5HFRUG�OHQJWK��PD[������E\WHV 5HFRUG�OHQJWK��PD[������E\WHV

'DWD�HQWLW\�� SDGGLQJ 5HFRUG����'DWD�HQWLW\����ZLWK�SDGGLQJ�

'DWD�HQWLW\�� o 5HFRUG����'DWD�HQWLW\��

'DWD�HQWLW\�� SDGGLQJ 5HFRUG����'DWD�HQWLW\����ZLWK�SDGGLQJ�

Note: FCU does not extract padding from HMDEotm source files.
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With delimiters . Table 3.15 shows an HMDEotm operation for a fixed-length source file with
delimiters from a previous HMDEmto transfer. FCU extracts the data entities from the source
file by record length and transfers them to the target dataset. The delimiters are not transferred.
The target dataset must have fixed-length record format with record length set to the actual
length of each data entity (without delimiter). If the length of any source data entity does not
exactly match the record length defined for the target dataset, FCU aborts the operation and
reports an error. If the delimiter is not found right after the data entity, FCU aborts the
operation reports an error.

Table 3.15 HMDEotm with Fixed-Length Records:  Delimiters

2SHQ�6\VWHP�6RXUFH�)LOH 7DUJHW�'DWDVHW

5HFRUG�OHQJWK�����RU���E\WHV 5HFRUG�OHQJWK

'DWD�HQWLW\�� ' 5HFRUG����'DWD�HQWLW\��

'DWD�HQWLW\�� ' o 5HFRUG����'DWD�HQWLW\��

'DWD�HQWLW\�� ' 5HFRUG����'DWD�HQWLW\��

Note: FCU does not add delimiters to HMDEotm source files. If the HMDEotm source file
contains delimiters but you specify No for the delimiter option, the delimiters will be regarded
as part of the data entities and will be transferred to the target dataset.

With padding and delimiters. Table 3.16 shows an HMDEotm operation for a fixed-length
source file with padding and delimiters from a previous HMDEmto transfer. FCU removes the
delimiters but not the padding and transfers the data entities with padding to the target dataset.
The original variable-length dataset cannot be used as the target dataset for this transfer. The
target dataset must have fixed-length record format with record length set to the maximum
record length minus four bytes. If the length of any source data entity does not match the
record length defined for the target dataset, FCU aborts the operation and reports an error.

Table 3.16 HMDEotm with Fixed-Length Records:  Padding and Delimiters

2SHQ�6\VWHP�6RXUFH�)LOH 7DUJHW�'DWDVHW

5HFRUG�OHQJWK��PD[������RU���E\WHV 5HFRUG�OHQJWK��PD[������E\WHV

'DWD�HQWLW\�� ' 5HFRUG����'DWD�HQWLW\���ZLWK�SDGGLQJ

'DWD�HQWLW\�� ' o 5HFRUG����'DWD�HQWLW\��

'DWD�HQWLW\�� ' 5HFRUG����'DWD�HQWLW\���ZLWK�SDGGLQJ

Note: FCU does not extract padding from HMDEotm source files. If the HMDEotm source file
contains delimiters but you specify No for the delimiter option, the delimiters will be regarded
as part of the data entities and will be transferred to the target dataset.
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3.3.2 HMDEotm with Variable-Length Record Format

HMDEotm operations can be performed on variable-length source files only if delimiters have
already been added to the source file (e.g., from a previous HMDEmto operation). If a
variable-length source file without delimiters is processed, FCU will use the maximum record
length to construct the target data entities, thereby corrupting the data and rendering the dataset
unusable. FCU extracts but does not add delimiters to HMDEotm source files.

With delimiters . Table 3.17 shows an HMDEotm operation for a variable-length source file
with delimiters. FCU extracts and transfers the data entities to the target dataset, and
automatically adds the four-byte RL field. The delimiters are not transferred. The target dataset
must have variable-length record format.

Table 3.17 HMDEotm with Variable-Length Records:  Delimiters

2SHQ�6\VWHP�6RXUFH�)LOH 7DUJHW�'DWDVHW

5HFRUG�OHQJWK�±���RU���E\WH 5HFRUG�OHQJWK

'DWD�HQWLW\�� ' 5/ 5HFRUG����'DWD�HQWLW\��

'DWD�HQWLW\�� ' o 5/ 5HFRUG����'DWD�HQWLW\��

'DWD�HQWLW\�� ' 5/ 5HFRUG����'DWD�HQWLW\��

'DWD�HQWLW\�����RU���E\WHV

If the length of any data entity in a UNIX source file is greater than the maximum record
length minus one byte (CR or LF delimiter), FCU aborts the operation and reports an error. If
the length of any data entity in a Windows NT source file is greater than the maximum record
length minus two bytes (CR+LF delimiter), FCU aborts the operation and reports an error.
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With padding and delimiters. Table 3.18 shows an HMDEotm operation with padding for a
variable-length source file with delimiters. FCU version 01-01-41 or later is required for
HMDEotm with padding added to variable-length source files. FCU adds padding, extracts and
transfers the data entities with padding to the target dataset, and automatically adds the four-
byte RL field. The delimiters are not transferred. The target dataset must have fixed-length
record format with record length defined as needed.

Table 3.18 HMDEotm with Variable-Length Records:  Padding and Delimiters

2SHQ�6\VWHP�6RXUFH�)LOH 7DUJHW�'DWDVHW

5HFRUG�OHQJWK�����RU���E\WHV 5HFRUG�OHQJWK

'DWD�HQWLW\�� ' 5HFRUG����'DWD�HQWLW\�����SDGGLQJ

'DWD�HQWLW\�� ' o 5HFRUG����'DWD�HQWLW\��

'DWD�HQWLW\�� ' 5HFRUG����'DWD�HQWLW\�����SDGGLQJ

If the length of any data entity in a UNIX source file is greater than the specified record length
plus one byte (CR or LF delimiter), FCU aborts the operation and reports an error. If the length
of any data entity in a Windows NT source file is greater than the specified record length plus
two bytes (CR+LF delimiter), FCU aborts the operation and reports an error.
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3.4 HMDEoto Operations

HMDEoto operations transfer data from source files on one open-system platform to target
files on another open-system platform. Each HMDEoto file transfer consists of two separate
HMDE operations:  first an HMDEotm operation transfers the data in the source file to an
intermediate dataset, and then an HMDEmto operation transfers the data from the intermediate
dataset to the target file. For users with the all-open 9900 subsystem (no attached S/390 host),
the intermediate datasets are allocated on OPEN-x FMT volumes. The FMT utility enables you
to format OPEN-xLUs (standard or custom size) as HMDEoto volumes (see section 2.4). The
ALC utility enables you to allocate intermediate datasets on the OPEN-x FMT volumes (see
section 4.4). For users with the multiplatform 9900, the intermediate datasets can be allocated
on OPEN-x FMT volumes or on HMDE -A volumes, as desired. When you perform HMDEoto
operations which access OPEN-x FMT volumes, the HMDEoto volume definition file must be
available for use by FCU (see section 4.1).

Note: FCU version 01-01-41 or later is required for HMDEoto operations using ALC-generated
datasets on OPEN-x FMT volumes.

The FCU file transfer options (code conversion, padding, delimiters, etc.) can be used on the
HMDEotm and HMDEmto sub-operations as needed.

� Code conversion is not available for HMDEoto transfers.

� Padding can be used but will render the target file incompatible with the source file due to
the change in record format from variable-length to fixed-length. If you use padding for
the HMDEotm operation, the target file can be transferred back to the same intermediate
dataset but not back to the same source file. If you use padding for the HMDEmto
operation, the target file cannot be transferred back to the same intermediate dataset or
back to the same source file.

� Delimiters can be used to enable bidirectional data transfers. When using delimiters, watch
out for files which contain the same character(s) as the delimiter (CR and/or LF) but used
for purposes other than delimiting data entities. If you specify the delimiter option for
HMDEotm, FCU will interpret all occurrences of the specified delimiter character(s) as
delimiters, which can create a dataset with corrupt records or generate an error condition.

� The empty file option can be used to enable empty files to be processed. For example, if a
source file specified in your HMDEoto FCU parameter definition file becomes empty, you
can add the empty file option to the HMDEotm/mto operations on that file to enable FCU
to process the FCU parameter definition file without errors.

� The RDW option is not normally used for HMDEoto operations. If you use the RDW
option (HMDEmto operation only), you will not be able to transfer the data back to the
same intermediate dataset.

� The VSE record option does not apply to HMDEoto operations which access ALC-
generated intermediate datasets on OPEN-x FMT volumes. The only time you would use
the VSE option is when transferring a file between open-system platforms via a VSE
dataset on a -A HMDE volume. In this case, you must use the VSE record option for both
transfers (HMDEotm/mto).
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3.5 I/O Access Contention

The HMDE volumes can only be accessed by open-system hosts using the FAL/FCU software.
The S/390 hosts have normal read/write access to the -B and -A volumes, read-only access to
the -C volumes, and no access at all to the OPEN-x FMT volumes. The open-system hosts
have read/write access to the -C, -A, and OPEN-x FMT volumes and read-only access to the
-B volumes. The open-system hosts must use FAL/FCU to access all HMDE volumes.

WARNING: Concurrent access to the HMDE volumes by the S/390 and open-system hosts is not
supported. The user is responsible for managing access to HMDE volumes to avoid I/O
contention between the S/390 and open-system hosts. Since FCU accesses only the VTOC area
of the HMDE -B volumes, catalog or security control functions cannot be used to provide
access control for the 3390-3B and 3380-KB volumes.

The S/390 host can issue a reserve command to reserve a volume for exclusive use. The S/390
reserve command prevents access by all other hosts, including all other S/390 hosts and all
open-system hosts. The open-system host can also reserve a volume to exclude I/Os issued by
other systems. The open-system reserve command prevents access by all other open-system
hosts, but S/390 hosts still have normal access to HMDEmto and HMDEotm volumes reserved
by open-system hosts. These reserve commands affect HMDE operations as follows:

� Reserved by S/390 host. When an HMDE volume is reserved by the S/390 host, HMDE
operations cannot be performed on that volume, because the FAL/FCU access from the
open-system host will terminate unsuccessfully. Open-system access other than read or
write I/Os can be executed successfully.

Note: Open-system access to an S/390-reserved volume may complete successfully if the
open-system retries the operation after the reserve is released. However, since the time
interval before a retry varies depending on the open-system platform and the S/390
application which issued the reserve, the success of retry operations on reserved volumes
cannot be guaranteed.

� Reserved by open-system host. When an HMDE volume is reserved by the open-system
host, HMDE operations can be performed only from the host which reserved the volume.
HMDE operations from any other open-system host will terminate unsuccessfully. Open-
system reserve does not affect S/390 access to the HMDE volume.

� Unreserved. When an HMDE volume is not reserved by any S/390 or open-system host,
HMDE operations can be performed from any open-system host using FAL/FCU. All
S/390 hosts and all open-system hosts have access to unreserved volumes.

The user should implement exclusive access control and job coordination at the system level
for the HMDE volumes. The user should also take the following steps to avoid I/O contention
problems for the HMDE volumes:

� Open-system access. When the open-system host needs to access an HMDE volume, vary
the volume and its channel path offline from all S/390 hosts.

� S/390 access. When the S/390 host needs to access an HMDE volume, stop all open-
system access to the corresponding LU. For AIX, vary off the volume group(s). For
Windows NT, use unaccess. Do not use any open-system program which accesses
unmounted LUs (e.g., AIX SMIT, HP-UX SAM, NT Disk Administrator).
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3.6 Bidirectional Data Transfer

HMDE supports bidirectional data transfer for both fixed-length and variable-length S/390
datasets. Bidirectional data transfer involves transferring data from S/390 datasets to open-
system files and then back to the original S/390 datasets again. The requirements for
bidirectional data transfer are:

� For all HMDEmto operations, do not specify the record description word (RDW) option. If
the RDW option is specified for an HMDEmto data transfer, the subsequent HMDEotm
target dataset will not be compatible with the original dataset.

� For HMDEmto with fixed-length datasets, do not specify the delimiter option, since the
data entities are extracted by length. If you add delimiters for the HMDEmto transfer, the
subsequent HMDEotm target dataset will not be compatible with the original dataset.

� For HMDEmto with variable-length datasets, you must add delimiters but not padding. If
delimiters are not added or if padding is added for the HMDEmto transfer, the subsequent
HMDEotm target dataset will not be compatible with the original dataset.

� For HMDEotm operations, do not specify the delimiter option if the source file contains
the same character(s) as the delimiter (CR and/or LF) but used for purposes other than
delimiting data entities. If you specify the delimiter option for HMDEotm, FCU will
interpret all occurrences of the specified delimiter character(s) as delimiters, which can
create a dataset with corrupt records or generate an error condition.
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Chapter 4 Preparing for FCU and FAL Operations

Before you prepare for FCU and FAL operations on the open-system host, make sure that your
HMDE environment has been set up and defined correctly, including HMDE volume
configuration (see section 2.2), FAL/FCU software installation (see section 2.3), and
HMDEoto volume formatting (see section 2.4). After your HMDE environment is set up, you
need to perform the following tasks to prepare for FCU and FAL operations:

� Create the HMDE volume definition file(s) (see section 4.1),

� Verify S/390 dataset requirements for HMDEmto and HMDEotm (see section 4.2),

– Note: FAL/FCU cannot handle files larger than 2 GB (an error will be returned).

� Allocate the intermediate datasets for HMDEoto (see section 4.3) (not required for FAL
operations), and

� Create one or more FCU parameter definition files (if needed) (see section 4.4) (not
required for FAL operations).

4.1 Creating the HMDE Volume Definition File(s)

The HMDE volume definition file contains the volume association parameters for the HMDE
volumes on the 9900. This file must be created before you can use FCU or FAL to access data
on these volumes. The volume association parameters define the HMDE volume by
associating the volume serial number (VSN or volser) with the open-system device file for the
same logical volume. Table 4.1 describes the HMDE volume association parameters. Figures
4.1 through 4.7 show the structure and contents of the HMDE volume definition file for each
supported platform. The numbers in Table 4.1 refer to the numbers in Figure 4.1 - Figure 4.7.

The -A, -B, and -C HMDE volumes and the OPEN-x-HMDEoto volumes can be defined in the
same HMDE volume definition file. For example:

;;;�;;;;;;�096���������$

<<<�<<<<<<�961���23(1��

HQG

Table 4.1 HMDE Volume Association Parameters

1XPEHU 1DPH )XQFWLRQ (QWHU

{ 'HYLFH�ILOH�QDPH 6SHFLILHV�UDZ�GHYLFH��SDUWLWLRQ�
QDPH�GHILQHG�IRU�RSHQ�V\VWHP�

&KDUDFWHU�W\SH�GHYLFH�ILOH�QDPH��H�J���F�W�G��IRU�+3�
8;��F�W�G�V��IRU�6RODULV��VG��IRU�'<1,;�SW[��

| 92/6(5 6SHFLILHV�ORJLFDO�YROXPH�GHILQHG�IRU
6�����

6L[�FKDUDFWHU�YROVHU��H�J���+0'(�����$�YROVHU�FDQ�XVH
WKH�IROORZLQJ�FKDUDFWHUV���$�=�������#�����?

} /9,�RU�/8�W\SH
�HPXODWLRQ�

6SHFLILHV�/9,�RU�/8�W\SH�RI�+0'(
YROXPH�

&RUUHFW�/9,�/8�IRU�+0'(�YROXPH���������$����%����&�
�����.$���.%���.&��RU�23(1�[�+0'(RWR��0DNH�VXUH
WR�GHILQH�DOO�23(1�[�)07�YROXPHV�LQ�D�VHSDUDWH�ILOH�

~ &DUULDJH�UHWXUQ 0DUNV�HQG�RI�SDUDPHWHU�VHW� 0DNH�VXUH�WR�SUHVV�WKH�5HWXUQ�NH\��(QWHU�NH\�IRU
:LQGRZV�17��DW�WKH�HQG�RI�HDFK�OLQH�

� (QG�RI�ILOH 0DUNV�HQG�RI�SDUDPHWHU�ILOH� HQG
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To create the HMDE volume definition file:

1. Open a new empty text file. For UNIX-based systems, use the UNIX vi editor (e.g., vi
datasetmount.dat). For Windows NT, use any text editor, and make sure to use plain text.
The file name must be datasetmount.dat (all lowercase), and the file must be located in
the current working directory when you start FCU. If you are creating two HMDE volume
definition files, use datasetmount1.dat and datasetmount2.dat, and remove the “1” or
“2” from the desired file before starting FCU.

2. Add the volume association parameters for the HMDE volumes to the file (see Figure 4.1
through Figure 4.7).

– Put at least one space between each parameter, and press the Return key at the end of
each line to separate the parameter sets. All three parameters (device name, volser,
LVI type) are case-sensitive. If you add comments to the file, make sure that each
comment line starts with #. Make sure to enter end on the last line of the file.

3. When you are done adding the volume association parameters for each HMDE volume to
the volume definition file, save your changes and exit the text editor.

�GHY�UGVN�F[W\G]VZ��YROVHU��������% Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UGVN�F[W\G]VZ��YROVHU��������$ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UGVN�F[W\G]VZ��YROVHU��������& Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UGVN�F[W\G]VZ��YROVHU�������.% Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UGVN�F[W\G]VZ��YROVHU�������.$ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UGVN�F[W\G]VZ��YROVHU�������.& Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

������{����������|�����}���~ Í�6HH�7DEOH�����

��

HQG

�

1RWH��[� �FRQWUROOHU�QXPEHU��\� �6&6,�WDUJHW�,'��7,'���]� �/81��Z� �SDUWLWLRQ��RU�VOLFH�

Figure 4.1 HMDE Volume Definition File for Sun Solaris (mto/otm shown)

�GHY�UGVN�F[W\G]��YROVHU�23(1�[ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UGVN�F[W\G]��YROVHU�23(1�[ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UGVN�F[W\G]��YROVHU�23(1�[ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UGVN�F[W\G]��YROVHU�23(1�[ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

������{��������|�����}����~ Í�6HH�7DEOH�����

��

HQG

�

1RWH��,Q�F[W\G]��[� �FRQWUROOHU�QXPEHU��\� �6&6,�7,'��]� �/81��,Q�23(1�[��[� �������.��RU���

Figure 4.2 HMDE Volume Definition File for HP-UX (oto shown)

�GHY�UKGLVNQ��YROVHU��������% Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UKGLVNQ��YROVHU��������$ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UKGLVNQ��YROVHU��������& Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UKGLVNQ��YROVHU�������.$ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

����{��������|�����}����~ Í�6HH�7DEOH�����

��

HQG

�

1RWH��Q� �GLVN�,'�QXPEHU��QRWH�WKDW�WKH�ILUVW��VHFRQG��DQG�WKLUG�GULYHV�DUH����������

Figure 4.3 HMDE Volume Definition File for IBM AIX (mto/otm shown)
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�GHY�UU];<=��YROVHU�23(1�[ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UU];<=��YROVHU�23(1�[ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UU];<=��YROVHU�23(1�[ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

���{�������|�����}����~ Í�6HH�7DEOH�����

��

HQG

�

1RWH��;� �E�WKURXJK�K� �/81��WKURXJK�/81���QR�OHWWHU�LV�XVHG�IRU�/81�����<� �6&6,�ILEUH�EXV�QXPEHU�u�����6&6,�7,'�
=� �SDUWLWLRQ� �D�WKURXJK�K��)RU�H[DPSOH��UU]F��D� �6&6,�7,'����/81���SDUWLWLRQ�D��RQ�6&6,�ILEUH�EXV���

1RWH��23(1�[� �������.��RU��

Figure 4.4 HMDE Volume Definition File for DIGITAL UNIX (oto shown)

�GHY�UGVN�F[W\G]VZ��YROVHU��������% Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UGVN�F[W\G]VZ��YROVHU��������& Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UGVN�F[W\G]VZ��YROVHU�������.% Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UGVN�F[W\G]VZ��YROVHU�������.$ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UGVN�F[W\G]VZ��YROVHU�������.& Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

������{����������|�����}���~ Í�6HH�7DEOH�����

��

HQG

�

1RWH��[� �FRQWUROOHU�QXPEHU��\� �6&6,�WDUJHW�,'��7,'���]� �/81��Z� �SDUWLWLRQ��RU�VOLFH�

Figure 4.5 HMDE Volume Definition File for NCR UNIX (mto/otm shown)

�GHY�UGVN�VG[��YROVHU�23(1�[ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UGVN�VG[��YROVHU�23(1�[ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�GHY�UGVN�VG[��YROVHU�23(1�[ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

�����{�������|�����}���~ Í�6HH�7DEOH�����

��

HQG

�

1RWH��[� �GHYLFH�QXPEHU�DVVLJQHG�E\�26�

1RWH��23(1�[� �������.��RU��

Figure 4.6 HMDE Volume Definition File for Sequent DYNIX/ptx (oto shown)

??�?3+<6,&$/'5,9(Q��YROVHU��������% Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

??�?3+<6,&$/'5,9(Q��YROVHU��������$ Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

??�?3+<6,&$/'5,9(Q��YROVHU��������& Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

??�?3+<6,&$/'5,9(Q��YROVHU�������.% Í�9ROXPH�DVVRFLDWLRQ�SDUDPHWHUV�

��������{����������|�����}���~ Í�6HH�7DEOH�����

��

HQG

�

1RWH��Q� �GLVN�,'�QXPEHU�

Figure 4.7 HMDE Volume Definition File for Windows NT (mto/otm shown)
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4.2 Verifying S/390 Dataset Requirements

FAL and FCU have specific requirements for the HMDE source and target datasets. Table 4.2
specifies the requirements for HMDE datasets. The FCU GUI (see sections 0 and 5.2) allows
the user to display the dataset attributes and verify the dataset requirements. FCU for UNIX
(version 01-01-41 and later) also provides the listvol function to display S/390 dataset
attributes without using the GUI (see section B.2). The HMDEotm target dataset (which can
also be an HMDEoto intermediate dataset) must be created and properly configured before the
HMDE operation is performed. FCU does not support automatic expansion of the extent
during HMDEotm operations. The HMDE ALC utility allocates intermediate datasets in
accordance with the requirements specified below.

Table 4.2 S/390 Dataset Requirements

,WHP 5HTXLUHPHQW�V�

'DWDVHW
RUJDQL]DWLRQ
�'2��W\SH

6$0��VHTXHQWLDO�DFFHVV�PHWKRG���)$/�)&8�GRHV�QRW�VXSSRUW�DQ\�RWKHU�'2�W\SHV��H�J���'$0��96$0�
3$0���,I�D�QRQ�6$0�GDWDVHW�LV�VSHFLILHG��)$/�)&8�ZLOO�UHWXUQ�DQ�HUURU�

0XOWLSOH�YROXPH�GDWDVHWV�DUH�QRW�VXSSRUWHG��)$/�)&8�FDQ�RQO\�SURFHVV�WKH�SRUWLRQ�ZLWKLQ�RQH�ORJLFDO
YROXPH�

'DWDVHW�QDPH 1R�VSDFHV��,I�)$/�)&8�HQFRXQWHUV�D�VSDFH��LW�ZLOO�DFFHSW�WKH�FKDUDFWHUV�EHIRUH�WKH�VSDFH�DV�WKH�GDWDVHW
QDPH�DQG�FRQWLQXH�SURFHVVLQJ�

5HFRUG�IRUPDW��5)� )L[HG�OHQJWK�RU�YDULDEOH�OHQJWK�UHFRUG�IRUPDW��)$/�)&8�GRHV�QRW�VXSSRUW�XQGHILQHG�OHQJWK�RU�VSDQQHG
UHFRUG�IRUPDWV��,I�DQ�LOOHJDO�5)�LV�GHWHFWHG��)$/�)&8�ZLOO�UHWXUQ�DQ�HUURU�

1R�NH\��,I�D�UHFRUG�ZLWK�D�NH\�LV�DFFHVVHG��)$/�)&8�ZLOO�UHWXUQ�DQ�HUURU�

)RU�+0'(RWP��WKH�UHFRUG�IRUPDW�RI�WKH�WDUJHW�GDWDVHW�PXVW�EH�SUHFRQILJXUHG�WR�PDWFK�WKH�UHFRUG�IRUPDW
RI�WKH�GDWD�HQWLWLHV�LQ�WKH�VRXUFH�ILOH�

)RU�96(�VRXUFH�DQG�WDUJHW�GDWDVHWV��WKH�96(�UHFRUG�RSWLRQ�PXVW�EH�XVHG�WR�VSHFLI\�WKH�5)�

%ORFN�OHQJWK��%/� $Q\�OHQJWK�ZLWKLQ�WKH�H[WHQW�VXSSRUWHG�E\�WKH�26��,I�DQ�LOOHJDO�%/�LV�GHWHFWHG��)$/�)&8�ZLOO�UHWXUQ�DQ
HUURU�

)RU�+0'(RWP��WKH�EORFN�OHQJWK�RI�WKH�WDUJHW�GDWDVHW�PXVW�EH�SUHFRQILJXUHG�WR�PDWFK�WKH�EORFN�OHQJWK�RI
WKH�GDWD�HQWLWLHV�LQ�WKH�VRXUFH�ILOH�

)RU�96(�VRXUFH�DQG�WDUJHW�GDWDVHWV��WKH�96(�UHFRUG�RSWLRQ�PXVW�EH�XVHG�WR�VSHFLI\�WKH�%/�

5HFRUG�OHQJWK��5/� $Q\�OHQJWK�ZLWKLQ�WKH�H[WHQW�VXSSRUWHG�E\�WKH�26��,I�DQ�LOOHJDO�5/�LV�GHWHFWHG��)$/�)&8�ZLOO�UHWXUQ�DQ
HUURU���1RWH��)$/�)&8�FDQQRW�SURFHVV�D�YDULDEOH�OHQJWK�GDWDVHW�ZKLFK�LQFOXGHV�D�UHFRUG�ZLWK�QR�GDWD
HQWLW\��5/� ����

)RU�+0'(RWP��WKH�UHFRUG�OHQJWK�RI�WKH�WDUJHW�GDWDVHW�PXVW�EH�SUHFRQILJXUHG�WR�PDWFK�WKH�UHFRUG�OHQJWK
RI�WKH�GDWD�HQWLWLHV�LQ�WKH�VRXUFH�ILOH�

)RU�96(�VRXUFH�DQG�WDUJHW�GDWDVHWV��WKH�)&8�96(�UHFRUG�RSWLRQ�PXVW�EH�XVHG�WR�VSHFLI\�WKH�5/�

7UDFN�IRUPDW 6WDQGDUG�UHFRUG����5����)$/�)&8�FDQQRW�SURFHVV�WUDFNV�ZLWK�QRQVWDQGDUG�5��

972& )RU�096���VWDQGDUG�RU�LQGH[�972&��)RU�DQ�LQGH[�972&��)$/�)&8�LJQRUHV�WKH�LQGH[�DQG�DFFHVVHV�WKH
HQWLUH�972&�VHTXHQWLDOO\�

)RU�96(���WKH�XVHU�PXVW�VSHFLI\�WKH�5)��%/��DQG�5/�XVLQJ�WKH�)&8�96(�UHFRUG�RSWLRQ�
1RWH��7KH�)$/�IXQFWLRQV�FDQQRW�EH�XVHG�RQ�96(�GDWDVHWV�

)RU�$,;���GHILQH�WKH�972&�DQG�GDWDVHW�VHTXHQWLDOO\�IURP�WKH�EHJLQQLQJ�RI�WKH�YROXPH�WR�HQVXUH�RSWLPDO
SURFHVVLQJ��,I�QRW��)&8�SURFHVVLQJ�PD\�WDNH�ORQJHU�WKDQ�QRUPDO�

'DWDEDVH�ILOH 'LUHFW�DFFHVV�LV�QRW�VXSSRUWHG��PXVW�EH�FRQYHUWHG�WR�D�6$0�ILOH�
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4.3 Allocating HMDEoto Intermediate Datasets Using the ALC Utility

When you perform HMDEoto operations using OPEN-x FMT volumes, you must allocate the
intermediate datasets before starting the file transfer operations. The HMDE Allocater (ALC)
utility can only be used on OPEN-x volumes which have already been formatted using the
HMDE FMT utility (see section 2.4). Note: FCU version 01-01-41 or later is required for the
ALC utility.

Note: For versions 01-01-41 and earlier:  The ALC utility for UNIX is a UNIX command
executed from the UNIX command line. The ALC utility for Windows NT is a GUI. The ALC
utility for UNIX can only be used on volumes formatted with the FMT utility for UNIX. The
ALC utility for Windows NT can only be used on volumes formatted with the FMT utility for
Windows NT.

Note: The capacity of the intermediate dataset varies depending on block length. Use the
information in Table 4.2 to calculate the required size for the intermediate dataset. When
transferring variable-length records, make sure to take the four-byte RL information and four-
byte BL information for each record into account.

UNIX  - To allocate an HMDEoto intermediate dataset using the ALC utility:

1. Log in to the system as root.

2. Enter the following command at the UNIX command line prompt:
# allocds -d devname [-n datasetname] [-f recform] [-r reclen] [-b blocklen] [-c cylinders]

Note: Enter only one value for each parameter. You can only allocate one dataset at a time.

-d devname:  Specify the raw device name of the OPEN-x volume on which the dataset is
being allocated. This parameter is required and must be specified.

-n datasetname:  Specify the name of the dataset being allocated (maximum forty-four
characters:  A-Z, 0-9, @, #, ., \). Use uppercase letters only, and do not use any spaces or
symbols other than @, #, ., and \. This parameter is required. If not specified, ALC will
return the residual capacity (free space) on the specified volume in number of cylinders.

-r recform :  Specify the record format of the dataset being allocated:  F (fixed-length and
de-blocking), FB (fixed and blocking), V (variable and de-blocking), or VB (variable and
blocking). This parameter is required. If not specified, the default value of F is used.

-r reclen:  Specify the record length (decimal) of the dataset being allocated:  1 to 32760.
This parameter is required. If not specified, the default value of 4096 is used.

-b blocklen:  Specify the block length (decimal) of the dataset being allocated.
When record format = F, block length = record length.
When record format = FB, block length = record length u N (N = integer).
When record format = V/VB, block length = record length + 4 or more.

This parameter is required. If not specified, the following default values are used:
When record format = F/FB, default block length = record length.
When record format = V/VB, default block length = record length + 4.

-c cylinders:  Specify the size of the dataset being allocated in number of cylinders
(decimal). This parameter is required. If not specified, the default value of 100 is used.
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3. If the ALC allocate operation could not be started due to an error condition, the Allocate
check error message is displayed. If the ALC allocate operation did not complete
successfully, an error message is displayed. Remove the error condition, and retry the
operation. See section C.2 in Appendix C for further information on errors in UNIX.

Windows NT: To allocate an intermediate HMDEoto dataset using the ALC utility:

1. Log in to the system as administrator.

2. Double-click on the Allocate icon to start the ALC utility and open the Allocation panel
(see Figure 4.8).

3. The ALC utility automatically displays the first OPEN-x FMT volume (in alphanumeric
order) in the VOLSER field. If this is not the desired volume, select the desired volume
from the drop-down list of volsers. If ALC could not find any OPEN-x FMT volumes,
ALC displays the HMDE format disk not found  message (see Figure 4.9).

4. Enter the name of the dataset being allocated in the Dataset field (maximum forty-four
characters: A-Z, 0-9, @, #, ., \). Do not use any spaces or symbols other than @, #, ., and \.

5. Enter or select the size of the new dataset (number of cylinders, number of tracks) in the
Cylinder and Track fields. The file size will be (# of cyl) + (# of tracks). The Max. button
enters the maximum size for the new dataset in the Cylinder and Track fields based on
the available capacity. The Available Capacity box displays the free space on the
specified volume, so that you can select the appropriate size for the new dataset.

6. Enter or select the record format in the Record format field:  F, FB, V, or VB.

7. Enter or select the record length in the Record length field:
When record format = F, record length = block length.
When record format = FB, record length = block length y N (N = integer).
When record format = V or VB, 5 d record length d (block length � 4).

8. Enter or select the block length in the Block length field. If block length = record length,
select the Copy button to copy the record length into the Block length field.
When record format = F or FB, 1 d block length d 32760.
When record format = V or VB, 9 d block length d 32760

9. When all parameters for the new dataset are correct, select the Start button.

10. When the allocate operation completes successfully, the Allocation complete message is
displayed (see Figure 4.10). If the allocate operation could not be started due to an error
condition, the Allocate check error message is displayed. If the allocate operation did not
complete successfully, one of the following error messages is displayed (see Figure 4.11)
(n = system error code):
Open error! (n) Open process error on the HMDEoto volume.
Seek error! (n) Seek process error on the HMDEoto volume.
Read error! (n) Read process error on the HMDEoto volume.
Write error! (n) Write process error on the HMDEoto volume.
Close error! (n) Close process error on the HMDEoto volume.

11. When you are finished allocating datasets on HMDEoto volumes, select Close to close the
Allocation panel and exit the ALC utility.
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Figure 4.8 ALC Utility for Windows NT

Figure 4.9 ALC Disk Not Found Message

Figure 4.10 ALC Allocation Complete Message Figure 4.11 ALC Error Message
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4.4 Creating FCU Parameter Definition Files

The FCU parameter definition files are used to store FCU initiation parameter sets for pre-
defined HMDE operations. If you plan to perform specific sets of HMDE operations more than
once, you can create an FCU parameter definition file for each set of HMDE operations. The
FCU program allows you to specify which FCU parameter definition file to load and execute,
and you can also choose whether to execute all HMDE operations defined in the file or
confirm each operation before starting it. You can create and edit the FCU parameter definition
files interactively using the FCU GUI or manually using a text editor.

Table 4.3 lists the requirements for the FCU parameter definition files. Each set of FCU
initiation parameters specifies the direction, source and target files, and FCU options (e.g.,
padding, delimiters) for a specific HMDE operation.

Table 4.3 FCU Parameter Definition File Requirements

,WHP 5HTXLUHPHQW�V�
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Figure 4.12 illustrates the structure of an FCU parameter definition file. Table 4.4 lists the
requirements for the FCU initiation parameters. To define HMDEoto operations, first define
the HMDEotm operations which transfer the data from the source files to the intermediate
datasets, and then define the HMDEmto operations which transfer the data from the
intermediate datasets to the target files. Do not define HMDEoto operations which access
OPEN-3 FMT volumes and HMDE operations which access -A, -B, or -C HMDE volumes in
the same FCU parameter definition file. Since FCU can only access one HMDE volume
definition file at a time, each FCU parameter definition file must contain either HMDE
operations which access OPEN-3 FMT volumes or HMDE operations which access -A, -B, or
-C volumes, but not both.
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PWR���961�GDWDVHW�QDPH��������2SHQ�V\VWHP�ILOH�QDPH���&&��3$'��'(/��(PS <HV��5': <HV��96( 5)�5/�%/

RWP���2SHQ�V\VWHP�ILOH�QDPH���961�GDWDVHW�QDPH��������&&��3$'��'(/��(PS <HV�����������96( 5)�5/�%/

RWP���2SHQ�V\VWHP�ILOH�QDPH���961�GDWDVHW�QDPH��������&&��3$'��'(/��(PS <HV�����������96( 5)�5/�%/

�������������������������������������������������������������������������������������������������������

��

HQG

����

Figure 4.12 FCU Parameter Definition File

Table 4.4 FCU Initiation Parameter Requirements (continues on next page)
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Table 4.4 FCU Initiation Parameters (continued)
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Chapter 5 Performing FCU File Transfer Operations

HMDE file transfer operations are performed using the FCU GUI software installed on the
open-system host(s) attached to the 9900 subsystem. The FCU GUI enables you to perform file
transfer operations interactively, provides access to detailed information on the HMDE source
datasets and files, and displays error information for HMDE operations. The FCU GUI also
allows you to create and modify FCU parameter definition files interactively.

When you perform HMDE operations which access datasets on -A, -B, or -C HMDE volumes,
FCU must have access to the HMDE volume definition file which defines these volumes.
When you perform HMDE operations which access ALC-generated datasets on OPEN-x FMT
HMDE volumes, FCU must have access to the separate HMDEoto volume definition file
which defines the OPEN-x FMT volumes (see section 4.1). Since FCU can only access one
HMDE volume definition file at a time, the FCU parameter definition files must also keep
operations using OPEN-x FMT volumes separate from operations using -A, -B, or -C HMDE
volumes. Before you start FCU GUI operations, make sure that the desired HMDE volume
definition file is available (datasetmount.dat in current directory) and that the desired FCU
parameter definition file contains HMDE operations which access the volumes defined in the
HMDE volume definition file. FCU will not be able to perform operations which access
volumes which are not defined in the current HMDE volume definition file.

The FCU GUI for UNIX-based platforms and the FCU GUI for Windows NT are significantly
different. Section 0 describes and provides instructions for using the FCU GUI for UNIX.
Section 5.2 describes and provides instructions for using the FCU GUI for Windows NT. For
information on using FCU from the UNIX command line (without the GUI), see Appendix B.

For information on using the FAL C functions (Visual C++ for Windows NT) which enable
user programs on the open-system host to access S/390 datasets on HMDE volumes, see
Chapter 6.

Note: FAL/FCU cannot handle files larger than 2 GB (an error will be returned).

5.1 Using the FCU GUI for UNIX

The FCU GUI enables you to perform HMDE file transfer operations interactively and
provides access to detailed information on the datasets/files in the specified HMDE source
volume/directory. The FCU GUI displays the HMDE operations in the FCU parameter
definition file (if specified), allows you to modify the FCU parameter definition file
interactively, and also allows you to enter FCU parameters and perform HMDE operations
manually. The FCU GUI also displays the error information for HMDE operations.
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5.1.1 Starting the FCU GUI for UNIX

To start the FCU GUI program for UNIX-based platforms:

1. At the UNIX command line prompt, enter:  fcu [-nc] [param]

The -nc option (nc = no checking) tells FCU to execute all specified HMDE operations
without requesting confirmation for FCU parameters or checking for existing HMDEmto
target files. If you want to bypass these confirmations, enter -nc.

The param option tells FCU whether to use the FCU parameter definition file or a specific
FCU initiation parameter set to perform HMDE operations. The param option must have
one of the following three values:

– [blank]. If you want to use the default FCU parameter definition file (fcudata.param
in the current directory), leave the param option blank (do not enter anything).

– file_name. If you want to use a different FCU parameter definition file, enter the file
name with complete path (absolute or relative) if not in the current directory.

– -P + parameters. If you want to perform one specific HMDE operation, enter -P
followed by the FCU initiation parameter set (e.g., mto VSN:dataset targetfile No No
No) for the desired HMDE operation. The -P option requires the -nc option.

For example:

– If you want to use the default FCU parameter definition file and check the parameters
and HMDEmto target files, enter:  fcu

– If you want to use the default FCU parameter definition file and perform all operations
without checking parameters or HMDEmto target files, enter:  fcu -nc

– If you want to use a different FCU parameter definition file and perform all operations
without checking parameters or HMDEmto target files, enter:  fcu -nc filename

– If you want to perform one specific HMDE operation, enter:  fcu -nc -P [parameters]

Note: The following warnings may appear during FCU startup. These warnings do not
affect FCU and can be ignored.
Warning: Missing characters in String to FontSet conversion.
Warning: Cannot convert string �-dt-interface system-medium-r-normal -m*-*-*-*-*-*-*-*-*� to type FontSet.

2. The FCU GUI program now starts loading. The FCU version and copyright screen (see
Figure 5.1) is displayed while FCU is loading. When FCU is finished loading, the FCU
main panel (see section 5.2.2) is displayed.

3. If you specified the -nc option, FCU processes all specified operations, overwrites existing
mto target files, terminates, and displays any error information at the UNIX prompt.

FAL for xxxxxx (OS name)

File Conversion Utility
Ver. xx-xx-xx/xx

All right reserved, Copyright (C) 1997, 1998 Hitachi, Ltd.

Figure 5.1 FCU Version and Copyright Screen (UNIX)
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5.1.2 FCU Main Panel for UNIX

The FCU main panel (see Figure 5.2) opens when the FCU GUI program is finished loading.
The FCU main panel displays the FCU initiation parameter sets in the specified FCU
parameter definition file (if available), allows you to perform HMDE operations, and provides
access to all FCU functions.

File Conversion Utility

File Help

Status

OKInput File

CancelOutput File

NoCode Conversion E<->A

Padding Yes No

Parameter File

Volume File

CRDelimiter LF No

M to ODirection O to M

Yes No

Yes No

Emp

RDW

VSE

FILEEcA

Figure 5.2 FCU Main Panel for UNIX platforms

The File and Help buttons display the File menu commands and Help menu commands. These
commands are described later in this section.

The Parameter File field displays the FCU parameter definition file (see section 4.4) that you
specified by the param option when you started FCU. If this field is blank, FCU could not find
the default or specified FCU parameter definition file. If you want to use an FCU parameter
definition file, you can enter the desired file name in this field (complete path if not in the
current directory). If you do not want to use an FCU parameter definition file, you can leave
the Parameter File field blank and enter the FCU initiation parameters manually.

The Volume File field displays the HMDE volume definition file (see section 4.1). This file
must have the default name and location (datasetmount.dat in current directory). If this field
is blank, FCU could not find the file and will not be able to perform HMDE operations. In this
case, exit FCU, and create the HMDE volume definition file as described in section 4.1.
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When FCU starts up, the first set of FCU initiation parameters is automatically loaded from the
specified FCU parameter definition file (unless the file is not found). If desired, you can
change any of the parameters, or you can use the File-Load command to load the next
parameter set. The FCU initiation parameters are:

� Direction. The Direction buttons allow you to select the desired direction for the HMDE
operation:  M to O = HMDEmto, O to M = HMDEotm.

� Input File . The Input File field allows you to enter the name of the HMDE source file.
For HMDEmto, enter the S/390 volser and dataset name (VSN:dataset). For HMDEotm,
enter the UNIX file name (with complete path if not in the current directory).

� Output File. The Output File field allows you to enter the name of the HMDE target file.
For HMDEmto, enter the UNIX file name (with complete path if not in the current
directory). For HMDEotm, enter the VSN and dataset name (volser:dataset).

� Code Conversion. The Code Conversion buttons allow you to select the desired code
conversion option (see section 3.1.1):  E<->A = default code conversion table, EcA =
default code conversion table (for HMDEoto only), No = no code conversion, File = enter
the file name of your conversion table (with complete path if not in current directory).

� Padding. The Padding buttons allow you to select the desired padding option (see section
3.1.3):  Yes = padding, No = no padding.

� Delimiter . The Delimiter  buttons allow you to select the desired delimiter option (see
section 3.1.4):  CR = carriage return, LF = line feed, No = no delimiters.

� Emp. The Emp buttons allow you to select the empty file option (see section 3.1.5):  Yes
= source file is empty, No = source file is not empty.

� RDW. The RDW buttons allow you to select the record description word option (mto
only) (see section 3.1.5):  Yes = add RDW to each record (Code Conversion, Padding,
and Delimiter  must be No), No = do not add RDW to each record.

� VSE. The VSE field allows you to enter the VSE record information:  RF,RL,BL
Use a comma (no spaces) between each value. See section 3.1.6 for further information on
the VSE record option values.

The OK button starts the specified HMDE operation. The Cancel button removes the values
entered by the user and returns the FCU main panel to the initial settings. (The Cancel button
does not cancel the HMDE operation in progress.) Be careful not to click OK  or Cancel more
than once. The Status field displays the status of the requested HMDE operation:

� Now checking = FCU is executing a dataset search or file attribute check. If you specified
the -nc option when you started FCU, this check does not occur.

� Overwrite ? (OK/Cancel) is displayed if the HMDEmto target file already exists. Click
OK to overwrite the existing file, or click Cancel to cancel the requested operation. If you
specified the -nc option when you started FCU, this confirmation does not occur.

� x%  = The requested HMDE operation is x% complete.

� Complete = The requested HMDE operation completed successfully.

� Error . The Status field also displays error information for FCU and HMDE operations.
See Appendix C for further information on error conditions.
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5.1.3 File Menu Commands

The File menu provides access to the following FCU functions:

� Load. This command loads the parameter sets from the specified FCU parameter
definition file onto the FCU main panel. Each time you select Load, the next set of
parameters is loaded. If you enter a file name in the Parameter File field, the Load
command opens the file and loads the first parameter set (or creates the new file). If the
FCU parameter definition file is empty or was not found, FCU ignores this command.

� Save. This command saves the FCU parameter definition file. If no FCU parameter set
was previously loaded, the current parameter set is added to the file. If a parameter set was
previously loaded and you made changes, the current parameter set overwrites and
replaces the previously loaded parameter set. If you make changes and do not select Save,
FCU will discard your changes when you select Load or Exit .

� Delete. This command deletes the currently loaded parameter set from the FCU parameter
definition file. If the FCU parameter definition file does not yet exist or does not contain
the parameter set on screen, FCU ignores this command.

� Exit . This command closes the current FCU parameter definition file (unsaved changes are
discarded), and then closes the FCU program.

5.1.4 Help Menu Commands

The Help menu provides access to the following FCU functions:

� Volume. This command displays the contents of the HMDE volume definition file (see
Figure 5.3), so that you can verify that the HMDE volumes are properly defined.

� MF-File . This command displays the dataset information for each dataset in the specified
mainframe (MF) volume (see Figure 5.4). The VSN must be entered in the Input File  field
(for HMDEmto) or Output File field (for HMDEotm) on the FCU main panel.

– Dataset name:  An asterisk (*) before the dataset name indicates that FAL/FCU can
process the dataset. A dash (-) indicates that FAL/FCU cannot process the dataset. A
question mark (?) indicates that FCU can process the dataset only if the VSE record
option is used to specify the RF, RL, and BL.

– Dataset organization (DO) type:  SAM, DAM, PAM, VSAM, ??? = unknown.

– Record format (RF):  F = fixed length, V = variable length, U = undefined length,
S = spanned record, ? = unknown.

– Block length (BL):  in bytes

– Record length (RL):  in bytes

– Dataset size (DS):  in tracks

� UX-File. This command displays the UNIX (UX) files in the directory specified in the
Input or Output File field on the FCU main panel (see Figure 5.5). If no directory is
specified in the Input File or Output File field, FCU displays the files in the current
directory. If a nonexistent directory is specified, FCU will return an error.

� Error . This command opens the error information panel, which displays the FAL, FCU,
and system error codes/messages (see Figure 5.6).

� OnVersion. This command displays the FCU version and copyright information screen.
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5.1.5 Creating an FCU Parameter Definition File Using FCU for UNIX

To create an FCU parameter definition file using the FCU GUI for UNIX:

1. Start the FCU GUI for UNIX by entering fcu (see section 5.1.1). Do not specify the -nw,
-nc, or param option.

2. When the FCU main panel opens (see section 5.1.2), enter the desired file name in the
Parameter File field (with complete path if you do not want to save the file in the current
directory).

3. If you plan to perform HMDE operations while you are creating the FCU parameter
definition file, make sure that the Volume File field displays the correct HMDE volume
definition file (datasetmount.dat). If not (or if incorrect), FCU will not be able to perform
HMDE operations, but you can still create a new FCU parameter definition file.

4. Select the File-Load command to open the new file.

5. Enter the desired FCU initiation parameters for the first HMDE operation:

– Select the file transfer direction using the M to O button or O to M button.

– Enter the source and target files in the Input File and Output File fields
(VSN:dataset, filename with complete path if not in current directory).

– Select the desired FCU file transfer options:  Code Conversion, Padding, Delimiter ,
Emp, RDW, and VSE. See section 3.1.1 for further information on these options.

6. When the FCU initiation parameters are correct, select the File-Save command to add this
parameter set as the first line in the new FCU parameter definition file. If the HMDE
volume definition file is correct, you can perform the operation now by clicking OK . If the
OK button is not enabled, the parameter set has not been saved in the file.

7. Select the File-Load command to load the next line. The Status field should indicate that
you are at the end of the file. The FCU GUI for UNIX only allows you to add new lines
when you are at the end of the file (right after the last line).

8. Repeat steps (5), (6), and (7) to add each parameter set to the new FCU parameter
definition file. Make sure to keep HMDE operations which use OPEN-x FMT volumes in
a separate FCU parameter definition file from operations which use -A, -B, -C volumes.

9. If you need to modify an existing line, go to the line to be modified using the File-Load
command, change the parameters as needed, and then use the File-Save command to
replace the line that was loaded.

10. If you need to insert a new line between existing lines, use a text editor later to edit the file.
You cannot add a new line between existing lines using the FCU GUI for UNIX.

11. When you are finished adding lines to your new FCU parameter definition file, make sure
that you have selected the File-Save command for the last parameter set you added or
modified, and then select the File-Exit  menu command to close the file and exit FCU.
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5.1.6 Performing HMDE Operations Using the FCU GUI for UNIX

To perform HMDE file transfer operations using the FCU GUI for UNIX:

1. If you will be performing HMDEmto operations:

a) Make sure that the source datasets are located on the desired HMDE volume(s). If you
will not be using an existing FCU parameter definition file, write down the
VSN:dataset of the source dataset and the complete path and file name of the target file
for each HMDEmto operation.

b) Verify that the HMDEmto target files do not already exist (or can be overwritten).

c) Vary the HMDEmto volume(s) and channel path(s) offline from the S/390 host.

2. If you will be performing HMDEotm operations:

a) Make sure that the source files are located on the desired HMDE volume(s). If you
will not be using an existing FCU parameter definition file, write down the complete
path and file name of the source file and the VSN:dataset of the target dataset for each
HMDEotm operation.

b) Create and allocate the target datasets. This ensures that the target dataset is registered
in the VTOC. Make sure to allocate enough space and to use the appropriate record
format and record length for the data to be transferred.

c) Vary the HMDEotm volume(s) and channel path(s) offline from the S/390 host.

3. If you will be performing HMDEoto operations:

a) If you will not be using an existing FCU parameter def. file, write down the complete
path and file name of the source and target files for each HMDEotm/mto operation.

b) Allocate the intermediate datasets on the HMDEoto volume(s). Use the ALC utility on
OPEN-3 FMT volumes (see section 4.3). Make sure to allocate enough space and to
use the appropriate record format and record length for the data to be transferred.

c) Verify that the HMDEoto target files do not already exist (or can be overwritten).

4. Make sure that the desired HMDE volume definition file (HMDEoto only, or HMDEmto
and HMDEotm) is available for use by FCU (datasetmount.dat in current directory).

5. Start FCU with the desired options (see section5.1.1). Note: If you specify the -nc option,
FCU performs all specified operations continuously, then self-terminates and displays any
error information at the UNIX prompt.

6. When the FCU main panel opens, make sure that the Volume File field displays the
HMDE volume definition file (datasetmount.dat). If the HMDE volume definition file is
not displayed (or if incorrect), FCU will not be able to perform HMDE operations.

7. Make sure that the Parameter File field displays the desired FCU parameter definition
file. If not, enter the desired FCU parameter definition file name (with complete path if not
in the current directory), and select the File-Load command to open the file. If you want to
create a new file using the FCU GUI, see section 5.1.3 for instructions.
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8. The FCU main panel displays the first/next parameter set in the specified FCU parameter
definition file. If you want to perform this HMDE operation, click OK . If not:

a) You can load the next parameter set using the File-Load command.

b) You can delete the current parameter set from the FCU parameter definition file using
the File-Delete command. The next parameter set loads automatically.

c) You can modify the current parameter set as follows:  change the FCU parameters as
needed, and then use the File-Save command to save your changes in the FCU
parameter definition file (replaces the previously loaded parameter set).

d) You can add a new parameter set to the end of the file as follows:  select File-Load
until you reach the end of the file, enter the desired parameters, and then select File-
Save to add the new line at the end. If you want to insert a new line between existing
lines, edit the FCU parameter definition file later using a text editor.

9. When the desired HMDE operation is displayed, click OK to start the operation. (If the
OK button is not enabled, you have not saved the current parameter set.)

10. If you started an HMDEmto operation and the target file already exists, FCU requests
overwrite confirmation. Click OK to overwrite the target file, or click Cancel to cancel the
operation.

11. When FCU starts the operation, the Status field displays the progress of the operation. If
desired, while the operation is in progress, you can load another parameter set and click
OK  to start the next operation right after the current operation completes. Note: Be careful
when doing this. If you click buttons or menu commands while an operation is in progress,
FCU will save and execute those commands when the current operation completes.

12. When the HMDE operation is complete, the Status field displays Complete. If an error
occurred, the error information display (refer toFigure 5.6) opens automatically to display
the error. See Appendix C for further information on error conditions.

13. FCU does not load the next operation automatically. To perform another HMDE operation,
select File-Load, and repeat steps (8) through (12). To exit FCU, select the File-Exit
command.
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5.2 Using the FCU GUI for Windows NT

5.2.1 Starting the FCU GUI for Windows NT

To start the FCU GUI program for Windows NT:

1. Log on with Administrator access privileges.

2. Start the FCU GUI as follows:  click Start-Programs-FCU-FCU, or open the c:\ folder
and double-click on FCU, or create a shortcut for FCU on the desktop. Note: Do not start
FCU by dragging and dropping an FCU parameter definition file on the FCU program
icon. FCU program operation cannot be guaranteed.

3. If you want to specify any of the FCU options, start FCU from the command line (DOS
prompt) as follows:  go to the FCU directory (containing fcu.exe and datasetmount.dat),
and enter  fcu [-nc] [-cl] [param]

The -nc option is the same as for UNIX:  all specified HMDE operations are performed
without confirmation of FCU parameters or HMDEmto target file overwrite.

The -cl option specifies that all FCU log files will be cleared before starting.

The param option is the same as for UNIX:

If you want to open a new untitled FCU parameter definition file when you start FCU,
leave the param option blank.

If you want to load an FCU parameter definition file when you start FCU, enter the file
name with complete path if the file is not in the current directory.

4. The FCU GUI program now starts loading. The FCU version and copyright screen
(seeFigure 5.7) is displayed while FCU is loading. When FCU is finished loading, the FCU
main panel is displayed (see section 5.1.2).

5. If you started FCU from the DOS prompt and specified the -nc option, FCU processes all
specified operations, overwrites existing HMDEmto target files, and then terminates and
displays any error information at the DOS prompt.

Figure 5.7 FCU Version and Copyright Screen (Windows NT)
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5.2.2 FCU Main Panel for Windows NT

The FCU main panel (see Figure 5.8) opens when FCU is finished loading. The FCU main
panel displays the FCU parameter definition file (or Untitled  if no file was specified), allows
you to perform HMDE operations, and provides access to all FCU functions.

File commands:
New
Open
Save

Parameter commands:
Save-Insert
Save-Replace
Delete
Wipe

Parameter-Load commands:
Load-Top
Load-Previous
Load-Next
Load-Bottom

View commands:
Volume info.
MF-file info.
Options
Error info.
Parameter line
Close all dialogs
Log file Help-About

Click this button
to change
 direction.

Source or
target file.

Source or
target dataset.

Status bar.

Toolbar.

Click this button to select a dataset
(VSN must be specified).

Click this button to select a file.
Starts the specified operation. Not

enabled if parameters are not saved in
the file, or if a parameter is incorrect.

Current line number/total lines.

Title bar.

Figure 5.8 FCU Main Panel for Windows NT

The FCU title bar displays the current FCU parameter definition file. The toolbar provides
speed buttons for the commonly used FCU functions. The status bar displays the current line
number and total number of lines in the current FCU parameter definition file. The Main
frame file and Open-system file fields display the files to be transferred (no spaces allowed).
The file selection buttons ( ) allow you to select the desired MF dataset and NT file.

The File menu provides access to the following FCU functions:

� The File-New command (Ctrl+N) opens a new FCU parameter def. file (untitled.prm).

� The File-Open command (Ctrl+O) opens an existing FCU param. def. file (filename.prm).

� The File-Save command (Ctrl+S) saves the current FCU parameter definition file. Deleted
and replaced lines are discarded, inserted lines are added, and all lines after end are
discarded. Note: This command does not save the current parameter set.

� The File-Save As… command saves the current FCU parameter definition file with a
different file name and/or location.

� The File-Exit command (Ctrl+X) exits the FCU software.



Hitachi Lightning 9900� HMDE User�s Guide 59

The Edit menu is reserved for future enhancement and is not yet enabled.

The Parameter menu provides access to the following FCU functions:

� The Parameter-Load command loads the Previous, Next, Top, and Bottom parameter
lines from the current FCU parameter definition file. The FCU main panel status bar
updates the current line number when any Parameter-Load command is executed.

� The Parameter-Save command allows you to either Insert the parameter set being
displayed into the current FCU parameter definition file, or Replace the current parameter
set (previously loaded) with the parameter set being displayed. If you do not select this
command, your parameter changes will not be saved. Note: This command does not save
the current FCU parameter definition file (you must use File-Save/Save As).

� The Parameter-Delete command deletes the current parameter set from the current FCU
parameter definition file. The line is not permanently deleted until you save the current
FCU parameter definition file using the File-Save command.

� The Parameter-Wipe command clears all FCU initiation parameters displayed on screen,
so that you can input new parameters easily. This command does not delete the current
parameter set.

The View menu provides access to the following FCU functions:

� The View-Toolbar and View-Status bar commands display/hide the FCU toolbar and
status bar. The toolbar provides speed buttons for the commonly used FCU functions. The
status bar displays the current line number and total number of lines in the current FCU
parameter definition file.

� The View-Volume information… command opens the FCU Volume Information panel
(see Figure 5.9), which displays the contents of the HMDE volume definition file. A {

displayed next to a volume indicates that the volume definition is correct and FCU can
access the volume. An � displayed next to a volume indicates that the volume definition is
not correct and FCU cannot access the volume.

� The View-MF-file information… command displays the following information for the
mainframe (MF) files (datasets) in the volume specified in the Mainframe file field on the
FCU main panel (see Figure 5.10):

– { = the dataset can be processed by FCU.
� = the dataset cannot be processed by FCU.
? = the dataset can be processed by FCU only if the VSE record option is used to
specify the RF, RL, and BL.

– Dataset = dataset name

– DO = dataset organization type:  SAM, DAM , PAM , VSAM , ? (other than above)

– RF = record format:  F (fixed-length), V (variable-length), U (undefined), S (spanned),
? (other than above)

– BL = block length

– RL = record length

– DS = dataset size (in number of tracks)
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Figure 5.10 MF-File Information Panel
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� The View-Option… command opens the Option panel (see Figure 5.11), which allows
you to view/change the FCU file transfer options (code conversion, padding, delimiter,
empty file, RDW, and VSE), continuous execution option, and clear log file option.

– Select the EBCDIC<-->ASCII button to use the default code conversion table (EA,
EcA). Select No for no code conversion (No). Select External table file and enter the
file name with path if not in the current directory (e.g., /directory/filename.tbl).

– Check the Padding box to request the padding option (Yes).

– Check the Delimiter box to request the delimiter option (Yes).

– Check the Empty box to request the empty file option (Emp=Yes).

– Check the Record Description Word box to request the RDW option (RDW=Yes).
Note: If the Record description word box is checked, the EBCDIC<-->ASCII button
and the Padding and Delimiter boxes are ignored.

– Check the VSE box and enter the RF, RL, and BL to request the VSE record option.

– Check the Continuous execution box to tell FCU to process the rest of the FCU
initiation parameter sets in the specified FCU parameter definition file without
stopping after each completed operation (equivalent to the -nc option starting at the
desired line). FCU will execute all lines from the current line to the end. If you do not
check the Continuous execution box, FCU will stop after each operation.

– Check the Clear log file before execution box to clear the log file for the current FCU
parameter definition file (e.g., fcudata.prm.log). The user should clear the FCU log
files as needed to decrease the file size and save space on the current drive.

Figure 5.11 Option Panel
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� The View-Error information… command opens the Error Information panel (see Figure
5.12), which displays the most recent error information (error code and message) for FCU,
FAL, and system errors.

� The View-Parameter line… command opens the Parameter Line panel (see Figure 5.13),
which displays the current line (parameter set) in the current FCU parameter definition file.

� The View-Close all dialogs command closes all open panels except the FCU main panel.

� The View-Log file command opens the log file for the current FCU parameter definition
file using the Windows Notepad text editor (see Figure 5.14). The log file contains the
parameter sets executed, the date and time of execution, the result of each operation, and
the error information (FCU, FAL, and Sys error codes) for each operation.

The Help-About FCU… menu command opens the FCU version and copyright screen (refer
to ), so that you can check the FCU program version information.

Figure 5.12 Error Information Panel

Figure 5.13 Parameter Line Panel
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Figure 5.14 FCU Log File Display in Notepad
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5.2.3 Creating an FCU Parameter Definition File Using FCU for Windows NT

To create an FCU parameter definition file using the FCU GUI for Windows NT:

1. Start the FCU GUI for Windows NT (see section 5.2.1). If you start FCU from the DOS
prompt, enter fcu (do not specify the -nc or param option).

2. When the FCU main panel opens (see section 5.2.2), the title bar should display Untitled
to indicate that a new parameter definition file is open. If a file name is displayed instead
of Untitled , use the File-New command ( ) to open a new parameter definition file.

3. If you plan to perform HMDE operations while you are creating the FCU parameter
definition file, open the Volume information panel (select View-Volume information…),
and make sure that the desired HMDE volume(s) is/are available. If not, FCU will not be
able to perform HMDE operations, but you can still create a new parameter definition file.

4. Enter the desired FCU initiation parameters for the first HMDE operation.

– Use the   buttons to select the transfer direction (M to O or O to M).

– Enter the source and target datasets/files in the Mainframe  File field (VSN:dataset),
and/or Open-system file field (/directory/…/filename).

– Open the Option panel (refer to Figure 5.11) using the View-Option… menu
command ( ), and then select the desired FCU options (code conversion, padding,
delimiters, etc.). Do not select Continuous execution or Clear log file when creating
a new FCU parameter definition file. Close the Option panel when you are done.

5. When the FCU initiation parameters are correct, select the Parameter-Save-Insert
command ( ) to save the current parameter set in the new FCU parameter definition file.
The status bar now displays 1/1 to indicate that line one of one is now being displayed. If
the HMDE volume is available, you can perform the operation now by clicking Execute. If
the Execute button is not enabled, the parameter set has not been saved in the file.

6. Repeat steps (4) and (5) to add each new FCU initiation parameter set to the new FCU
parameter definition file. If desired, you can use the Parameter-Wipe menu command
( ) to clear the screen before you enter the next set of parameters, or you can leave the
parameters and make changes where needed to specify the next new line in the file. Make
sure to keep HMDE operations which use OPEN-x FMT volumes in a separate FCU
parameter definition file from operations which use -A, -B, and -C volumes.

7. If you need to insert a new line between two existing lines, go to the line above/before the
line to be inserted using the Parameter-Load commands (    ), change the
parameters as needed, and then use the Parameter-Save-Insert command ( ) to insert
the new line. The new line is inserted below/after the current line number.

8. If you need to modify an existing line, go to the line to be modified using the Parameter-
Load commands, change the parameters as needed, and then use the Parameter-Save-
Replace command ( ) to modify the line as specified.

9. When you want to save your new FCU parameter definition file, select the File-Save menu
command ( ). The file extension must be .prm.
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5.2.4 Performing HMDE Operations Using the FCU GUI for Windows NT

To perform HMDE file transfer operations using the FCU GUI for Windows NT:

1. If you will be performing HMDEmto operations:

a) Make sure that the source datasets are located on the desired HMDE volume(s). If you
will not be using an existing FCU parameter definition file, write down the
VSN:dataset of the source dataset and the complete path and file name of the target file
for each HMDEmto operation.

b) Verify that the HMDEmto target files do not already exist (or can be overwritten).

c) Vary the HMDEmto volume(s) and channel path(s) offline from the S/390 host.

2. If you will be performing HMDEotm operations:

a) Make sure that the source files are located on the desired HMDE volume(s). If you
will not be using an existing FCU parameter definition file, write down the complete
path and file name of the source file and the VSN:dataset of the target dataset for each
HMDEotm operation.

b) Create and allocate the target datasets. This ensures that the target dataset is registered
in the VTOC. Make sure to allocate enough space and to use the appropriate record
format and record length for the data to be transferred.

c) Vary the HMDEotm volume(s) and channel path(s) offline from the S/390 host.

3. If you will be performing HMDEoto operations:

a) If you will not be using an existing FCU parameter def. file, write down the complete
path and file name of the source and target files for each HMDEotm/mto operation.

b) Use the ALC utility to allocate the intermediate datasets on the HMDEoto volume(s)
(see section 4.3). Make sure to allocate enough space and to use the appropriate record
format and record length for the data to be transferred.

c) Verify that the HMDEoto target files do not already exist (or can be overwritten).

4. Make sure that the desired HMDE volume definition file (HMDEoto only, or HMDEmto
and HMDEotm) is available for use by FCU (datasetmount.dat in current directory).

5. Start FCU (see section 5.2.1). If you want to specify any FCU options, start FCU from the
DOS prompt. Note: If you specify the -nc option, FCU performs all specified operations
continuously, then self-terminates and displays any error information at the DOS prompt.

6. When the FCU main panel opens, select the View-Volume information… command ( )
to open the Volume information panel, and verify that the desired HMDE volume(s)
is/are available. If not, edit the HMDE volume definition file as needed (see section 4.1).

7. Make sure that the desired FCU parameter definition file is open (displayed in title bar). If
not, open the desired FCU parameter definition file using the File-Open command ( ). If
you want to create a new file using the FCU GUI, see section 5.2.3 for instructions.

8. The FCU main panel displays the first/next parameter set in the specified FCU parameter
definition file. If you want to perform this HMDE operation, click Execute. If not:

a) You can load the next parameter set using the Parameter-Load-Next command ( ).

b) You can delete the current parameter set from the FCU parameter definition file using
the Parameter-Delete command ( ). The next parameter set loads automatically.
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c) You can modify the current parameter set as follows:  change the FCU parameters as
needed, and then use the Parameter-Save-Replace command ( ) to replace the
previously loaded parameter set with the new parameter set.

d) You can add a new parameter set as follows:  change the FCU parameters as needed,
and use the Parameter-Save-Insert command ( ) to insert the new parameter set
below the current parameter set.

e) If the Continuous operation option is selected, you can open the Error information
panel before starting the operations to monitor the FCU processing. Move the Error
information panel so that it does not overlap the FCU main panel.

9. When the desired HMDE operation is displayed, click Execute to start the operation. (If
the Execute button is not enabled, you have not saved the current parameter set.) If the
Continuous operation option was selected, FCU will process all operations from the
current line to the end of the file and then self-terminate. The error information for these
operations is placed in the most recent .log file(s) in the current directory (e.g., mto.log).

WARNING: In some early versions of FCU for Windows NT, FCU may overwrite existing
Windows NT target files without requesting confirmation.

10. If you started an HMDEmto operation and the target file already exists, FCU requests
overwrite confirmation. Click OK to overwrite the target file, or click Cancel to cancel the
operation.

11. When FCU starts the operation, the Execute panel opens and displays the progress of the
operation. To cancel the operation in progress, select Cancel.

Note:  The Execute dialog panel will not appear when the mainframe OS is VSE.

12. When the operation is complete, the Execute panel displays the result (see Figure 5.15
through Figure 5.17). If an error occurred, the Error information panel opens automatically
to display the error (refer to Figure 5.12). See Appendix C for further information on
errors.

13. FCU does not load the next operation automatically. To perform another HMDE operation,
select the desired Parameter-Load command, and repeat steps (8) through (12). To exit
FCU, select the File-Exit command.

Note: After an HMDEotm file transfer from Windows NT, there will be a delay before you can
access the HMDE volume. The length of delay varies according to individual server
performance.

Note: After you expand open volumes (LUSE), you will need to reboot Windows NT.

Note: Do not use the open system host to access an HMDE volume. Use only FAL to access
HMDE volumes. This applies to PC server platforms (e.g., NT) and UNIX-based systems.
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Figure 5.15 Execute Panel Showing Normal End

Figure 5.16 Execute Panel Showing Canceled Operation

Figure 5.17 Execute Panel Showing Error End

7KH�&DQFHO�EXWWRQ�FKDQJHV�WR�&ORVH
DIWHU�WKH�RSHUDWLRQ�LV�FRPSOHWH�

7KH�&DQFHO�EXWWRQ�FKDQJHV�WR�&ORVH
DIWHU�WKH�RSHUDWLRQ�LV�FDQFHOHG�

7KH�&DQFHO�EXWWRQ�FKDQJHV�WR�&ORVH
DIWHU�WKH�RSHUDWLRQ�HQGV�DEQRUPDOO\�
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Chapter 6 Using the File Access Library (FAL)

The FAL component of HMDE consists of the object module file fal.o (fal.obj for Windows
NT) and the header file dataset.h. The FAL provides several important C functions (Visual
C++ for Windows NT) which enable user applications on the open-system hosts to access
S/390 data on the 9900 HMDE volumes.

6.1 FAL Requirements

The FAL functions have the same dataset requirements as FCU (e.g., SAM, standard R0 track
format) (see section 4.2). The FAL also has the following additional requirements:

� The FAL functions support only standard MVS VTOC. The FAL functions cannot access
MVS datasets managed by an index VTOC and cannot access VSE datasets when called
from user applications.

� The FAL functions are not “thread-safe.” The FAL functions may not operate properly
when used by multiple threads within a single process.

� The FAL functions cannot be used by a “signal handler.” If this accidentally happens and
memory space is occupied, use kill to cancel the processes, and use ipcrm to delete the
shared memory areas that have KEY=0 (refer to OS manuals). Do not issue the following
signals to an FAL/FCU process (UNIX only):
SIGUSR1, SIGUSR2, SIGILL, SIGTRAP, SIGIOT, SIGABRT, SIGEMT, SIGFPE,
SIGKILL, SIGBUS, SIGSEGV, SIGSYS, SIGALRM, SIGPOLL, SIGIO, SIGSTOP,
SIGTSTP, SIGCONT, SIGTTIN, SIGTTOU, SIGVTALRM, SIGPROF, SIGXCPU,
SIGXFSZ, SIGWAITING, SIGLWP, SIGFREEZE, SIGTHAW, SIGCANCEL

� The following terminology is reserved for the FAL functions and cannot be used in
function names, variable names, or constant symbols in the user application:

– Words that begin with dataset or fast_

– GetVolSers

6.2 FAL Functions

The FAL includes the following C functions (Visual C++ for Windows NT):

� Opening a dataset:  datasetOpen (see section 6.2.1)

� Reading one record from a dataset:  datasetGet (see section 6.2.2)

� Writing one record to a dataset:  datasetPut (see section 6.2.3)

� Closing a dataset:  datasetClose (see section 6.2.4)

� Acquiring error information:  datasetGetLastError (see section 6.2.5)

� Acquiring dataset attribute information (see section 6.2.6):
datasetGetFileInformation datasetFindNextFile
datasetFindFirstFile datasetFindClose

� Converting dataset attribute information (see section 6.2.7):
datasetGetDsorgString datasetGetRecfmString
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6.2.1 Opening a Dataset

datasetHandle = datasetOpen (pathname, mode)

The datasetOpen function opens the dataset specified by pathname for the type of access
specified by mode. Table 6.1 shows the datasetOpen arguments and return values.

Table 6.1 DatasetOpen Function

,WHP 9DOXH 7\SH 'HVFULSWLRQ

$UJXPHQW SDWKQDPH

PRGH

FKDU�


FKDU�


961�'DWDVHW�QDPH
961� ���FKDUDFWHU�YROVHU�
9ROXPH�PXVW�EH�OLVWHG�LQ�+0'(�YROXPH�GHILQLWLRQ�ILOH�
'HOLPLWHU� ����FRORQ��QR�VSDFHV�DOORZHG�
'DWDVHW�QDPH������FKDUDFWHUV�PD[��QR�VSDFHV�DOORZHG�

U� �RSHQ�GDWDVHW�IRU�UHDG�DFFHVV
Z� �RSHQ�GDWDVHW�IRU�ZULWH�DFFHVV

5HWXUQ�YDOXH GDWDVHW+DQGOH

��

'$7$6(7B+$1'/( +DQGOH

(UURU�HQG

When the datasetOpen function terminates successfully, it returns a handle which identifies
the dataset opened. The datasetHandle information is used as the argument of subsequent
functions such as datasetGet, datasetPut, or datasetClose. Do not change the datasetHandle
value returned by this function. If the datasetOpen function terminates unsuccessfully, it
returns a value of -1. To get the error code information, execute the datasetGetLastError
function (see section 6.2.5).

The datasetOpen function has the following restrictions:

� Only one dataset at a time can be open within one process. When multiple datasets need to
be opened, the open dataset must be closed before another dataset can be opened. This
restriction does not apply to open-system files.

� A dataset which is being accessed by the datasetFindFirstFile or datasetFindNextFile
function cannot be opened. The datasetFindClose function must be executed before the
dataset can be opened. This restriction does not apply to open-system files.
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6.2.2 Reading Data

reclen = datasetGet (datasetHandle, buf, buflen)

The datasetGet function reads one record from the specified dataset (datasetHandle) and puts
the record into a buffer (buf) of length buflen. The datasetGet function extracts only the data
entity from each record and does not transfer the BL and RL bytes for variable-length records
to the buffer. Table 6.2 shows the datasetGet arguments and return values.

Table 6.2 DatasetGet Function

,WHP 9DOXH 7\SH 'HVFULSWLRQ

$UJXPHQW GDWDVHW+DQGOH

EXI

EXIOHQ

'$7$6(7B+$1'/(

FKDU�


ORQJ

7KH�GDWDVHW+DQGOH�YDOXH�UHWXUQHG�E\�WKH�GDWDVHW2SHQ�IXQFWLRQ�

%XIIHU�DUHD�IRU�VWRULQJ�WKH�UHDG�GDWD�

6L]H�RI�WKH�EXIIHU�DUHD��,I�WKH�UHFRUG�LV�ODUJHU�WKDQ�EXIOHQ�RU
HTXDO�WR�]HUR��GDWDVHW*HW�UHWXUQV�DQ�HUURU�DQG�GRHV�QRW�WUDQVIHU
DQ\�GDWD�WR�WKH�EXI�

5HWXUQ�YDOXH UHFOHQ

��

ORQJ 'DWD�HQWLW\�VL]H�WUDQVIHUUHG�WR�WKH�EXIIHU

(UURU�HQG

Figure 6.1 shows the format requirements for variable-length records accessed by the
datasetGet function. Each variable-length block must start with the two-byte BL field, and
each variable-length record must start with the two-byte RL field. The datasetGet function
automatically extracts the data entities without the BL and RL fields.

%ORFN�OHQJWK 5HFRUG�OHQJWK 'DWD�HQWLW\ 5HFRUG�OHQJWK 'DWD�HQWLW\

5HFRUG�OHQJWK 5HFRUG�OHQJWK

%ORFN�/HQJWK

��E\WHV ��E\WHV

%ORFN�OHQJWK�IRUPDW� %ORFN�OHQJWK �[����

��E\WHV ��E\WHV

5HFRUG�OHQJWK�IRUPDW� 5HFRUG�OHQJWK �[����

Figure 6.1 Format Requirements for Reading Variable-Length Records

When the datasetGet function terminates successfully, it returns the length of the data entity
read from the dataset. If the datasetGet function detects the end of dataset (EOF) or terminates
unsuccessfully, it returns a value of -1. To get the error code information, execute the
datasetGetLastError function (see section6.2.5). For example, when the datasetGet function
detects EOF, datasetGetLastError will return DATASET_ERROR_END_OF_FILE .
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6.2.3 Writing Data

reclen = datasetPut (datasetHandle, buf, buflen)

The datasetPut function writes one record from the buf into the dataset specified by
datasetHandle. Table 6.3 shows the datasetPut arguments and return values.

Table 6.3 DatasetPut Function

,WHP 9DOXH 7\SH 'HVFULSWLRQ

$UJXPHQW GDWDVHW+DQGOH

EXI

EXIOHQ

'$7$6(7B+$1'/(

FKDU�


ORQJ

7KH�GDWDVHW+DQGOH�YDOXH�UHWXUQHG�E\�WKH�GDWDVHW2SHQ�IXQFWLRQ�

%XIIHU�DUHD�IRU�VWRULQJ�WKH�ZULWH�GDWD�

6L]H�RI�WKH�EXIIHU�DUHD��,I�DQ\�RI�WKH�IROORZLQJ�FRQGLWLRQV�LV
GHWHFWHG��GDWDVHW3XW�UHWXUQV�DQ�HUURU�DQG�GRHV�QRW�WUDQVIHU�DQ\
GDWD�WR�WKH�GDWDVHW�

)RU�IL[HG�OHQJWK�UHFRUG���EXIOHQ�z�5/�RI�WKH�GDWDVHW
)RU�YDULDEOH�OHQJWK�UHFRUG����EXIOHQ������!�5/�RI�GDWDVHW
)RU�YDULDEOH�OHQJWK�UHFRUG���EXIOHQ� ����QR�GDWD�HQWLW\�

5HWXUQ�YDOXH UHFOHQ

��

ORQJ 'DWD�HQWLW\�VL]H�ZULWWHQ�LQWR�WKH�GDWDVHW�

(UURU�HQG

 Figure 6.2 shows the format requirements for variable-length records accessed by the
datasetPut function. When the target dataset is variable-length, the datasetPut function takes
the data entity from the buf, automatically adds the two-byte RL field, and writes the record
into the dataset. When the data is written into the dataset, multiple records are blocked within
the extent defined by the VTOC of the dataset.

%ORFN�OHQJWK 5HFRUG�OHQJWK 'DWD�HQWLW\ 5HFRUG�OHQJWK 'DWD�HQWLW\

5HFRUG�OHQJWK 5HFRUG�OHQJWK

%ORFN�/HQJWK��dEORFN�OHQJWK�GHILQHG�LQ�972&�

��E\WHV ��E\WHV

%ORFN�OHQJWK�IRUPDW� %ORFN�OHQJWK �[����

��E\WHV ��E\WHV

5HFRUG�OHQJWK�IRUPDW� 5HFRUG�OHQJWK �[����

Figure 6.2 Format Requirements for Writing Variable-Length Records

When the datasetPut function terminates successfully, it returns the length of the data entity
written to the dataset. If the datasetPut function terminates unsuccessfully, it returns a value
of -1. To get the error code information, execute the datasetGetLastError function (see
section 6.2.5).
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6.2.4 Closing a Dataset

datasetError = datasetClose (datasetHandle)

The datasetClose function closes the dataset specified by datasetHandle, which is returned
by the datasetOpen function. Table 6.4 shows the datasetClose arguments and return values.

Table 6.4 DatasetClose Function

,WHP 9DOXH 7\SH 'HVFULSWLRQ

$UJXPHQW GDWDVHW+DQGOH '$7$6(7B+$1'/( 7KH�GDWDVHW+DQGOH�YDOXH�UHWXUQHG�E\�WKH�GDWDVHW2SHQ�IXQFWLRQ�

5HWXUQ�YDOXH �

��

1RUPDO�HQG

(UURU�HQG

When the datasetClose function terminates successfully, it returns a value of 0. If it terminates
unsuccessfully, it returns a value of -1. To get the error code information, execute the
datasetGetLastError function (see section 6.2.5).

6.2.5 Acquiring Error Information

datasetLastError = datasetGetLastError()

The datasetGetLastError function acquires the error code information for the most recent
error. Errors in FAL functions are defined in dataset.h (see Appendix C). Errors in UNIX are
defined by a standard error file (errno.h). Errors in Windows NT are defined by errno.h
attached with Microsoft Visual C++. Table 6.5 shows the datasetClose arguments and return
values.

Table 6.5 DatasetGetLastError Function

,WHP 9DOXH 7\SH 'HVFULSWLRQ

$UJXPHQW QRQH �� ��

5HWXUQ�YDOXH GDWDVHW/DVW(UURU /RQJ (UURU�FRGH
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6.2.6 Acquiring Dataset Attributes

FAL provides several functions for acquiring the complete dataset attribute information for one
or more datasets:  datasetGetFileInformation, datasetFindFirstFile, datasetFindNextFile,
and datasetFindClose. The dataset attribute information returned by these functions contains:

W\SHGHI�VWUXFW�'$7$6(7B),1'B'$7$�̂

���XQVLJQHG�VKRUW�EORFN6L]H� �
�%ORFN�OHQJWK� 
�

���XQVLJQHG�VKRUW�UHFRUG6L]H� �
�5HFRUG�OHQJWK 
�

���XQVLJQHG�FKDU�GVRUJ>�@� �
�GDWDVHW�W\SH 
�

���XQVLJQHG�FKDU�UHFIP� �
�UHFRUG�IRUPDW 
�

���FKDU�QDPH>��@� �
�GDWDVHW�QDPH 
�

���XQVLJQHG�VKRUW�ODVW%ORFN7W� �
�ODVW�EORFN�DGGUHVV��UHODWLYH�WUDFN�QXPEHU��
�

���XQVLJQHG�FKDU�ODVW%ORFN5� �
�ODVW�EORFN�DGGUHVV��UHODWLYH�UHFRUG�QXPEHU�
�

�̀�'$7$6(7B),1'B'$7$�

6.2.6.1 Acquiring attribute information for a specific dataset

datasetError = datasetGetFileInformation (pathname, &ffd)

The datasetGetFileInformation function acquires the attribute information for the dataset
specified by pathname and returns the data into ffd . Table 6.6 shows the
datasetGetFileInformation arguments and return values.

Table 6.6 DatasetGetFileInformation Function

,WHP 9DOXH 7\SH 'HVFULSWLRQ

$UJXPHQW SDWKQDPH

IIG

FKDU�


'$7$6(7B),1'B'$7$

961�'DWDVHW�QDPH
961� ���FKDUDFWHU�YROVHU�
9ROXPH�PXVW�EH�OLVWHG�LQ�YROXPH�GHILQLWLRQ�ILOH�
'HOLPLWHU� ����FRORQ��QR�VSDFHV�
'DWDVHW�QDPH������FKDUDFWHUV�PD[��QR�VSDFHV�

$UHD�ZKHUH�WKH�GDWDVHW�DWWULEXWH�LQIRUPDWLRQ�LV�VWRUHG�

5HWXUQ�YDOXH �

��

1RUPDO�HQG

(UURU�HQG

When the DatasetGetFileInformation function terminates successfully, it returns a value of 0.
If it terminates unsuccessfully, it returns a value of -1. To get the error code information,
execute the datasetGetLastError function (see section 6.2.5).

The DatasetGetFileInformation function has the following restriction:

� The DatasetGetFileInformation function cannot be used on an open dataset. Use this
function before opening or after closing the dataset.
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6.2.6.2 Acquiring attribute information for multiple datasets

A combination of the datasetFindFirstFile, datasetFindNextFile, and datasetFindClose
functions is used to acquire attribute information for more than one dataset in the specified
S/390 volume.

1. datasetHandle = datasetFindFirstFile (pathname, &ffd)

The datasetFindFirstFile function acquires the attribute information for the first dataset in the
volume specified by pathname and returns the data into ffd . Table 6.7 shows the
datasetFindFirstFile arguments and return values.

Table 6.7 DatasetFindFirstFile Function

,WHP 9DOXH 7\SH 'HVFULSWLRQ

$UJXPHQW SDWKQDPH

IIG

FKDU�


'$7$6(7B),1'B'$7$

961
961� ���FKDUDFWHU�YROVHU�
9ROXPH�PXVW�EH�OLVWHG�LQ�YROXPH�GHILQLWLRQ�ILOH�

$UHD�ZKHUH�WKH�GDWDVHW�DWWULEXWH�LQIRUPDWLRQ�LV�VWRUHG�

5HWXUQ�YDOXH GDWDVHW+DQGOH

��

'$7$6(7B+$1'/( 1RUPDO�HQG

(UURU�HQG

When the datasetFindFirstFile function terminates successfully, it returns a handle which
identifies the dataset for which the attribute information was acquired. The datasetHandle
information is used as the argument of the subsequent functions datasetFindNextFile and
datasetFindClose. Do not change the datasetHandle value returned by this function. If the
datasetFindFirstFile function terminates unsuccessfully, it returns a value of -1. To get the
error code information, execute the datasetGetLastError function (see section 6.2.5). For
example, when the datasetFindFirstFile function does not find any datasets in the VTOC, the
datasetGetLastError function will return DATASET_ERROR_END_NO_DATASET.

The datasetFindFirstFile function has the following restrictions:

� The datasetFindFirstFile function cannot be used on an open dataset. Use this function
before opening or after closing the dataset.

� After a dataset has been accessed by the datasetFindFirstFile function, the dataset cannot
be opened until after the datasetFindClose function is called.
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2. datasetError = datasetFindNextFile (datasetHandle, &ffd)

The datasetFindNextFile function acquires the attribute information for the next dataset in the
volume specified by datasetHandle and returns the data into ffd . This function can be
repeated until “no dataset found” is returned, or until the user application determines that no
more information is needed. Table 6.8 shows the datasetFindNextFile arguments and return
values.

Table 6.8 DatasetFindNextFile Function

,WHP 9DOXH 7\SH 'HVFULSWLRQ

$UJXPHQW GDWDVHW+DQGOH

IIG

'$7$6(7B+$1'/(

'$7$6(7B),1'B'$7$

7KH�GDWDVHW+DQGOH�YDOXH�UHWXUQHG�E\�WKH�SUHFHGLQJ
GDWDVHW)LQG)LUVW)LOH�IXQFWLRQ�

$UHD�ZKHUH�WKH�GDWDVHW�DWWULEXWH�LQIRUPDWLRQ�LV�VWRUHG�

5HWXUQ�YDOXH �

��

1RUPDO�HQG

(UURU�HQG��RU�QR�GDWDVHW�IRXQG

When the datasetFindNextFile function terminates successfully, it returns a value of 0. If this
function terminates unsuccessfully, it returns a value of -1. To get the error code information,
execute the datasetGetLastError function (see section 6.2.5). For example, when the
datasetFindNextFile function cannot find the next dataset in the VTOC, the
datasetGetLastError function will return DATASET_ERROR_END_OF_VTOC.

The datasetFindNextFile function has the following restrictions:

� The datasetFindNextFile function cannot be used on an open dataset. Use this function
before opening or after closing the dataset.

� After a dataset has been accessed by the datasetFindNextFile function, the dataset cannot
be opened until after the datasetFindClose function is called.

� The datasetFindFirstFile function must be called prior to datasetFindNextFile.

3. datasetError = datasetFindClose (datasetHandle)

The datasetFindClose function terminates the acquisition of attribute information by the
datasetFindFirstFile and datasetFindNextFile functions and closes the dataset. The
datasetFindFirstFile function must be called prior to datasetFindClose. Table 6.9 shows the
datasetFindClose arguments and return values.

Table 6.9 DatasetFindClose Function

,WHP 9DOXH 7\SH 'HVFULSWLRQ

$UJXPHQW GDWDVHW+DQGOH '$7$6(7B+$1'/( 7KH�GDWDVHW+DQGOH�YDOXH�UHWXUQHG�E\�WKH�SUHFHGLQJ
GDWDVHW)LQG)LUVW)LOH�IXQFWLRQ�

5HWXUQ�YDOXH �

��

1RUPDO�HQG

(UURU�HQG

When the datasetFindClose function terminates successfully, it returns a value of 0. If this
function terminates unsuccessfully, it returns a value of -1. To get the error code information,
execute the datasetGetLastError function (see section 6.2.5).
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6.2.7 Converting DO and RF Information

The FAL provides two functions for converting specific attribute information from a dataset
into character strings:  datasetGetDsorgString, and datasetGetRecfmString.

6.2.7.1 Converting the dataset organization (DO) type value

datasetError = datasetGetDsorgString (dsorg, text)

The datasetGetDsorgString function converts the dataset organization (DO) type to a three-
byte character string. The DO type is specified by dsorg[2] in DATASET_FIND_DATA .
Table 6.10 lists the datasetGetDsorgString arguments and return values.

Table 6.10 DatasetGetDsorgString Function

,WHP 9DOXH 7\SH 'HVFULSWLRQ

$UJXPHQW GVRUJ

WH[W

XBFKDU>�@

FKDU�>�@

9DOXH�RI�GVRUJ>�@��WZR�E\WHV��REWDLQHG�E\�WKH�DWWULEXWH�DFTXLVLWLRQ�IXQFWLRQ
GDWDVHW*HW)LOH,QIRUPDWLRQ��GDWDVHW)LQG)LUVW)LOH��RU�GDWDVHW)LQG1H[W)LOH�

&KDUDFWHU�VWULQJ�LQGLFDWLQJ�WKH�GDWDVHW�RUJDQL]DWLRQ��'2��W\SH����E\WHV��
36 SK\VLFDO�VHTXHQWLDO�RUJDQL]DWLRQ
96 96$0�RUJDQL]DWLRQ
'$ GLUHFW�DFFHVV�RUJDQL]DWLRQ
32 3DUWLDO�RUJDQL]DWLRQ


 2WKHU�WKDQ�DERYH�W\SHV

5HWXUQ�YDOXH �

��

1RUPDO�HQG

(UURU�HQG

6.2.7.2 Converting the Record Format (RF) Type Value

datasetError = datasetGetRecfmString (recfm, text)

The datasetGetRecfmString function converts the record format (RF) type to a five-byte
character string. The RF type is specified by recfm in DATASET_FIND_DATA . Table 6.11
lists the datasetGetRecfmString arguments and return values.

Table 6.11 DatasetGetRecfmString Function

,WHP 9DOXH 7\SH 'HVFULSWLRQ

$UJXPHQW UHFIP

WH[W

XBFKDU

FKDU�>�@

9DOXH�RI�UHFIP��RQH�E\WH��REWDLQHG�E\�DWWULEXWH�DFTXLVLWLRQ�IXQFWLRQ
GDWDVHW*HW)LOH,QIRUPDWLRQ��GDWDVHW)LQG)LUVW)LOH��RU�GDWDVHW)LQG1H[W)LOH�

&KDUDFWHU�VWULQJ����E\WHV��LQGLFDWLQJ�WKH��5)��W\SH�
WH[W>�@
) IL[HG�OHQJWK�UHFRUG
9 YDULDEOH�OHQJWK�UHFRUG
8 XQNQRZQ�OHQJWK�UHFRUG
WH[W>�@
% EORFNLQJ�UHFRUG
VS VSDQQHG�UHFRUG
VW VWDQGDUG�IRUPDW�UHFRUG

5HWXUQ�YDOXH �

��

1RUPDO�HQG

(UURU�HQG
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6.3 Using the FAL Functions

The FAL functions can be executed by any C program on the UNIX host. The FAL does not
support C++. The S/390 datasets accessed by the FAL functions must be located on 9900
HMDE volumes. The HMDE volumes must be installed and configured correctly (see section
2.2), the FAL/FCU software must be installed properly (see section 2.3), and the HMDE
volume definition file must be available and configured correctly (see section 4.1). Since FAL
operations do not involve GUI windows, the X windows environment and FcuMf resource file
are not required.

Figure 6.3 shows an example of reading data using the FAL functions. Figure 6.4 shows an
example of acquiring attribute information using the FAL functions. To use the FAL functions
in a C program (Visual C++ for Windows NT):

1. Copy the HMDE volume definition file (datasetmount.dat) to the directory containing the
C program that will call the FAL C function(s).

2. Include the FAL header file (dataset.h) within the C program that will call the FAL
function(s) (e.g., copy dataset.h to /usr/include).

3. Compile the C program as follows:

IBM AIX
# cc  -qlanglvl=ansi  -o  Output file name  Source file name  /usr/lib/libfal.a

libfal.a = file name of FAL object module

HP-UX
# cc  -Ae  +DAportable  -o  Output file name  Source file name  /usr/lib/libfal.sl

libfal.sl = file name of FAL object module

Sun Solaris
# cc  -o  Output file name  Source file name  /usr/lib/libfal.so.1

libfal.so.1 = file name of FAL object module

DIGITAL UNIX
# c89  -o  Output file name  Source file name  /usr/lib/libfal.so

libfal.so = file name of FAL object module

NCR SVR4 UNIX
# cc  -o  Output file name  Source file name  /usr/lib/libfal.so

libfal.so = file name of FAL object module

Sequent DYNIX/ptx
# cc  -lseq  -o  Output file name  Source file name  /usr/lib/libfal.so

libfal.so = file name of FAL object module

Windows NT (Visual C++)

a) Start Developer Studio, and create a new project.

b) Copy the following three FAL files into the project folder: dataset.h, fal.dll , fal.lib

c) Select Settings in the Projects menu of Developer Studio.

d) On the Project Settings panel select the Link tab.

e) Enter fal.lib in the object/library module field.

f) Build and execute.
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Error

Error

Error

EOF

datasetGetFileInformation

Confirm the
dataset attributes.

datasetOpen

datasetGet

Process the data
that has been read.

datasetClose

datasetGetLastError

Error processing/termination.

Error processing/termination.

 datasetGetLastError

Open the dataset.

Read one data record.

Close dataset.

Acquire error information.

Acquire error information.

Acquire attribute information
for the dataset.

Figure 6.3 Example of Reading Data from an S/390 Dataset Using FAL
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Error

Error

Error

Error

List the dataset
attribute information.

datasetFindNextFile

List the dataset
attribute information.

datasetGetLastError

datasetFindClose

 datasetGetLastError

datasetFindFirstFile

Get error information.

Acquire attribute information
for the first dataset.

Acquire attribute information
for the next dataset.

Get error information.

End of the process.

To convert the DO or RF type
into a character string, use:
  - datasetGetDsorgString, or
  - datasetGetRecfmStrng.

To convert the DO or RF type
into a character string, use:
  - datasetGetDsorgString, or
  - datasetGetRecfmStrng.

Figure 6.4 Example of Acquiring S/390 Dataset Attributes Using FAL
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Chapter 7 Troubleshooting

7.1 Troubleshooting

For general troubleshooting information on the 9900 subsystem, please refer to the Hitachi
Lightning 9900™ User and Reference Guide (MK-90RD008).

The FAL/FCU software is not expected to fail in any way. When errors are detected, error
codes and messages are displayed and/or logged. Appendix C lists the FAL and FCU error
codes and provides instructions for resolving the error conditions.

If you have a problem with the FAL/FCU software, first make sure that the problem is not
being caused by other open-system software or hardware, and try rebooting the open-system
server. For FCU operations, make sure that the HMDE volume definition file and FCU
initiation parameters are correct. Table 7.1 lists potential error conditions in FAL/FCU and
provides instructions for resolving each condition. If you are still unable to resolve an error
condition, please ask your Hitachi Data Systems representative for help, or call the Hitachi
Data Systems Support Center for assistance (see section 7.2).

Table 7.1 Troubleshooting

(UURU�&RQGLWLRQ 5HFRPPHQGHG�$FWLRQ

81,;�ILOHV�LQ�QRQ������VXEV\VWHP�FRXOG�QRW�EH
DFFHVVHG�

0DNH�VXUH�WKDW�WKH�GHYLFHV�KDYH�EHHQ�PRXQWHG��,I�PRXQWLQJ�LV�GRQH�GXULQJ
DQ�)&8�RSHUDWLRQ��WKH�UHVXOWV�FDQQRW�EH�JXDUDQWHHG�EHFDXVH�HUURU
LQIRUPDWLRQ�PD\�QRW�EH�UHSRUWHG�WR�)&8�

6XQ�6RODULV�V\VWHP�UHSRUWV�DQ�HUURU�LQGLFDWLQJ
OLE;P�VR�[[�LV�QRW�IRXQG�

'HILQH�D�SDWK�WR�WKH�;POLEUDU\�DV�IROORZV�
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5HPRYH�DOO�VSDFH�OLQHV�IURP�WKH�)&8�SDUDPHWHU�GHILQLWLRQ�ILOHV��)&8�YHUVLRQV
���������DQG�HDUOLHU�VXSSRUWHG�VSDFH�OLQHV�ZKHQ�UXQ�ZLWKRXW�WKH�*8,��)&8
YHUVLRQV����������DQG�ODWHU�GR�QRW�VXSSRUW�VSDFH�OLQHV�
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DQG�SDWK�DUH�FRUUHFW��)&8�PD\�DOVR�UHSRUW�FRGH�FRQYHUVLRQ�WDEOH�HUURUV�ZKHQ
WKH�+0'(�YROXPH�GHILQLWLRQ�ILOH�FRQWDLQV�ERWK�PDLQIUDPH�DQG�23(1�[+0'(
YROXPHV��.HHS�WKH�+0'(RWR�YROXPH�GHILQLWLRQ�ILOH�VHSDUDWH�IURP�WKH
+0'(PWR�RWP�YROXPH�GHILQLWLRQ�ILOH�
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7.2 Calling the Hitachi Data Systems Support Center

If you need to call the Hitachi Data Systems Support Center, make sure to provide as much
information about the problem as possible, including the circumstances surrounding the error
or failure and the exact content of any messages displayed on the S/390 and/or open-system
hosts. Please collect the following information before you call for technical support:

– Error codes:  FCU error code, FAL error code, SYS error code. Use the FCU GUI to
check recent error information (Help-Error command for UNIX, View-Error
information… command for NT).

– FCU parameters:  direction (mto or otm), input and output files, and FCU options
(code conversion, padding, delimiter, empty file, RDW, VSE record).

– HMDE volume definition file:  contents

– FCU parameter definition file (if used):  contents

– Command line log (if possible).

– FAL error logs. The FAL logs for UNIX are /tmp/fal_error  and /tmp/fal_error.bak ,
and /tmp/fal_dump and /tmp/fal_dump.bak. The FAL logs for Windows NT are
c:\fal_error and c:\fal_error.bak , and c:\fal_dump and c:\fal_dump.bak.

– Windows NT only:  FCU log file (e.g., fcudata.prm.log), and Dr. Watson’s log file
(e.g., c:\WINNT\DRWTSN32.LOG ).

– Syslog:  error information and other applicable contents

The worldwide Hitachi Data Systems Support Centers are:

� Hitachi Data Systems North America/Latin America
San Diego, California, USA
1-800-348-4357

� Hitachi Data Systems Asia Pacific
North Ryde, Australia
011-61-2-9325-3300

� Hitachi Data Systems Europe
Contact Hitachi Data Systems Local Support
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Appendix A Acronyms and Abbreviations

ASCII American National Standard Code for Information Interchange

BL block length

CKD count key data
CR carriage return

D delimiter
DAM direct-access method (not supported by HMDE)
DAT digital audio tape
DO dataset organization
DS dataset size

EA EBCDIC/ASCII (includes EBCDIC-to-ASCII and ASCII-to-EBCDIC)
EBCDIC extended binary-coded decimal interchange code
Emp empty file option
EOF end of file
ESCON Enterprise System Connection (IBM trademark for optical channels)

F fixed-length and de-blocking (S/390 record format)
FAL File Access Library
FB fixed-length and blocking (S/390 record format)
FC fibre channel
FCU File Conversion Utility
FD floppy disk
FWD fast-wide differential

GUI graphical user interface

HMBR Hitachi Multiplatform Backup/Restore
HMDE Hitachi Multiplatform Data Exchange

ICKDSF A Device Support Facilities (DSF) command used to perform media
maintenance

kB kilobytes

LDEV logical device
LF line feed
LSM Logical Storage Manager
LU logical unit
LUN logical unit number

MF mainframe
mto mainframe-to-open
MVS Multiple Virtual Storage

OPEN-x standard LU type, e.g., OPEN-3, OPEN-9
OS operating system
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otm open-to-mainframe
oto open-to-open

PAM partitioned access method (not supported by HMDE)

R0 record 0
RDW record description word
RF record format
RL record length

SAM sequential-access method, System Administration Manager (HP-UX)
SCSI small computer system interface
SMIT System Management Information Tool (IBM AIX)

V variable-length and de-blocking (S/390 record format)
VB variable-length and blocking (S/390 record format)
volser volume serial number
VOS3 Virtual-Storage Operating System 3 (a Hitachi S/390 OS)
VSAM Virtual Storage Access Method (not supported by HMDE)
VSE Virtual Storage Extended
VSN volume serial number
VTOC volume table of contents

WinNT Windows NT
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Appendix B Using FCU Without the GUI

B.1 Using FCU Without the GUI

FCU can be used without the GUI to perform HMDE operations. To use FCU without the
GUI, you must start FCU using the -nw option. The FCU options are:

� The -nw option (nw = no window) tells FCU to execute the specified HMDE operation(s)
without displaying the GUI. When you use this option (entered as fcunw or fcu -nw), FCU
uses the FCU initiation parameters specified by the param option to perform HMDE
operations. To use FCU without the GUI, the -nw option is required.

Note: FCU versions 01-01-36 and later for Windows NT do not support the -nw option.

� The -nc option (nc = no checking) tells FCU to execute all specified HMDE operations
without requesting confirmation for FCU parameters or existing HMDEmto target files. If
you want to bypass these confirmations, enter -nc. FCU will perform all specified
operations and overwrite existing HMDEmto target files. If you want to check the FCU
parameters and the HMDEmto target file before starting each operation, do not enter -nc.

� The param option (param = FCU parameter definition file) tells FCU whether to use an
FCU parameter definition file or a specific FCU initiation parameter set to perform HMDE
operations. The param option must have one of the following three values:

– [blank]. If you want to use the default FCU parameter definition file (fcudata.param
located in the current directory) to perform HMDE operations, leave the param option
blank (do not enter anything).

– file_name. If you want to use a different FCU parameter definition file to perform
HMDE operations, enter the filename of the file. Make sure to enter the complete path
(absolute or relative path) if the file is not in the current directory.

– -P + parameters. If you want to perform one specific HMDE operation, enter -P
followed by the FCU initiation parameter set (e.g., mto VSN:dataset targetfile No No
No) for the desired HMDE operation.

Note: FCU for UNIX cannot be used by a “signal handler.” If this accidentally happens and
memory space is occupied, use kill to cancel the processes, and use ipcrm to delete the shared
memory areas that have KEY=0 (refer to OS manuals). Do not issue the following signals to
an FCU process (UNIX only):

SIGUSR1, SIGUSR2, SIGILL, SIGTRAP, SIGIOT, SIGABRT, SIGEMT, SIGFPE,
SIGKILL, SIGBUS, SIGSEGV, SIGSYS, SIGALRM, SIGPOLL, SIGIO, SIGSTOP,
SIGTSTP, SIGCONT, SIGTTIN, SIGTTOU, SIGVTALRM, SIGPROF, SIGXCPU,
SIGXFSZ, SIGWAITING, SIGLWP, SIGFREEZE, SIGTHAW, SIGCANCEL



86 Appendix B  Using FCU Without the GUI

To perform HMDE operations using FCU without the GUI (see Figures B.1, B.2, and B.3):

1. If you will be using an FCU parameter definition file to perform HMDE operations, make
sure that the file contains the correct FCU initiation parameter sets for the HMDE
operations you want to perform. If you will not be using the default FCU parameter
definition file, note the name and location of the file.

2. Log in as root on the UNIX server, and enter:  fcunw [-nc] [param]
For example (see Figures B.1, B.2, and B.3):

– To perform the HMDE operations in the default FCU parameter definition file with
confirmations, enter:  fcunw

– To perform the HMDE operations in the default FCU parameter definition file without
confirmations, enter:  fcunw -nc

– To perform the HMDE operations in a different FCU parameter definition file with
confirmations, enter:  fcunw /directory/directory/file_name

– To perform the HMDE operations in a different FCU parameter definition file without
confirmations, enter:  fcunw -nc /directory/directory/file_name

– To perform one specific HMDE operation with confirmations, enter:
fcunw -P mto VSN:dataset targetfile No No No

– To perform one specific HMDE operation without confirmations, enter:
fcunw -nc -P mto VSN:dataset targetfile No No No

3. If you specified the -nc option, FCU will perform all specified HMDE operations without
requesting confirmation for the FCU parameters or for existing HMDEmto target files.

– If you did not specify the -nc option, FCU will display the FCU initiation parameters
for the operation to be performed and request confirmation. Enter ok to perform the
specified HMDE operation, or enter cancel to load the next set of FCU parameters.

– If you did not specify the -nc option and the HMDEmto target file already exists, FCU
will request confirmation to overwrite the file. Enter ok to overwrite the existing file,
or enter cancel to load the next set of FCU initiation parameters.

4. When the HMDE operation starts, FCU displays Start. When the operation completes
successfully, FCU displays Complete. If the operation does not start or complete
successfully, FCU displays an error message and loads the next parameter set.

5. When the last FCU initiation parameter set is processed (or canceled by the user), the FCU
program terminates and returns an ending status value. The ending status is included in
$status for C-shell and $? for B-shell/K-shell.

0 = successful completion. All HMDE operations completed successfully.
1 = unsuccessful completion. One or more operations did not complete successfully.
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Figure B.1 Using FCU From the UNIX Command Line
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Figure B.2 Using the -nc Option
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Figure B.3 Using the -P param Option
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B.2 Listvol VSN Function

The listvol VSN function enables FCU users to access the S/390 dataset information without
having to launch the FCU GUI (and use the Help-MF-File command). The listvol VSN UNIX
command displays the dataset information for the specified VSN (see Figure B.4). The listvol
VSN function requires the HMDE volume definition file (see section 4.1).

Note: The listvol VSN function is available in FCU for UNIX versions 01-01-41 and later.

��OLVWYRO�YROVHU ��6SHFLI\���FKDUDFWHU�961�
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6$0),/(���),;������6$0����)������������������������������������

�'$0),/(�)����������'$0����)������������������������������������
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� ��5HWXUQ�YDOXH��QRUPDO�HQG��

�

Figure B.4 Listvol VSN Function

The listvol VSN function displays the following information:

� Dataset name. An asterisk (*) before the dataset name indicates that FAL/FCU can
process the dataset. A dash (-) indicates that FAL/FCU cannot process the dataset. A
question mark (?) before the dataset name indicates that FCU can process the dataset only
if the VSE record option is used to specify the RF, RL, and BL.

� Dataset organization (DO) type:  SAM, DAM, PAM, VSAM, ??? = unknown. FAL/FCU
supports SAM datasets.

� Record format (RF):  F = fixed length, V = variable length, U = undefined length,
S = spanned record, ? = unknown. FAL/FCU supports F and V record formats.

� Record length (RL ):  in bytes

� Block length (BL ):  in bytes

� TT+R:  last block address

� EX (Cyl:Trk) :  data extent size (number of cylinders:number of tracks)

� Return value:  0 indicates normal end; 1 indicates error end. If an error occurred, the error
code and message are displayed and the error is logged in the error log file.



90 Appendix B  Using FCU Without the GUI



Hitachi Lightning 9900� HMDE User�s Guide 91

Appendix C FAL/FCU Error Codes

C.1 FAL Error Codes

The error information returned by the datasetGetLastError function includes the FAL error
information defined in the dataset.h file. Table C.1 lists and describes the FAL error codes and
provides instructions for resolving each error condition. In Table C.1, the error codes marked
by an asterisk (*) may also be reported when I/O access contention occurs. If the cause of the
error cannot be identified as described in Table C.1, check for illegal I/O access contention for
the HMDE volume between the S/390 and open-system hosts.

The FAL error logs for UNIX are /tmp/fal_error  and /tmp/fal_error.bak , and
/tmp/fal_dump and /tmp/fal_dump.bak. The FAL logs for Windows NT are c:\fal_error and
c:\fal_error.bak , and c:\fal_dump and c:\fal_dump.bak.

Note: Error codes with a negative value are FAL errors. Error codes with a positive value are
system errors. UNIX system error codes are defined in the standard error file errno.h.

Table C.1 FAL Error Codes

(UURU
&RGH

(UURU�0HVVDJH�DQG�'HVFULSWLRQ 5HFRPPHQGHG�$FWLRQ�V�
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��� '$7$6(7B(5525B5(&)0B127B6833257('
7KH�UHFRUG�IRUPDW�LV�QRW�VXSSRUWHG�

&KHFN�WKH�5)�W\SH�XVLQJ�WKH�0)�)LOH�OLVW�FRPPDQG�LQ�WKH�)&8�+(/3
PHQX��RU�972&�GXPS�GDWD�RQ�WKH�6�����KRVW�

���
 '$7$6(7B(5525B,19$/,'B'$7$
7KH�GDWD�LQ�WKH�972&�RU�WKH�GDWDVHW�LV�LQYDOLG�

0DNH�VXUH�WKDW�WKH�972&�DQG�GDWDVHW�ZHUH�FUHDWHG�FRUUHFWO\�RQ�WKH
6�����KRVW�

���
 '$7$6(7B(5525B92/80(B'(),1,7,21B,19$/,'
7KH�IRUPDW�RI�YROXPH�GHILQLWLRQ�ILOH�LV�LQYDOLG�

0DNH�VXUH�WKDW�WKH�+0'(�YROXPH�GHILQLWLRQ�ILOH�ZDV�FUHDWHG�FRUUHFWO\�

��� '$7$6(7B(5525B'$7$6(7B127B23(1('
$Q�DWWHPSW�ZDV�PDGH�WR�UHDG�WKH�GDWDVHW�ZLWKRXW
RSHQLQJ�LW�

0DNH�VXUH�WKDW�WKH�GDWDVHW2SHQ�IXQFWLRQ�LV�FDOOHG�EHIRUH�WKH
GDWDVHW*HW�IXQFWLRQ�
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Table C.1 FAL Error Codes (continued)

(UURU
&RGH

(UURU�0HVVDJH�DQG�'HVFULSWLRQ 5HFRPPHQGHG�$FWLRQ�V�

��� '$7$6(7B(5525B'$7$6(7B127B&/26('
$Q�DWWHPSW�ZDV�PDGH�WR�RSHQ�WKH�GDWDVHW�ZLWKRXW�FORVLQJ
LW�ILUVW�

0DNH�VXUH�WKH�UHTXLUHPHQWV�DQG�UHVWULFWLRQV�VSHFLILHG�LQ�&KDSWHU��
DUH�PHW��IRU�H[DPSOH�

'DWDVHW�RSHQ�DQG�FORVH�PXVW�EH�XVHG�DV�D�SDLU�

0RUH�WKDQ�RQH�GDWDVHW�FDQQRW�EH�RSHQ�ZLWKLQ�RQH�SURFHVV�

GDWDVHW2SHQ��GDWDVHW*HW)LOH,QIRUPDWLRQ��DQG
GDWDVHW)LQG)LUVW)LOH�FDQQRW�EH�XVHG�ZKLOH�WKH�GDWDVHW�LV�EHLQJ
DFFHVVHG�E\�GDWDVHW*HW)LOH,QIRUPDWLRQ�RU�GDWDVHW)LQG)LUVW)LOH�

GDWDVHW*HW)LOH,QIRUPDWLRQ�DQG�GDWDVHW)LQG)LUVW)LOH�FDQQRW�EH
XVHG�ZKLOH�WKH�GDWDVHW�LV�EHLQJ�DFFHVVHG�GDWDVHW2SHQ�

��� '$7$6(7B(5525B%8)/(1B6+257
7KH�EXIIHU�OHQJWK�VSHFLILHG�E\�GDWDVHW*HW�LV�VKRUWHU�WKDQ
WKH�DFWXDO�UHFRUG�OHQJWK�

0DNH�VXUH�WKDW�WKH�EXIIHU�DUHD�LV�ODUJHU�WKDQ�WKH�GDWDVHW�UHFRUG
OHQJWK�

���
 '$7$6(7B(5525B92/80(B/$%(/B,19$/,'
1R�VWDQGDUG�YROXPH�ODEHO�ZDV�IRXQG��RU�WKH�FRQWHQWV�RI
WKH�972&�DUH�LOOHJDO�

0DNH�VXUH�WKDW�YROXPH�LQLWLDOL]DWLRQ�LV�FRPSOHWH�DQG�FRUUHFW�RQ�WKH
6�����KRVW�

���
 '$7$6(7B(5525B972&B,19$/,'
1R�972&�IRXQG��RU�FRQWHQWV�RI�972&�DUH�LQYDOLG�

0DNH�VXUH�WKDW�WKH�972&�ZDV�FUHDWHG�FRUUHFWO\�RQ�WKH�6�����KRVW�

���
 '$7$6(7B(5525B92/80(B127B'(),1('
7KH�VSHFLILHG�YROXPH�LV�QRW�GHILQHG�

0DNH�VXUH�WKDW�WKH�VSHFLILHG�YROXPH�KDV�EHHQ�HQWHUHG�FRUUHFWO\�LQ
WKH�+0'(�YROXPH�GHILQLWLRQ�ILOH�

��� '$7$6(7B(5525B,19$/,'B$5*80(17
$Q�DUJXPHQW�RI�WKH�IXQFWLRQ�LV�LQYDOLG�

0DNH�VXUH�WKDW�WKH�DUJXPHQW�IRU�WKH�)$/�IXQFWLRQ�LV�FRUUHFW�

��� '$7$6(7B(5525B12B'$7$6(7
1R�GDWDVHW�ZDV�IRXQG�

0DNH�VXUH�WKDW�WKH�GDWDVHW�KDV�EHHQ�FUHDWHG�FRUUHFWO\�RQ�WKH�6����
KRVW�

���
 '$7$6(7B(5525B121B67$1'$5'B5�B(;,67
1RQVWDQGDUG�UHFRUG����5���H[LVWV�

&KDQJH�WKH�5��WUDFN�IRUPDW�WR�VWDQGDUG�WUDFN�IRUPDW��)$/�FDQQRW
ZULWH�RQ�WUDFNV�ZLWK�QRQVWDQGDUG�5��

��� '$7$6(7B(5525B,19$/,'B02'(
7KH�PRGH�DUJXPHQW�RI�GDWDVHW2SHQ�LV�QRW�YDOLG�

0DNH�VXUH�WKDW�WKH�YDOXH�RI�WKH�PRGH�DUJXPHQW�IRU�WKH�GDWDVHW2SHQ
IXQFWLRQ�LV�HLWKHU�U��IRU�UHDG��RU�Z��IRU�ZULWH��

���
 '$7$6(7B(5525B92/80(B'(),1('B5($'B21/<
7KH�RSHQ�V\VWHP�KRVW�WULHG�WR�ZULWH�WR�D�UHDG�RQO\
YROXPH�

0DNH�VXUH�WKDW�WKH�WDUJHW�GDWDVHW�IRU�DQ�RSHQ�V\VWHP�ZULWH�RSHUDWLRQ
LV�RQ�D�������$�&�RU������.$�&�YROXPH�

���
 '$7$6(7B(5525B(1'B2)B92/80(
7KH�HQG�RI�YROXPH�ZDV�GHWHFWHG�EHIRUH�WKH�HQG�RI
GDWDVHW�ZDV�GHWHFWHG�

7KH�RSHQ�V\VWHP�YROXPH�SDUWLWLRQ�VL]H�LV�VPDOOHU�WKDQ�WKH�6����
YROXPH�VL]H��0DNH�VXUH�WKDW�WKH�SDUWLWLRQ�VL]H�LV�VSHFLILHG�FRUUHFWO\
RQ�WKH�RSHQ�V\VWHP�

��� '$7$6(7B(5525B29(5)/2:
'DWD�FDQQRW�EH�ZULWWHQ�EHFDXVH�WKH�GDWDVHW�LV�IXOO�

&KHFN�WKH�VL]H�RI�WKH�GDWD�WR�EH�ZULWWHQ��DQG�H[WHQG�WKH�VL]H�RI�WKH
GDWDVHW�DV�QHHGHG�

��� '$7$6(7B(5525B3$5$0(7(5B0,60$7&+
8VHU�VSHFLILHG�5)��%/��5/�GRHV�QRW�PDWFK�WKH�5)��%/�
5/�GHILQHG�LQ�WKH�972&��RU
5)��%/��5/�QRW�VSHFLILHG�DQG�QRW�GHILQHG�LQ�972&�

0DNH�VXUH�WR�VSHFLI\�WKH�FRUUHFW�96(�UHFRUG�RSWLRQ�SDUDPHWHUV�ZKHQ
DFFHVVLQJ�96(�GDWDVHWV��VHH�VHFWLRQ��������

��� '$7$6(7B(5525B12B/,&(16(
)$/�FDQ¶W�SHUPLW�H[HFXWLRQ�RI�VRIWZDUH�WKDW�GRHVQ¶W�KDYH
D�VRIWZDUH�OLFHQVH�

(QVXUH�WKDW�WKH�VRIWZDUH�OLFHQVH�LV�FXUUHQW�DQG�FRUUHFW���,I�SUREOHPV
SHUVLVW��SOHDVH�FRQWDFW�WKH�+LWDFKL�'DWD�6\VWHPV�6XSSRUW�&HQWHU��
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��� '$7$6(7B(5525B7,0(287B/,&(16(
)$/�FDQ¶W�SHUPLW�H[HFXWLRQ�RI�VRIWZDUH�ZLWK�DQ�H[SLUHG
VRIWZDUH�OLFHQVH�WUDLO�WLPH�

(QVXUH�WKDW�WKH�WULDO�VRIWZDUH�OLFHQVH�LV�FXUUHQW�DQG�FRUUHFW���,I
SUREOHPV�SHUVLVW��SOHDVH�FRQWDFW�WKH�+LWDFKL�'DWD�6\VWHPV�6XSSRUW
&HQWHU

��� '$7$6(7B(5525B+2671$0(B&+$1*(
)$/�FDQ¶W�SHUPLW�H[HFXWLRQ�LI�WKH�FXUUHQW�KRVW�DQG�WKH
LQVWDOOHG�KRVW�DUH�QRW�LGHQWLFDO�DQG�RU�WKH�KRVWQDPH�LV
FKDQJHG�

(QVXUH�WKDW�WKH�FXUUHQW�KRVW�QDPH�KDV�QRW�EHHQ�FKDQJHG�

���
 '$7$6(7B(5525B(1'B2)B),/(
(QG�RI�)LOH��(2)��ZDV�GHWHFWHG�

1RQH�

���
 '$7$6(7B(5525B(1'B2)B972&
(QG�RI�972&�ZDV�GHWHFWHG�

1RQH�
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C.2 FCU Error Codes for UNIX

If FCU for UNIX reports an error, use the Help-Error  command to view the most recent error.
Table C.2 lists and describes the FCU error codes for UNIX and provides instructions for
resolving each error condition. In Table C.2, the error codes marked by an asterisk (*) may
also be reported when I/O access contention for the HMDE volume occurs between the S/390
and open-system hosts. If the cause of the error cannot be identified as described in Table C.2,
check for any illegal I/O contention for the HMDE volume.

Note: Error codes with a negative value are FCU errors. Error codes with a positive value are
system errors. UNIX system error codes are defined in the standard error file errno.h.

Table C.2 FCU Error Codes for UNIX

(UURU
&RGH

(UURU�0HVVDJH�DQG�'HVFULSWLRQ 5HFRPPHQGHG�$FWLRQ�V�

���� 1R�SDUDPHWHU�ILOH
7KH�)&8�SDUDPHWHU�GHILQLWLRQ�ILOH�FRXOG�QRW�EH
IRXQG�

,I�\RX�VSHFLILHG�WKH�SDUDPHWHU�GHILQLWLRQ�ILOH�XVLQJ�WKH�>SDUDP@�RSWLRQ��PDNH
VXUH�WKDW�WKH�VSHFLILHG�ILOH�H[LVWV�DQG�WKH�QDPH�LV�FRUUHFW�

,I�\RX�GLG�QRW�VSHFLI\�WKH�>SDUDP@�RSWLRQ�ZKHQ�\RX�VWDUWHG�)&8��PDNH�VXUH
WKDW�WKH�GHIDXOW�SDUDPHWHU�GHILQLWLRQ�ILOH�H[LVWV��IFXGDWD�SDUDP�LQ�WKH�FXUUHQW
GLUHFWRU\��

����
 3DUDPHWHU�ILOH���2SHQ�HUURU
$Q�HUURU�RFFXUUHG�ZKHQ�RSHQLQJ�WKH�SDUDPHWHU
GHILQLWLRQ�ILOH�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

����
 3DUDPHWHU�ILOH���5HDG�HUURU
$Q�HUURU�RFFXUUHG�ZKHQ�UHDGLQJ�WKH�SDUDPHWHU
GHILQLWLRQ�ILOH�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

����
 3DUDPHWHU�ILOH���1R�YDOLG�GDWD
7KH�SDUDPHWHUV�LQ�WKH�SDUDPHWHU�GHILQLWLRQ�ILOH
DUH�QRW�YDOLG�

0DNH�VXUH�WKDW�WKH�)&8�LQLWLDWLRQ�SDUDPHWHUV�DUH�HQWHUHG�FRUUHFWO\�LQ�WKH
SDUDPHWHU�GHILQLWLRQ�ILOH�

���� 3DUDPHWHU�ILOH���&2'(B&219�HUURU
7KH�FRGH�FRQYHUVLRQ�VSHFLILHG�LQ�WKH�SDUDPHWHU
GHILQLWLRQ�ILOH�LV�QRW�YDOLG�

0DNH�VXUH�WKDW�WKH�FRGH�FRQYHUVLRQ�LV�VSHFLILHG�DV�HLWKHU�($�RU�1R�

���� 3DUDPHWHU�ILOH���3$'',1*�HUURU
7KH�SDGGLQJ�RSWLRQ�VSHFLILHG�LQ�WKH�SDUDPHWHU
GHILQLWLRQ�ILOH�LV�QRW�YDOLG�

0DNH�VXUH�WKDW�WKH�SDGGLQJ�LV�VSHFLILHG�DV�HLWKHU�<HV�RU�1R�

���� 3DUDPHWHU�ILOH���'(/,0,7(5�HUURU
7KH�GHOLPLWHU�RSWLRQ�VSHFLILHG�LQ�WKH�SDUDPHWHU
GHILQLWLRQ�ILOH�LV�QRW�YDOLG�

0DNH�VXUH�WKDW�WKH�GHOLPLWHU�LV�VSHFLILHG�DV�HLWKHU�&5��/)��RU�1R�

����
 3DUDPHWHU�ILOH���2SHQ�HUURU
$Q�HUURU�RFFXUUHG�ZKHQ�RSHQLQJ�DQG�RXWSXWWLQJ
WKH�SDUDPHWHU�GHILQLWLRQ�ILOH�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

���� 3DUDPHWHU�ILOH���:ULWH�HUURU
$Q�HUURU�RFFXUUHG�ZKHQ�ZULWLQJ�WR�WKH�SDUDPHWHU
GHILQLWLRQ�ILOH�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

���� 3DUDPHWHU�ILOH���&ORVH�HUURU
$Q�HUURU�RFFXUUHG�ZKHQ�FORVLQJ�WKH�SDUDPHWHU
GHILQLWLRQ�ILOH�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�
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Table C.2 FCU Error Codes for UNIX (continued)

(UURU
&RGH

(UURU�0HVVDJH�DQG�'HVFULSWLRQ 5HFRPPHQGHG�$FWLRQ�V�

���� 3DUDPHWHU���1R�LQSXW�ILOH�QDPH
7KH�LQSXW�ILOH�QDPH�ZDV�QRW�VSHFLILHG�

0DNH�VXUH�WR�VSHFLI\�WKH�LQSXW�ILOH�QDPH�

���� 3DUDPHWHU���961�HUURU
7KH�VSHFLILHG�961�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�VSHFLILHG�961�PDWFKHV�WKH�DFWXDO�961��0DNH�VXUH�WKDW
WKH�961�LV�VHSDUDWHG�IURP�WKH�GDWDVHW�QDPH�E\�D�FRORQ�����

���� 3DUDPHWHU���,QSXW�ILOH�QDPH�HUURU
7KH�VSHFLILHG�LQSXW�ILOH�QDPH�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�VSHFLILHG�ILOH�QDPH�PDWFKHV�WKH�DFWXDO�ILOH�QDPH�

���� 3DUDPHWHU���'DWDVHW�QDPH�HUURU
7KH�VSHFLILHG�LQSXW�GDWDVHW�QDPH�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�VSHFLILHG�GDWDVHW�QDPH�PDWFKHV�WKH�DFWXDO�GDWDVHW
QDPH�

���� 3DUDPHWHU���2XWSXW�ILOH�QDPH�HUURU
7KH�VSHFLILHG�RXWSXW�ILOH�QDPH�LV�LQFRUUHFW�

0DNH�VXUH�WKDW�WKH�VSHFLILHG�RXWSXW�ILOH�QDPH�PDWFKHV�WKH�DFWXDO�RXWSXW�ILOH
QDPH�

����
 ,QSXW�ILOH���2SHQ�HUURU
$Q�HUURU�RFFXUUHG�ZKHQ�DFTXLULQJ�WKH�GDWDVHW
DWWULEXWH�LQIRUPDWLRQ�RI�WKH�LQSXW�ILOH�

'LVSOD\�WKH�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��,I�D�)$/�HUURU�FRGH
LV�GLVSOD\HG��UHIHU�WR�7DEOH�&����,I�D�V\VWHP�HUURU�FRGH�LV�GLVSOD\HG��SOHDVH
UHIHU�WR�WKH�26�XVHU�PDQXDO��)RU�H[DPSOH��LI�D�SDUWLWLRQ�QDPH�GRHV�QRW
PDWFK�WKH�SDUWLWLRQ�QDPH�LQ�WKH�YROXPH�GHILQLWLRQ�ILOH��V\VWHP�HUURU�FRGH��
�1R�VXFK�GHYLFH��LV�GLVSOD\HG�

���� 2YHUZULWH�"��2.�&DQFHO�
7KLV�PHVVDJH�DVNV�\RX�WR�FRQILUP�ZKHWKHU�WR
RYHUZULWH�WKH�H[LVWLQJ�ILOH�

7KH�VSHFLILHG�RSHQ�V\VWHP�WDUJHW�ILOH�DOUHDG\�H[LVWV��6HOHFW�2.�WR�RYHUZULWH
WKH�ILOH��RU�VHOHFW�&DQFHO�WR�VSHFLI\�D�GLIIHUHQW�WDUJHW�ILOH�

���� 2XWSXW�ILOH���)LOH�QDPH�HUURU
7KH�RXWSXW�ILOH�QDPH�LV�QRW�VSHFLILHG�

0DNH�VXUH�WKDW�WKH�FRUUHFW�RXWSXW�ILOH�QDPH�LV�VSHFLILHG�

����
 2XWSXW�ILOH���2SHQ�HUURU
$Q�23(1�HUURU�RFFXUUHG�ZKHQ�FKHFNLQJ�WR�VHH�LI
WKH�RXWSXW�ILOH�H[LVWV�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

����
 9ROXPH�GHILQLWLRQ���961�HUURU
7KH�961�VSHFLILHG�LQ�WKH�YROXPH�GHILQLWLRQ�ILOH�LV
LQFRUUHFW�

'LVSOD\�WKH�FRQWHQWV�RI�WKH�YROXPH�GHILQLWLRQ�ILOH�XVLQJ�WKH�+HOS�9ROXPH
FRPPDQG��0DNH�VXUH�WKDW�WKH�961�IRU�WKH�VSHFLILHG�YROXPH�LV�FRUUHFW�

���� 9ROXPH�GHILQLWLRQ���3DUWLWLRQ�QDPH�HUURU
7KH�SDUWLWLRQ�QDPH�VSHFLILHG�LQ�WKH�YROXPH
GHILQLWLRQ�ILOH�LV�LQFRUUHFW�

'LVSOD\�WKH�FRQWHQWV�RI�WKH�YROXPH�GHILQLWLRQ�ILOH�XVLQJ�WKH�+HOS�9ROXPH
FRPPDQG��0DNH�VXUH�WKDW�WKH�SDUWLWLRQ�QDPH�LV�FRUUHFW�

����
 9ROXPH�GHILQLWLRQ���(PXODWLRQ�W\SH�HUURU
7KH�/9,�W\SH�VSHFLILHG�LQ�WKH�YROXPH�GHILQLWLRQ�ILOH
LV�LQFRUUHFW�

'LVSOD\�WKH�FRQWHQWV�RI�WKH�YROXPH�GHILQLWLRQ�ILOH�XVLQJ�WKH�+HOS�9ROXPH
FRPPDQG��0DNH�VXUH�WKDW�WKH�/9,�W\SH�LV�FRUUHFW�

����
 9ROXPH�GHILQLWLRQ�ILOH���2SHQ�HUURU
$Q�HUURU�RFFXUUHG�ZKHQ�RSHQLQJ�WKH�YROXPH
GHILQLWLRQ�ILOH�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV��)RU�H[DPSOH��LI�WKH
YROXPH�GHILQLWLRQ�ILOH�GRHV�QRW�\HW�H[LVW��HUURU�FRGH����1R�VXFK�ILOH�RU
GLUHFWRU\��LV�GLVSOD\HG�

����
 9ROXPH�GHILQLWLRQ�ILOH���5HDG�HUURU
$Q�HUURU�RFFXUUHG�ZKHQ�UHDGLQJ�WKH�YROXPH
GHILQLWLRQ�ILOH�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

����
 9ROXPH�GHILQLWLRQ�ILOH���1R�GDWD
7KH�LQIRUPDWLRQ�IRXQG�LQ�WKH�YROXPH�GHILQLWLRQ�ILOH
LV�QRW�YDOLG�

'LVSOD\�WKH�FRQWHQWV�RI�WKH�YROXPH�GHILQLWLRQ�ILOH�XVLQJ�WKH�+HOS�9ROXPH
FRPPDQG��0DNH�VXUH�WKDW�WKH�SDUDPHWHUV�IRU�HDFK�YROXPH�DUH�FRUUHFW�
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Table C.2 FCU Error Codes for UNIX (continued)

(UURU
&RGH

(UURU�0HVVDJH�DQG�'HVFULSWLRQ 5HFRPPHQGHG�$FWLRQ�V�

���� 9ROXPH�GHILQLWLRQ�ILOH���&ORVH�HUURU
$Q�HUURU�RFFXUUHG�ZKHQ�FORVLQJ�WKH�YROXPH
GHILQLWLRQ�ILOH�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

���� 3DUDPHWHU�HUURU���1R�LQSXW�ILOH�QDPH
7KH�LQSXW�961�LV�QRW�VSHFLILHG�

6SHFLI\�WKH�961�RI�WKH�6�����VRXUFH�GDWDVHW�EHIRUH�VHOHFWLQJ�WKH�+HOS�0)�
)LOH�FRPPDQG�

���� 3DUDPHWHU�HUURU���961�HUURU
7KH�LQSXW�961�LV�LQFRUUHFW�

0DNH�VXUH�WKDW�WKH�961�KDV�VL[�FKDUDFWHUV�

���� 'DWDVHW�HUURU���1R�GDWDVHW
7KH�VSHFLILHG�YROXPH�KDV�QR�GDWDVHWV�

0DNH�VXUH�WKDW�WKH�961�LV�FRUUHFW�

����
 'DWDVHW�HUURU���6HDUFK�HUURU
$Q�HUURU�RFFXUUHG�ZKHQ�VHDUFKLQJ�WKH�GDWDVHW�

'LVSOD\�WKH�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��,I�D�)$/�HUURU�FRGH
LV�GLVSOD\HG��UHIHU�WR�7DEOH�&����,I�D�V\VWHP�HUURU�FRGH�LV�GLVSOD\HG��SOHDVH
UHIHU�WR�WKH�26�XVHU�PDQXDO�

���� 'DWDVHW�HUURU���&ORVH�HUURU
$Q�HUURU�RFFXUUHG�ZKHQ�FORVLQJ�WKH�GDWDVHW�

'LVSOD\�WKH�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��,I�D�)$/�HUURU�FRGH
LV�GLVSOD\HG��UHIHU�WR�7DEOH�&����,I�D�V\VWHP�HUURU�FRGH�LV�GLVSOD\HG��SOHDVH
UHIHU�WR�WKH�26�XVHU�PDQXDO�

���� ,QSXW�ILOH�HUURU���,QYDOLG�RUJDQL]DWLRQ�W\SH
7KH�'2�W\SH�RI�WKH�GDWDVHW�LV�QRW�VXSSRUWHG�

'LVSOD\�WKH�DWWULEXWH�LQIRUPDWLRQ�XVLQJ�WKH�+HOS�0)�)LOH�FRPPDQG��7KH�'2
W\SH�PXVW�EH�6$0�

���� ,QSXW�ILOH�HUURU���,QYDOLG�UHFRUG�IRUPDW
7KH�5)�W\SH�RI�WKH�GDWDVHW�LV�QRW�VXSSRUWHG�

'LVSOD\�WKH�DWWULEXWH�LQIRUPDWLRQ�XVLQJ�WKH�+HOS�0)�)LOH�FRPPDQG��7KH�5)
W\SH�PXVW�EH�IL[HG�OHQJWK�RU�YDULDEOH�OHQJWK�

���� ,QSXW�ILOH�HUURU���,QYDOLG�EORFN�OHQJWK
7KH�EORFN�OHQJWK�RI�WKH�GDWDVHW�LV�LQYDOLG�

'LVSOD\�WKH�DWWULEXWH�LQIRUPDWLRQ�XVLQJ�WKH�+HOS�0)�)LOH�FRPPDQG��7KH
EORFN�OHQJWK�PXVW�EH�QRQ]HUR�DQG�FDQQRW�EH�JUHDWHU�WKDQ����N%�

���� ,QSXW�ILOH�HUURU���,QYDOLG�UHFRUG�OHQJWK
7KH�UHFRUG�OHQJWK�RI�WKH�GDWDVHW�LV�LQYDOLG�

'LVSOD\�WKH�DWWULEXWH�LQIRUPDWLRQ�XVLQJ�WKH�+HOS�0)�)LOH�FRPPDQG��7KH
UHFRUG�OHQJWK�PXVW�EH�QRQ]HUR�DQG�FDQQRW�EH�JUHDWHU�WKDQ����N%�

����
 ,QSXW�ILOH�HUURU���1R�GDWD
1R�GDWD�ZDV�IRXQG�LQ�WKH�VSHFLILHG�GDWDVHW�

'LVSOD\�WKH�DWWULEXWH�LQIRUPDWLRQ�XVLQJ�WKH�+HOS�0)�)LOH�FRPPDQG��DQG
FKHFN�WKH�GDWDVHW�VL]H�

����
 ,QSXW�ILOH���2SHQ�HUURU
$�ILOH�RSHQ�HUURU�RFFXUUHG�LQ�WKH�LQSXW�GDWDVHW�

'LVSOD\�WKH�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��,I�D�)$/�HUURU�FRGH
LV�GLVSOD\HG��UHIHU�WR�7DEOH�&����,I�D�V\VWHP�HUURU�FRGH�LV�GLVSOD\HG��SOHDVH
UHIHU�WR�WKH�26�XVHU�PDQXDO�

����
 2XWSXW�ILOH���2SHQ�HUURU
$�ILOH�RSHQ�HUURU�RFFXUUHG�LQ�WKH�RXWSXW�81,;�ILOH�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

���� 2XWSXW�ILOH���*HW�ILOH�GDWD�HUURU
$�GDWD�DFTXLVLWLRQ�HUURU�RI�WKH�RXWSXW�ILOH�RFFXUUHG
GXULQJ�DQ�+0'(RWP�RSHUDWLRQ�

&ROOHFW�LQIRUPDWLRQ�VXFK�DV�HUURU�ORJ�IRU�WURXEOHVKRRWLQJ�

���� 3URFHVVLQJ�GDWD���/HQJWK�FKHFN�HUURU
$�GDWD�OHQJWK�WR�EH�SURFHVVHG�E\�+0'(RWP�GRHV
QRW�PDWFK�

0DNH�VXUH�WKDW�WKH�VSHFLILHG�GDWD�OHQJWK�PDWFKHV�WKH�DFWXDO�GDWD�OHQJWK�
&ROOHFW�LQIRUPDWLRQ�VXFK�DV�HUURU�ORJ�IRU�WURXEOHVKRRWLQJ�

���� %XIIHU���0HPRU\�DOORFDWLRQ�HUURU
0HPRU\�DOORFDWLRQ�IDLOHG�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

����
 ,QSXW�ILOH���5HDG�HUURU
$�UHDG�HUURU�RFFXUUHG�LQ�WKH�LQSXW�GDWDVHW�

'LVSOD\�WKH�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��,I�D�)$/�HUURU�FRGH
LV�GLVSOD\HG��UHIHU�WR�7DEOH�&����,I�D�V\VWHP�HUURU�FRGH�LV�GLVSOD\HG��SOHDVH
UHIHU�WR�WKH�26�XVHU�PDQXDO�
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Table C.2 FCU Error Codes for UNIX (continued)

(UURU
&RGH

(UURU�0HVVDJH�DQG�'HVFULSWLRQ 5HFRPPHQGHG�$FWLRQ�V�

����
 2XWSXW�ILOH���:ULWH�HUURU
$�ZULWH�HUURU�RFFXUUHG�LQ�WKH�RXWSXW�81,;�ILOH�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

���� 2XWSXW�ILOH���&RGH�FRQYHUVLRQ�HUURU
$Q�HUURU�RFFXUUHG�LQ�WKH�FRGH�FRQYHUVLRQ�WR�WKH
RXWSXW�81,;�ILOH�

'LVSOD\�WKH�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��,I�D�)$/�HUURU�FRGH
LV�GLVSOD\HG��UHIHU�WR�7DEOH�&���

���� *HW�SURFHVVLQJ�GDWD�HUURU
7KH�DFTXLVLWLRQ�RI�SURFHVVLQJ�GDWD�IDLOHG�

'LVSOD\�WKH�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��,I�D�)$/�HUURU�FRGH
LV�GLVSOD\HG��UHIHU�WR�7DEOH�&����,I�D�V\VWHP�HUURU�FRGH�LV�GLVSOD\HG��SOHDVH
UHIHU�WR�WKH�26�XVHU�PDQXDO�

���� 'DWDVHW�HUURU���,QYDOLG�GDWD
$Q�LQYDOLG�UHFRUG�OHQJWK�ZDV�IRXQG�LQ�WKH�GDWDVHW�

0DNH�VXUH�WKDW�WKH�6�����GDWDVHW�ZDV�JHQHUDWHG�FRUUHFWO\�

���� ,QSXW�ILOH���&ORVH�HUURU
$�ILOH�FORVH�HUURU�RFFXUUHG�LQ�WKH�LQSXW�GDWDVHW�

'LVSOD\�WKH�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��,I�D�)$/�HUURU�FRGH
LV�GLVSOD\HG��UHIHU�WR�7DEOH�&����,I�D�V\VWHP�HUURU�FRGH�LV�GLVSOD\HG��SOHDVH
UHIHU�WR�WKH�26�XVHU�PDQXDO�

���� 2XWSXW�ILOH���&ORVH�HUURU
$�ILOH�FORVH�HUURU�RFFXUUHG�LQ�WKH�RXWSXW�81,;�ILOH�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

���� 81,;�2SHQ�V\VWHP�ILOH���,QYDOLG�GLUHFWRU\�QDPH
7KH�VSHFLILHG�GLUHFWRU\�QDPH�LV�QRW�YDOLG�

&KHFN�WKH�VSHFLILHG�GLUHFWRU\�QDPH�

���� 81,;�ILOH���1RW�D�GLUHFWRU\
7KH�VSHFLILHG�QDPH�LV�QRW�D�GLUHFWRU\�QDPH�

&KHFN�WKH�VSHFLILHG�GLUHFWRU\�QDPH�

����
 81,;�2SHQ�V\VWHP�ILOH���2SHQ�GLUHFWRU\�HUURU
$�GLUHFWRU\�RSHQ�HUURU�RFFXUUHG�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

���� 81,;�2SHQ�V\VWHP�ILOH���&ORVH�GLUHFWRU\�HUURU
$�GLUHFWRU\�FORVH�HUURU�RFFXUUHG�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

���� ,QSXW�ILOH�QDPH���1R�GDWD
7KH�LQSXW�ILOH�QDPH�LV�QRW�VSHFLILHG�

7KH�LQSXW�ILOH�QDPH�PXVW�EH�VSHFLILHG�ZKHQ�\RX�VHOHFW�)LOH�6DYH�

���� 2XWSXW�ILOH�QDPH���1R�GDWD
7KH�RXWSXW�ILOH�QDPH�LV�QRW�VSHFLILHG�

7KH�RXWSXW�ILOH�QDPH�PXVW�EH�VSHFLILHG�ZKHQ�\RX�VHOHFW�)LOH�6DYH�

���� 3DUDPHWHU�ILOH�QDPH���1R�GDWD
7KH�SDUDPHWHU�GHILQLWLRQ�ILOH�QDPH�LV�QRW
VSHFLILHG�

7KH�)&8�SDUDPHWHU�GHILQLWLRQ�ILOH�QDPH�PXVW�EH�VSHFLILHG�ZKHQ�\RX�VHOHFW
)LOH�6DYH�

���� 3DUDPHWHU�ILOH���(QG�OLQH
7KH�ODVW�SDUDPHWHU�VHW�ZDV�ORDGHG�IURP�WKH
SDUDPHWHU�GHILQLWLRQ�ILOH�

7KH�QH[W�WLPH�\RX�VHOHFW�)LOH�/RDG��WKH�ILUVW�VHW�RI�SDUDPHWHUV�ZLOO�EH
ORDGHG�

���� 3DUDPHWHU�ILOH���'LUHFWLRQ�HUURU
7KH�GDWD�WUDQVIHU�GLUHFWLRQ�VSHFLILHG�LQ�WKH
SDUDPHWHU�ILOH�LV�LQFRUUHFW�

0DNH�VXUH�WKDW�WKH�GLUHFWLRQ��PWR�RU�RWP��LV�FRUUHFW�

���� 3DUDPHWHU�ILOH���7RR�PDQ\�GDWD
7KH�QXPEHU�RI�SDUDPHWHU�VHWV�IRU�SDUDPHWHU
GHILQLWLRQ�ILOH�H[FHHGHG�����

7KH�)&8�SDUDPHWHU�GHILQLWLRQ�ILOH�FDQ�RQO\�VWRUH�D�PD[LPXP�RI����
SDUDPHWHU�VHWV��,I�QHFHVVDU\��GHOHWH�RQH�RU�PRUH�SDUDPHWHU�VHWV�WR�PDNH
URRP�IRU�D�QHZ�SDUDPHWHU�VHW�

���� 3DUDPHWHU���(PSW\�VHOHFW�HUURU
7KH�(PS�SDUDPHWHU�LV�LQFRUUHFW�

0DNH�VXUH�WKDW�WKH�(PS <HV�1R�SDUDPHWHU�LV�FRUUHFW�
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Table C.2 FCU Error Codes for UNIX (continued)

(UURU
&RGH

(UURU�0HVVDJH�DQG�'HVFULSWLRQ 5HFRPPHQGHG�$FWLRQ�V�

���� 3DUDPHWHU���5':�VHOHFW�HUURU
7KH�5':�SDUDPHWHU�LV�LQFRUUHFW�

0DNH�VXUH�WKDW�WKH�5': <HV�1R�SDUDPHWHU�LV�FRUUHFW�

���� 5':�HUURU���&2'(B&219�QRW�VXSSRUWHG
&RGH�FRQYHUVLRQ�LV�QRW�VSHFLILHG�DV�1R�ZKHQ
5': <HV�

&RGH�FRQYHUVLRQ�FDQQRW�EH�SHUIRUPHG�ZKHQ�5': <HV��&KDQJH�WKH�FRGH
FRQYHUVLRQ�SDUDPHWHU�WR�1R�

���� 5':�HUURU���3$'',1*�QRW�VXSSRUWHG
3DGGLQJ�LV�QRW�VSHFLILHG�DV�1R�ZKHQ�5': <HV�

3DGGLQJ�FDQQRW�EH�SURFHVVHG�ZKHQ�5': <HV��&KDQJH�WKH�SDGGLQJ
SDUDPHWHU�WR�1R�

���� 5':�HUURU���'(/,0,7(5�QRW�VXSSRUWHG
'HOLPLWHU�LV�QRW�VSHFLILHG�DV�1R�ZKHQ�5': <HV�

'HOLPLWHUV�FDQQRW�EH�SURFHVVHG�ZKHQ�5': <HV��&KDQJH�WKH�GHOLPLWHU
SDUDPHWHU�WR�1R�

���� 3DUDPHWHU�ILOH���&RPPHQW�OLQH
7KLV�LV�D�FRPPHQW�OLQH�LQ�WKH�SDUDPHWHU�ILOH�

,I�\RX�VSHFLI\�/RDG��)&8�ZLOO�PRYH�WR�WKH�QH[W�OLQH��<RX�FDQ�DOVR�UHSODFH
WKH�FRPPHQW�OLQH�ZLWK�D�YDOLG�SDUDPHWHU�

���� 3DUDPHWHU���96(�VHOHFW�HUURU
7KH�96(�SDUDPHWHU�IRUPDW�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�QXPEHU�RI�96(�SDUDPHWHUV�LV�FRUUHFW�DQG�WKDW�D�FRPPD
LV�XVHG�FRUUHFWO\�WR�VHSDUDWH�WKH�96(�SDUDPHWHUV�

���� 3DUDPHWHU���96(�UHFRUG�IRUPDW�HUURU
5HFRUG�IRUPDW�LQ�WKH�96(�SDUDPHWHU�LV�QRW
FRUUHFW�

0DNH�VXUH�WKDW�WKH�UHFRUG�IRUPDW�LV�VHW�WR�HLWKHU�RQH�RI�)�)%�9�9%�

���� 3DUDPHWHU���96(�UHFRUG�OHQJWK�HUURU
5HFRUG�OHQJWK�LQ�WKH�96(�SDUDPHWHU�LV�QRW
FRUUHFW�

0DNH�VXUH�WKDW�WKH�UHFRUG�OHQJWK�LV�VHW�WR�WKH�FRUUHFW�YDOXH�ZLWKLQ�WKH�H[WHQW
DOORZHG�

���� 3DUDPHWHU���96(�EORFN�OHQJWK�HUURU
%ORFN�OHQJWK�LQ�WKH�96(�SDUDPHWHU�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�EORFN�OHQJWK�LV�VHW�WR�WKH�FRUUHFW�YDOXH�ZLWKLQ�WKH�H[WHQW
DOORZHG�

���� 1R�FRGH�FRQY��WDEOH�ILOH���1R�FRGH�FRQY��WDEOH
7KH�FRGH�FRQYHUVLRQ�WDEOH�ZDV�QRW�IRXQG�

0DNH�VXUH�WKDW�WKH�FRGH�FRQYHUVLRQ�WDEOH�ILOH�QDPH�LV�FRUUHFW�DQG�WKDW�WKH
ILOH�H[LVWV��7KLV�HUURU�PD\�DOVR�EH�UHSRUWHG�LI�\RX�PL[�PDLQIUDPH�DQG�23(1�
��GHYLFHV�LQ�WKH�VDPH�+0'(�YROXPH�GHILQLWLRQ�ILOH�

���� &RGH�FRQY��WDEOH���2SHQ�HUURU
7KH�FRGH�FRQYHUVLRQ�WDEOH�FRXOG�QRW�EH�RSHQHG�

5HIHU�WR�WKH�26�XVHU�PDQXDOV�IRU�DVVLVWDQFH�

���� &RGH�FRQY��WDEOH���&ORVH�HUURU
7KH�FRGH�FRQYHUVLRQ�WDEOH�FRXOG�QRW�EH�FORVHG�

5HIHU�WR�WKH�26�XVHU�PDQXDOV�IRU�DVVLVWDQFH�

���� &RGH�FRQY��WDEOH���*HW�ILOH�GDWD�HUURU
7KH�VL]H�RI�WKH�FRGH�FRQYHUVLRQ�WDEOH�FRXOG�QRW
EH�REWDLQHG�

&KHFN�WKH�FRQWHQWV�RI�WKH�ILOH��5HIHU�WR�WKH�26�XVHU�PDQXDOV�IRU�DVVLVWDQFH�

���� &RGH�FRQY��WDEOH���)LOH�VL]H�HUURU
7KH�VL]H�RI�WKH�FRGH�FRQY�WDEOH�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�VL]H�RI�WKH�FRGH�FRQYHUVLRQ�WDEOH�LV�����E\WHV�

���� &RGH�FRQY��WDEOH�IXQFWLRQ���,QYDOLG�DUJXPHQW
1R�VRXUFH�GDWD�WR�EH�FRQYHUWHG�ZDV�IRXQG�

&KHFN�WKH�FRQWHQWV�RI�WKH�LQSXW�ILOH��HVSHFLDOO\�WKH�GHOLPLWHUV�

���� &RGH�FRQY��WDEOH�QDPH���1R�GDWD
7KH�ILOH�QDPH�RI�WKH�FRGH�FRQYHUVLRQ�WDEOH�LV�QRW
VSHFLILHG�

,I�\RX�GR�QRW�VSHFLI\�($�RU�1R�IRU�WKH�FRGH�FRQYHUVLRQ�RSWLRQ��PDNH�VXUH�WR
VSHFLI\�WKH�FRUUHFW�ILOH�QDPH�RI�\RXU�FRGH�FRQYHUVLRQ�WDEOH�
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Table C.2 FCU Error Codes for UNIX (continued)

(UURU
&RGH

(UURU�0HVVDJH�DQG�'HVFULSWLRQ 5HFRPPHQGHG�$FWLRQ�V�

���� 'DWD�HUURU���,QYDOLG�UHFRUG�OHQJWK
7KH�GDWD�OHQJWK�LV�QRW�FRUUHFW�IRU�WKH�+0'(RWP
SDGGLQJ�IXQFWLRQ�

&KHFN�WKH�VRXUFH�GDWD�OHQJWK�DQG�WKH�WDUJHW�UHFRUG�OHQJWK��DQG�PDNH�VXUH
WKDW�WKH�UHFRUG�OHQJWK�LV�FRUUHFW�IRU�WKH�VRXUFH�GDWD�HQWLWLHV�

���� 'DWDVHW�HUURU��,QYDOLG�UHFRUG�IRUPDW
7KH�UHFRUG�IRUPDW�LV�QRW�FRUUHFW�IRU�WKH�+0'(RWP
SDGGLQJ�IXQFWLRQ�

)RU�+0'(RWP�ZLWK�SDGGLQJ��PDNH�VXUH�WKDW�WKH�WDUJHW�GDWDVHW�KDV�IL[HG�
OHQJWK�UHFRUG�IRUPDW�

���� 3DUDPHWHU�HUURU���'HOLPLWHU�HUURU
7KH�GHOLPLWHU�VHWWLQJ�LV�QRW�FRUUHFW�IRU�WKH
+0'(RWP�SDGGLQJ�IXQFWLRQ�

,I�SDGGLQJ <HV�IRU�DQ�+0'(RWP�RSHUDWLRQ��WKH�GHOLPLWHU�RSWLRQ�PXVW�EH�&5�
/)�RU�&5/)�

����
 'DWDVHW���2SHQ�HUURU
$Q�HUURU�RFFXUUHG�ZKHQ�RSHQLQJ�WKH�GDWDVHW�

'LVSOD\�WKH�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��,I�D�)$/�HUURU�FRGH
LV�GLVSOD\HG��UHIHU�WR�7DEOH�&����,I�D�V\VWHP�HUURU�FRGH�LV�GLVSOD\HG��SOHDVH
UHIHU�WR�WKH�26�XVHU�PDQXDO��)RU�H[DPSOH��LI�WKH�SDUWLWLRQ�QDPH�GRHV�QRW
PDWFK�WKH�SDUWLWLRQ�QDPH�LQ�WKH�YROXPH�GHILQLWLRQ�ILOH��V\VWHP�HUURU�FRGH��
�1R�VXFK�GHYLFH��LV�GLVSOD\HG�

���� 2�WR�0�HUURU���5':�LV�QRW�VXSSRUWHG 'R�QRW�VSHFLI\�WKH�5':�RSWLRQ�IRU�+0'(RWP�RSHUDWLRQV�

���� 'DWDVHW�HUURU���,QYDOLG�RUJDQL]DWLRQ�W\SH
7KH�'2�W\SH�RI�WKH�GDWDVHW�LV�QRW�VXSSRUWHG�

'LVSOD\�WKH�DWWULEXWH�LQIRUPDWLRQ�XVLQJ�WKH�+HOS�0)�)LOH�FRPPDQG��7KH�'2
W\SH�PXVW�EH�6$0�

���� 'DWDVHW�HUURU���,QYDOLG�UHFRUG�IRUPDW
7KH�5)�RI�WKH�GDWDVHW�LV�QRW�VXSSRUWHG�

'LVSOD\�WKH�DWWULEXWH�LQIRUPDWLRQ�XVLQJ�WKH�+HOS�0)�)LOH�FRPPDQG��7KH�5)
W\SH�PXVW�EH�IL[HG�OHQJWK�RU�YDULDEOH�OHQJWK�

���� 'DWDVHW�HUURU���,QYDOLG�EORFN�OHQJWK
7KH�EORFN�OHQJWK�RI�WKH�GDWDVHW�LV�LQYDOLG�

'LVSOD\�WKH�DWWULEXWH�LQIRUPDWLRQ�XVLQJ�WKH�+HOS�0)�)LOH�FRPPDQG��7KH
EORFN�OHQJWK�PXVW�EH�QRQ]HUR�DQG�FDQQRW�EH�JUHDWHU�WKDQ����N%�

���� ,QSXW�ILOH�HUURU���,QYDOLG�UHFRUG�OHQJWK
7KH�UHFRUG�OHQJWK�RI�WKH�GDWDVHW�LV�LQYDOLG�

'LVSOD\�WKH�DWWULEXWH�LQIRUPDWLRQ�XVLQJ�WKH�+HOS�0)�)LOH�FRPPDQG��7KH
UHFRUG�OHQJWK�PXVW�EH�QRQ]HUR�DQG�FDQQRW�EH�JUHDWHU�WKDQ����N%�

����
 ,QSXW�ILOH���2SHQ�HUURU
$Q�RSHQ�HUURU�RFFXUUHG�LQ�WKH�LQSXW�81,;�ILOH�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

����
 2XWSXW�ILOH���2SHQ�HUURU
$�ILOH�RSHQ�HUURU�RFFXUUHG�LQ�WKH�RXWSXW�GDWDVHW�

'LVSOD\�WKH�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��,I�D�)$/�HUURU�FRGH
LV�GLVSOD\HG��UHIHU�WR�7DEOH�&����,I�D�V\VWHP�HUURU�FRGH�LV�GLVSOD\HG��SOHDVH
UHIHU�WR�WKH�26�XVHU�PDQXDO�

���� ,QSXW�ILOH���*HW�ILOH�GDWD�HUURU
$�GDWD�DFTXLVLWLRQ�HUURU�IRU�LQSXW�ILOH�RFFXUUHG
GXULQJ�DQ�+0'(RWP�RSHUDWLRQ�

&ROOHFW�LQIRUPDWLRQ�VXFK�DV�HUURU�ORJ�IRU�WURXEOH�VKRRWLQJ�

���� 3URFHVVLQJ�GDWD���/HQJWK�FKHFN�HUURU
$�GDWD�OHQJWK�WR�EH�SURFHVVHG�LQ�+0'(RWP
RSHUDWLRQ�GRHV�QRW�PDWFK�

&ROOHFW�LQIRUPDWLRQ�VXFK�DV�HUURU�ORJ�IRU�WURXEOH�VKRRWLQJ�

���� %XIIHU���0HPRU\�DOORFDWLRQ�HUURU
0HPRU\�DOORFDWLRQ�IDLOHG�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

����
 ,QSXW�ILOH���5HDG�HUURU
$�UHDG�HUURU�RFFXUUHG�LQ�WKH�LQSXW�81,;�ILOH�

'LVSOD\�WKH�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��,I�D�)$/�HUURU�FRGH
LV�GLVSOD\HG��UHIHU�WR�7DEOH�&����,I�D�V\VWHP�HUURU�FRGH�LV�GLVSOD\HG��SOHDVH
UHIHU�WR�WKH�26�XVHU�PDQXDO�

����
 2XWSXW�ILOH���:ULWH�HUURU
$�ZULWH�HUURU�RFFXUUHG�LQ�WKH�RXWSXW�GDWDVHW�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

���� 2XWSXW�ILOH���&RGH�FRQYHUVLRQ�HUURU
$Q�HUURU�RFFXUUHG�LQ�WKH�FRGH�FRQYHUVLRQ�WR�WKH
RXWSXW�GDWDVHW�

'LVSOD\�WKH�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��,I�D�)$/�HUURU�FRGH
LV�GLVSOD\HG��UHIHU�WR�7DEOH�&���
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Table C.2 FCU Error Codes for UNIX (continued)

(UURU
&RGH

(UURU�0HVVDJH�DQG�'HVFULSWLRQ 5HFRPPHQGHG�$FWLRQ�V�

���� *HW�SURFHVVLQJ�GDWD�HUURU
7KH�DFTXLVLWLRQ�RI�SURFHVVLQJ�GDWD�IDLOHG�

'LVSOD\�WKH�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��,I�D�)$/�HUURU�FRGH
LV�GLVSOD\HG��UHIHU�WR�7DEOH�&����,I�D�V\VWHP�HUURU�FRGH�LV�GLVSOD\HG��SOHDVH
UHIHU�WR�WKH�26�XVHU�PDQXDO�

���� ,QSXW�ILOH���&ORVH�HUURU
$�ILOH�FORVH�HUURU�RFFXUUHG�LQ�WKH�LQSXW�81,;�ILOH�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

���� 2XWSXW�ILOH���&ORVH�HUURU
$�ILOH�FORVH�HUURU�RFFXUUHG�LQ�WKH�RXWSXW�GDWDVHW�

'LVSOD\�WKH�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��,I�D�)$/�HUURU�FRGH
LV�GLVSOD\HG��UHIHU�WR�7DEOH�&����,I�D�V\VWHP�HUURU�FRGH�LV�GLVSOD\HG��SOHDVH
UHIHU�WR�WKH�26�XVHU�PDQXDO�

����
 81,;�ILOH���1R�GDWD
1R�GDWD�ZDV�IRXQG�LQ�WKH�LQSXW�81,;�ILOH�

0DNH�VXUH�WR�VSHFLI\�DQ�LQSXW�ILOH�ZKLFK�FRQWDLQV�GDWD�

���� 1R�81,;�ILOH
7KH�VSHFLILHG�81,;�ILOH�ZDV�QRW�IRXQG�

0DNH�VXUH�WKDW�WKH�VSHFLILHG�81,;�ILOH�H[LVWV�

����
 81,;�ILOH���2SHQ�HUURU
$Q�RSHQ�HUURU�RFFXUUHG�LQ�WKH�81,;�ILOH�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

���� 2XWSXW�ILOH���8QVXSSRUWHG�UHFRUG�IRUPDW
7KH�UHFRUG�IRUPDW�RI�WKH�RXWSXW�ILOH�LV�QRW
VXSSRUWHG�

'LVSOD\�WKH�DWWULEXWH�LQIRUPDWLRQ�XVLQJ�WKH�+HOS�0)�)LOH�FRPPDQG��7KH�5)
W\SH�PXVW�EH�IL[HG�OHQJWK�RU�YDULDEOH�OHQJWK�

����
 ,QSXW�ILOH���,QYDOLG�IRUPDW
7KH�IRUPDW�RI�WKH�LQSXW�ILOH�LV�LQFRUUHFW�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

����
 ,QSXW�ILOH���,QYDOLG�GHOLPLWHU�SRVLWLRQ
7KH�GHOLPLWHU�SRVLWLRQ�LQ�WKH�LQSXW�ILOH�LV�LQFRUUHFW�
'DWD�UHFRUG�OHQJWK�RI�LQSXW�ILOH�H[FHHGV�WKDW�RI
WDUJHW�GDWDVHW��RU�D�UHFRUG�ZLWK�QR�GDWD�HQWLW\�LV
LQFOXGHG�

'LVSOD\�WKH�DWWULEXWH�LQIRUPDWLRQ�XVLQJ�WKH�+HOS�0)�)LOH�FRPPDQG��0DNH
VXUH�WKDW�WKH�UHFRUG�OHQJWK�RI�WKH�WDUJHW�GDWDVHW�LV�FRUUHFW�

���� ,QSXW�ILOH���)LOH�VHHNLQJ�HUURU
$Q�HUURU�RFFXUUHG�ZKHQ�VHHNLQJ�IRU�WKH�LQSXW�ILOH�

'LVSOD\�WKH�V\VWHP�HUURU�FRGH�XVLQJ�WKH�+HOS�(UURU�FRPPDQG��3OHDVH�UHIHU
WR�WKH�26�XVHU�PDQXDO�IRU�LQIRUPDWLRQ�RQ�V\VWHP�HUURUV�

���� 3DUDPHWHU���,QYDOLG�LQSXW�ILOH�QDPH
0RUH�WKDQ�RQH�LQSXW�ILOH�QDPH�ZDV�VSHFLILHG�

6SHFLI\�RQO\�RQH�ILOH�QDPH�DV�WKH�LQSXW�ILOH�
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C.3 FCU Error Codes for Windows NT

If FCU for Windows NT reports an error, use the View-Error information…  command to
view the most recent error. FCU for Windows NT also logs errors in the FCU log file (e.g.,
fcudata.prm.log). Table C.3 lists and describes the FCU error codes for Windows NT and
provides instructions for resolving each error condition.

Note: Error codes with a plus value are system errors. Windows NT system error codes are
defined in the errno.h file attached with Microsoft Visual C++.

Table C.3 FCU Error Codes for Windows NT

(UURU
&RGH

(UURU�0HVVDJH�DQG�'HVFULSWLRQ 5HFRPPHQGHG�$FWLRQ�V�

���� 3DUDPHWHU�GHILQLWLRQ�ILOH���2SHQ�HUURU
$Q�HUURU�RFFXUUHG�ZKHQ�RSHQLQJ�WKH�SDUDPHWHU
GHILQLWLRQ�ILOH�

0DNH�VXUH�WKDW�WKH�SDUDPHWHU�GHILQLWLRQ�ILOH�ZDV�FUHDWHG�FRUUHFWO\��,I�WKH
SDUDPHWHU�GHILQLWLRQ�ILOH�ZDV�FUHDWHG�FRUUHFWO\��FKHFN�WKH�V\VWHP�HUURU�

���� 3DUDPHWHU���&RXQW�HUURU
$Q�HUURU�LV�GHWHFWHG�LQ�WKH�SDUDPHWHU�FRXQW�

0DNH�VXUH�WKDW�WKH�SDUDPHWHU�FRXQW�LV�FRUUHFW�

���� 3DUDPHWHU���'LUHFWLRQ�HUURU
7KH�GDWD�WUDQVIHU�GLUHFWLRQ�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�GLUHFWLRQ�LV�VSHFLILHG�FRUUHFWO\�DV�PWR�RU�RWP�

���� 3DUDPHWHU���0DLQIUDPH�ILOH�QDPH�HUURU
0DLQIUDPH�ILOH�QDPH�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�PDLQIUDPH�ILOH�QDPH�LV�VHW�FRUUHFWO\�

���� 3DUDPHWHU���2SHQ�V\VWHP�ILOH�QDPH�HUURU
2SHQ�V\VWHP�ILOH�QDPH�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�RSHQ�V\VWHP�ILOH�QDPH�LV�VHW�FRUUHFWO\�

���� 3DUDPHWHU���&RGH�FRQYHUVLRQ�HUURU
&RGH�FRQYHUVLRQ�VHWWLQJ�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�FRGH�FRQYHUVLRQ�RSWLRQ�LV�VSHFLILHG�DV�($��(F$��1R��RU
)LOHBQDPH��RI�\RXU�FRGH�FRQYHUVLRQ�WDEOH���7KLV�HUURU�PD\�DOVR�EH�UHSRUWHG
LI�\RX�PL[�����������DQG�23(1���GHYLFHV�LQ�WKH�VDPH�+0'(�YROXPH
GHILQLWLRQ�ILOH�

���� 3DUDPHWHU���3DGGLQJ�HUURU
3DGGLQJ�VHWWLQJ�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�SDGGLQJ�RSWLRQ�LV�VSHFLILHG�DV�<HV�RU�1R�

���� 3DUDPHWHU���'HOLPLWHU�HUURU
'HOLPLWHU�VHWWLQJ�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�GHOLPLWHU�RSWLRQ�LV�VSHFLILHG�DV�&5/)�RU�1R�

���� 3DUDPHWHU���$GG�SDUDPHWHU�HUURU
'HOLPLWHU�VHWWLQJ�LV�QRW�FRUUHFW�

,I�\RX�DUH�DGGLQJ�GHOLPLWHUV�IRU�:LQGRZV�17��PDNH�VXUH�WKDW�WKH�GHOLPLWHU
RSWLRQ�LV�VSHFLILHG�DV�&5/)��QRW�MXVW�&5�RU�/)��

���� 3DUDPHWHU���(PSW\�GXSOLFDWLRQ�HUURU
0RUH�WKDQ�RQH�HPSW\�VHWWLQJ�LV�VSHFLILHG�

6SHFLI\�RQO\�RQH�HPSW\�VHWWLQJ�

���� 3DUDPHWHU���5':�GXSOLFDWLRQ�HUURU
0RUH�WKDQ�RQH�5':�VHWWLQJ�LV�VSHFLILHG�

6SHFLI\�RQO\�RQH�5':�VHWWLQJ�

���� 9ROXPH�GHILQLWLRQ�ILOH���2SHQ�HUURU
$Q�HUURU�LV�GHWHFWHG�ZKHQ�RSHQLQJ�WKH�YROXPH
GHILQLWLRQ�ILOH�

0DNH�VXUH�WKDW�WKH�YROXPH�GHILQLWLRQ�ILOH�ZDV�FUHDWHG�FRUUHFWO\��,I�WKH�YROXPH
GHILQLWLRQ�ILOH�LV�FRUUHFW��FKHFN�WKH�V\VWHP�HUURU�

���� 'DWDVHW���1R�GDWDVHW�HUURU
1R�GDWDVHW�LV�IRXQG�

0DNH�VXUH�WKDW�WKH�PDLQIUDPH�QDPH�LV�VSHFLILHG�FRUUHFWO\��RU�WKDW�WKH
GDWDVHW�LV�DOORFDWHG�FRUUHFWO\�RQ�WKH�VSHFLILHG�YROXPH�

���� 'DWDVHW���6HDUFK�HUURU
$Q�HUURU�LV�GHWHFWHG�LQ�VHDUFKLQJ�WKH�GDWDVHW�

0DNH�VXUH�WKDW�WKH�YROXPH�GHILQLWLRQ�ILOH�QDPH�LV�VSHFLILHG�FRUUHFWO\��RU�WKDW
WKH�PDLQIUDPH�ILOH�QDPH�LV�VSHFLILHG�FRUUHFWO\�
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Table C.3 FCU Error Codes for Windows NT (continued)

(UURU
&RGH

(UURU�0HVVDJH�DQG�'HVFULSWLRQ 5HFRPPHQGHG�$FWLRQ�V�

���� 'DWDVHW���,QIRUPDWLRQ�JHW�HUURU
$Q�HUURU�LV�GHWHFWHG�LQ�DFTXLULQJ�GDWDVHW
LQIRUPDWLRQ�

0DNH�VXUH�WKDW�WKH�YROXPH�GHILQLWLRQ�ILOH�QDPH�LV�VSHFLILHG�FRUUHFWO\��RU�WKDW
WKH�PDLQIUDPH�ILOH�QDPH�LV�VSHFLILHG�FRUUHFWO\�

���� 'DWDVHW���2UJDQL]DWLRQ�HUURU
7KH�VSHFLILHG�GDWDVHW�RUJ��W\SH�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�GDWDVHW�RUJDQL]DWLRQ�W\SH�LV�VSHFLILHG�FRUUHFWO\�

���� 'DWDVHW���5HFRUG�IRUPDW�HUURU
7KH�VSHFLILHG�UHFRUG�IRUPDW�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�UHFRUG�IRUPDW�LV�VSHFLILHG�FRUUHFWO\�

���� 'DWDVHW���%ORFN�OHQJWK�HUURU
7KH�VSHFLILHG�EORFN�OHQJWK�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�EORFN�OHQJWK�LV�VSHFLILHG�FRUUHFWO\�

���� 'DWDVHW���5HFRUG�OHQJWK�HUURU
7KH�VSHFLILHG�UHFRUG�OHQJWK�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�UHFRUG�OHQJWK�LV�VSHFLILHG�FRUUHFWO\�

���� 'DWDVHW���'DWDVHW�VL]H�HUURU
7KH�VSHFLILHG�GDWDVHW�VL]H�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�GDWDVHW�VL]H�LV�VSHFLILHG�FRUUHFWO\�

���� 'DWDVHW���&ORVH�HUURU
$Q�HUURU�LV�GHWHFWHG�GXULQJ�FORVH�RSHUDWLRQ�

&KHFN�WKH�)$/�HUURU�FRGH�DQG�V\VWHP�HUURU�FRGH�

���� 0DLQIUDPH�ILOH���2SHQ�HUURU
$Q�HUURU�LV�GHWHFWHG�ZKHQ�RSHQLQJ�WKH�PDLQIUDPH
ILOH�

&KHFN�WKH�)$/�HUURU�FRGH�DQG�V\VWHP�HUURU�FRGH�

���� 0DLQIUDPH�ILOH���5HDG�HUURU
$Q�HUURU�LV�GHWHFWHG�GXULQJ�UHDGLQJ�GDWD�IURP�WKH
PDLQIUDPH�ILOH�

&KHFN�WKH�)$/�HUURU�FRGH�DQG�V\VWHP�HUURU�FRGH�

���� 0DLQIUDPH�ILOH���:ULWH�HUURU
$Q�HUURU�LV�GHWHFWHG�ZKHQ�ZULWLQJ�GDWD�LQWR�WKH
PDLQIUDPH�ILOH�

&KHFN�WKH�)$/�HUURU�FRGH�DQG�V\VWHP�HUURU�FRGH�

���� 0DLQIUDPH�ILOH���&ORVH�HUURU
$Q�HUURU�LV�GHWHFWHG�ZKHQ�FORVLQJ�WKH�PDLQIUDPH
ILOH�

&KHFN�WKH�)$/�HUURU�FRGH�DQG�V\VWHP�HUURU�FRGH�

���� 0DLQIUDPH�ILOH���5HFRUG�IRUPDW�HUURU
$Q�HUURU�LV�GHWHFWHG�LQ�WKH�UHFRUG�IRUPDW�RI�WKH
PDLQIUDPH�ILOH�

)RU�+0'(RWP�ZLWK�WKH�SDGGLQJ�IXQFWLRQ��PDNH�VXUH�WKDW�WKH�WDUJHW�GDWDVHW
KDV�IL[HG�OHQJWK�UHFRUG�IRUPDW��RU�FKDQJH�SDGGLQJ�WR�1R��

���� 2SHQ�V\VWHP�ILOH���2SHQ�HUURU
$Q�HUURU�LV�GHWHFWHG�ZKHQ�RSHQLQJ�WKH�RSHQ
V\VWHP�ILOH�

0DNH�VXUH�WKDW�WKH�RSHQ�V\VWHP�ILOH�QDPH�LV�VSHFLILHG�FRUUHFWO\�
&KHFN�LI�DQ\�V\VWHP�HUURU�LV�UHSRUWHG�

���� 2SHQ�V\VWHP�ILOH���5HDG�HUURU
$Q�HUURU�LV�GHWHFWHG�ZKHQ�UHDGLQJ�GDWD�IURP�WKH
RSHQ�V\VWHP�ILOH�

&KHFN�WKH�V\VWHP�HUURU�

���� 2SHQ�V\VWHP�ILOH���:ULWH�HUURU
$Q�HUURU�LV�GHWHFWHG�ZKHQ�ZULWLQJ�GDWD�LQWR�WKH
RSHQ�V\VWHP�ILOH�

&KHFN�WKH�V\VWHP�HUURU�

���� 2SHQ�V\VWHP�ILOH���&ORVH�HUURU
$Q�HUURU�LV�GHWHFWHG�ZKHQ�FORVLQJ�WKH�RSHQ
V\VWHP�ILOH�

&KHFN�WKH�V\VWHP�HUURU�

���� 2SHQ�V\VWHP�ILOH���1R�GDWD�HUURU
1R�GDWDVHW�LV�IRXQG�

0DNH�VXUH�WKDW�WKH�RSHQ�V\VWHP�ILOH�KDV�GDWD��,I�QRW��FUHDWH�WKH�DSSURSULDWH
GDWD�LQ�WKH�RSHQ�V\VWHP�ILOH�
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Table C.3 FCU Error Codes for Windows NT (continued)

(UURU
&RGH

(UURU�0HVVDJH�DQG�'HVFULSWLRQ 5HFRPPHQGHG�$FWLRQ�V�

���� 2SHQ�V\VWHP�ILOH��'HOLPLWHU��&5��SRVLWLRQ�HUURU
'HOLPLWHU��&5��SRVLWLRQ�HUURU�LV�GHWHFWHG��7KH
VRXUFH�GDWD�UHFRUG�OHQJWK�H[FHHGV�WKH�WDUJHW
UHFRUG�OHQJWK��RU�D�UHFRUG�ZLWK�QR�GDWD�HQWLW\�LV
LQFOXGHG�

0DNH�VXUH�WKDW�WKH�RSHQ�V\VWHP�ILOH�QDPH�LV�FRUUHFW��0DNH�VXUH�WKDW�WKH
PDLQIUDPH�GDWDVHW�QDPH�LV�FRUUHFW��0DNH�VXUH�WKDW�WKH�UHFRUG�OHQJWK�RI�WKH
RSHQ�V\VWHP�ILOH�LV�FRUUHFW�

���� 2SHQ�V\VWHP�ILOH���'HOLPLWHU��/)��SRVLWLRQ�HUURU
'HOLPLWHU��/)��SRVLWLRQ�HUURU�LV�GHWHFWHG�

0DNH�VXUH�WKDW�WKH�RSHQ�V\VWHP�ILOH�QDPH�LV�FRUUHFW��0DNH�VXUH�WKDW�WKH
PDLQIUDPH�GDWDVHW�QDPH�LV�FRUUHFW��0DNH�VXUH�WKDW�WKH�UHFRUG�OHQJWK�RI�WKH
RSHQ�V\VWHP�ILOH�LV�FRUUHFW�

���� 2SHQ�V\VWHP�ILOH���5HFRUG�IRUPDW�HUURU
$Q�LOOHJDO�UHFRUG�IRUPDW�LV�IRXQG�

0DNH�VXUH�WKDW�WKH�RSHQ�V\VWHP�ILOH�QDPH�LV�FRUUHFW��0DNH�VXUH�WKDW�WKH
PDLQIUDPH�GDWDVHW�QDPH�LV�FRUUHFW��0DNH�VXUH�WKH�UHFRUG�IRUPDW��IL[HG��RU
YDULDEOH�OHQJWK��RI�WKH�RSHQ�V\VWHP�ILOH�GDWD�LV�FRUUHFW�

���� 2SHQ�V\VWHP�ILOH���5HFRUG�OHQJWK�HUURU
$Q�LOOHJDO�UHFRUG�OHQJWK�ZDV�IRXQG��'DWD�OHQJWK�RI
RSHQ�V\VWHP�ILOH�LV�WRR�ODUJH�

&KHFN�WKH�GDWD�OHQJWK�RI�WKH�RSHQ�V\VWHP�ILOH��DQG�PDNH�VXUH�WKH�GDWDVHW
KDV�WKH�FRUUHFW�UHFRUG�OHQJWK�

���� &RGH�FRQYHUVLRQ�HUURU
$Q�HUURU�ZDV�IRXQG�GXULQJ�FRGH�FRQYHUVLRQ�

0DNH�VXUH�WKDW�WKH�GDWDVHW�VL]H�LV�VSHFLILHG�FRUUHFWO\�

���� 3URFHVV�GDWD�JHW�HUURU
$Q�HUURU�LV�GHWHFWHG�GXULQJ�FORVH�RSHUDWLRQ�

&KHFN�WKH�)$/�HUURU�FRGH�DQG�V\VWHP�HUURU�FRGH�

���� ([WHUQDO�WDEOH�ILOH���2SHQ�HUURU
7KH�FRGH�FRQYHUVLRQ�WDEOH�FRXOG�QRW�EH�RSHQHG�

&KHFN�WKH�ILOH�QDPH�RI�FRGH�FRQYHUVLRQ�WDEOH��&KHFN�WKH�V\VWHP�HUURU�

���� ([WHUQDO�WDEOH�ILOH���6L]H�HUURU
7KH�FRGH�FRQYHUVLRQ�WDEOH�VL]H�LV�QRW�FRUUHFW�

0DNH�VXUH�WKDW�WKH�VL]H�LV�����E\WHV�DQG�WKDW�WKH�WDEOH�ZDV�FUHDWHG
FRUUHFWO\�

���� ([WHUQDO�WDEOH�ILOH���5HDG�HUURU
$�UHDG�HUURU�ZDV�IRXQG�ZKHQ�UHDGLQJ�WKH�FRGH
FRQYHUVLRQ�WDEOH�

&KHFN�WKH�V\VWHP�HUURU�

���� ([WHUQDO�WDEOH�ILOH���&ORVH�HUURU
7KH�FRGH�FRQY��WDEOH�FRXOG�QRW�EH�FORVHG�

&KHFN�WKH�V\VWHP�HUURU�

���� 3DUDPHWHU��'LUHFWLRQ��3$'��DQG�'(/�QRW�PDWFKHG
7KH�FRPELQDWLRQ�RI�RWP�GLUHFWLRQ��3$' <HV��DQG
'(/ 1R�LV�QRW�DOORZHG�

)RU�+0'(RWP�ZLWK�WKH�SDGGLQJ�IXQFWLRQ��PDNH�VXUH�WKDW�WKH�GHOLPLWHU�RSWLRQ
LV�VSHFLILHG�DV�<HV��RU�VHW�SDGGLQJ 1R��

���� 3DUDPHWHU���'LUHFWLRQ�DQG�5':�QRW�PDWFKHG
7KH�FRPELQDWLRQ�RI�RWP�GDWD�WUDQVIHU�GLUHFWLRQ
DQG�5': <HV�LV�QRW�DOORZHG�

:KHQ�WKH�+0'(�GDWD�WUDQVIHU�GLUHFWLRQ�LV�RWP��PDNH�VXUH�WKDW�WKH�5':
RSWLRQ�LV�VSHFLILHG�DV�1R�

���� 3DUDPHWHU���&RGH�FRQY��DQG�5':�QRW�PDWFKHG
7KH�FRPELQDWLRQ�RI�5': <HV�DQG�FRGH
FRQYHUVLRQ�RWKHU�WKDQ�1R�LV�QRW�DOORZHG�

:KHQ�WKH�FRGH�FRQYHUVLRQ�RSWLRQ�LV�($�RU�)LOHBQDPH��PDNH�VXUH�WKDW�WKH
5':�RSWLRQ�LV�VSHFLILHG�DV�1R��:KHQ�5': <HV��WKH�FRGH�FRQYHUVLRQ
RSWLRQ�PXVW�EH�VSHFLILHG�DV�1R�

���� 3DUDPHWHU���3DGGLQJ�DQG�5':�QRW�PDWFKHG
7KH�FRPELQDWLRQ�RI�5': <HV�DQG�SDGGLQJ <HV
LV�QRW�DOORZHG�

:KHQ�WKH�SDGGLQJ�RSWLRQ�LV�VSHFLILHG�DV�<HV��PDNH�VXUH�WKDW�WKH�5':
RSWLRQ�LV�VSHFLILHG�DV�1R�
:KHQ�WKH�5':�RSWLRQ�LV�VSHFLILHG�DV�<HV��PDNH�VXUH�WKDW�WKH�SDGGLQJ
RSWLRQ�LV�VSHFLILHG�DV�1R�

���� 3DUDPHWHU���'HOLPLWHU�DQG�5':�QRW�PDWFKHG
7KH�FRPELQDWLRQ�RI�5': <HV�DQG
GHOLPLWHU <HV�LV�QRW�DOORZHG�

:KHQ�WKH�GHOLPLWHU�RSWLRQ�LV�VSHFLILHG�DV�<HV��PDNH�VXUH�WKDW�WKH�5':
RSWLRQ�LV�VSHFLILHG�DV�1R�
:KHQ�WKH�5':�RSWLRQ�LV�VSHFLILHG�DV�<HV��PDNH�VXUH�WKDW�WKH�GHOLPLWHU
RSWLRQ�LV�VSHFLILHG�DV�1R�
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Appendix D EBCDIC-ASCII Code Conversion

Table D.1 lists the EBCDIC-ASCII code conversions performed by the default code
conversion table which is provided with FCU (refer to Table 3.1).

Table D.1 Default FCU EBCDIC-ASCII Conversions

+H[ (%&',& $6&,, +H[ (%&',& $6&,, +H[ (%&',& $6&,, +H[ (%&',& $6&,,

�� 18/ 18/ �� '6 �� 63 '6 �� � (14

�� 62+ 62+ �� 626 D �� �� � %(/

�� 67; 67; �� )6 E �� ��

�� (7; (7; �� F �� V ��

�� 3) �� %<3 G �� W ��

�� +7 5/) �� /) 600 �� X ��

�� /& I �� (7% ,/ �� Y ��

�� '(/ ³ �� (6& &8, �� Z ��

�� *( S �� K �� [ ��

�� 5/) �� L �� \ ��

�$ 600 �$ 6: �$ 1 �$

�% 97 97 �% &8, �% � $&. �% �

�& )) )) �& �& � '&� �& � /)

�' &5 &5 �' (14 +7 �' � �' B a

�( 62 62 �( $&. /& �( � &8, �( !

�) 6, 6, �) %(/ '(/ �) _ # �) " 68%

�� '/( '/( �� �� 	 (7% ��

�� '&� '&� �� M �� ] ��

�� '&� '&� �� 6<1 %6 �� ��

�� '&� '&� �� O �� �� @

�� 70 �� 31 P �� ��

�� H �� 56 Q �� > ��

�� %6 *( �� 8& R �� �� ^

�� ,/ J �� (27 3) �� �� $

�� &$1 &$1 �� T �� �� %

�� (0 (0 �� U �� �� µ �

�$ && N �$ A �$ � 626 �$ �

�% &8, �% &8� �% � %<3 �% �

�& ,)6 ,)6 �& '&� 70 �& 
 6: �& # 63

�' ,*6 ,*6 �' 1$. �' � �' µ (6&

�( ,56 ,56 �( �( � &8� �(  1$.

�) ,86 ,86 �) 68% && �) a  �) ³ )6
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Table D.1 Default FCU EBCDIC-ASCII Conversions (continued)

+H[ (%&',& $6&,, +H[ (%&',& $6&,, +H[ (%&',& $6&,, +H[ (%&',& $6&,,

�� & $� - &� ^ � (� ? 


�� D � $� 9 &� $ (�

�� E $� V &� % (� 6

�� F $� W &� & (� 7

�� G $� X &� ' (� 8

�� H $� Y &� ( (� 9

�� I $� Z &� ) (� :

�� J $� [ &� * (� ;

�� K $� \ µ &� + (� <

�� L $� ] � &� , (� = �

�$ ' $$ . &$ < ($ �

�% ( $% / &% = (% �

�& ) $& 0 && (& �

�' * $' > � &' (' �

�( + $( 2 &( (( �

�) , $) 3 &) () �

�� %� 4 '� ` µ )� �

�� M %� 5 '� - )� �

�� N � %� '� . � )� � 6<1

�� O � %� '� / � )� �

�� P B %� '� 0 � )� � 31

�� Q ! %� '� 1 � )� � 56

�� R " %� '� 2 _ )� � 8&

�� S %� '� 3 	 )� � (27

�� T %� ? '� 4 )� �

�� U %� '� 5 )� �

�$ A � %$ 6 '$ )$

�% %% 7 '% )%

�& %& 8 '& � )&

�' %' @ � '' � )'

�( %( : '( � )(

�) ` %) ; ') � ))
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