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1 Overview
Luminex’s Channel Gateway is a gateway product that enables Open Systems storage to be deployed as mainframe ESCON/FICON-attached 3490 tape drives.  The Channel Gateway maps the ESCON/FICON protocol to the FC, SCSI, iSCSI, or file I/O protocol.  All gateway activity is transparent to the mainframe and the storage devices are presented as true 3490 ESCON-attached tape drives.  The mainframe tape management software operates without change.  
Through the Channel Gateway, mainframe customers can deploy open system storage products, and their specific features, with no changes to the mainframe, no MIPS consumption and no proprietary interfaces.  
2 Channel Gateway Software Installation

The Channel Gateway software is installed through the use of the Installation CD. The software components are in the form of Unix packages. The installation process proceeds in the following order:

· Placement of the Installation CD into the server CD drive

· Uncompress/Un-tar the package file(s)

· Removal of previous packages – if any

· Installation of the driver package

· Installation of the application package

· Installation and configuration of the driver

· Installation and configuration of the application

· Installation and configuration of the browser interface

· Installation of the License Key

Note: The ESCON or FICON boards must be installed prior to the software installation. Also, the storage is usually configured and made accessible prior to the software installation.
Some Unix knowledge is required to perform the installation. 
2.1. Removal of Previous Packages – Upgrade Only
Prior to removing any packages, confirm that the devices are varied offline and perform the following steps:

· Stop the applications (See Stopping the Applications).

· Remove the FICON or ESCON driver.

· For FICON:

rem_drv vgw
· For ESCON:

rem_drv egw 

The previous package must be removed prior to installation. The command for removing a package is:


pkgrm <package name>

where <package name> is egw64 for ESCON, vgw64 for FICON, or for the application on sparc systems <package name> is dwexpr-4X. On x86 systems, <package name> is dwexpr-4X86. 

The package file can be copied to the Channel Gateway server from the CD, email attachment, ftp site, etc. Choose one of the options below for the method of installation.
2.2. Installation Package Source 
The installation can occur directly from the CD/DVD. Change directories to the CD/DVD and begin the installation in the next section Package Installation. If the server does not have a CD/DVD reader, use the method Installation from Package Files.  
2.2.1. Installation from Package Files

A CD or memory stick may also contain several package files. These files may be tar’d and compressed. The main package files are:

vgw64(xxxxxx)


egw(xxxxxx)


dwexpr-4X(xxxxxx) 
Where (xxxxx) is a platform (X86 or sparc) and version.  These files can be copied to the Channel Gateway server to the /tmp directory. 
2.2.2. Uncompress

If the package file has a .Z extension, it is compressed. Uncompress the file:


uncompress <package name>
2.2.3. gunzip

If the package has a .gz extention, it has been compressed with gunzip. To uncompress the file:


gunzip <package name>

2.2.4. Un-Tar

If the package file has a .tar or _tar extension, it is a tar file. It must be un-tar’d:


tar xvf <package name>

2.3. Package Installation
If the installation is from the CD/DVD, change directories to the cdrom. If from a file, change directories to the location of the package files, the above instructions put these files into the /tmp directory. Make sure that the file(s) are uncompressed and un-tar’d. 

From the command line, enter the following:

pkgadd –d .  (note the “.” At the end). 

A list of packages will be displayed. Both the driver and application packages can be installed in one step. For ESCON select the number associated with egw64, for FICON select the number associated with vgw64. 

When the package add starts, answer “y” to all prompts. 

2.4. Driver Installation – Upgrade

For an upgrade to the FICON or ESCON driver. Perform the following steps.

· Install the new FICON/ESCON driver.

cd /opt/DWgw

./vgwupdate

· Restart the driver and applications.


cd /opt/DWexpress

· For FICON:



recycle.vgw

· For ESCON:



recycle.egw

The system is now ready for use.

2.5. Driver Installation and Configuration – New Install
Once the driver package has been installed, the driver software needs to be configured. The installation of the driver will require choosing names for each channel interface. These names are arbitrary but generally the names are chosen to describe the interface. For example, “escon1”, “escon2”, “ficon1”, “ficon2”, etc. 

2.5.1. Driver Installation Procedure

Perform the following steps:

1. Go to the /opt/DW directory:
cd /opt/DWgw

2. Execute the install program:

./install.vgw or install.egw

3. Select the board type. For FICON, select option 5. For ESCON select option 3.

4. To the question “Has the VB4500 hardware been installed? [y or n]”

Answer “y”

5. To the question “Enter name you want associated with the board at slot (x) :”

Enter the arbitrary name (ficon1 or ficon2).
6. To the question “Is the above information correct? [y or ]”

Answer “y”

7. To the question “Should the board <name> be started at boot time? [y or ]”

Answer “y”.

8. Repeat steps 5-7 for each board in the system.

The driver is now installed and configured. Remember the board names for the application installation.

2.6. FICON Licensing

Each FICON board requires a license to be operational. Initially a temporary LICENSE may be issued. This license generally lasts 30-60 days after which a permanent LICENSE will be required. 
2.7. License Manager Installation 

To install the License Manager software: 

1. Go to the /opt/DWgw directory.

cd /opt/DWgw

2. Execute the install program:

./license_vgw.sh

2.7.1. Determining the FICON Board KEY Value

The LICENSE is acquired from Luminex and is generated from a unique KEY value that each FICON board has. This unique value is labeled the “IEEE Address” on the FICON (Emulex) shipping box. This value can also be obtained by the following:

1. Go to the /opt/DWgw directory.

cd /opt/DWgw/bin

2. Execute the following:

./vgw_lshow

The output will be similar to the following:

PRODUCT             KEY      LICENSE                                      CT USE EXP DESC

------------------------------------------------------------------------------------------

Luminex$Ficon$Port  c95238bb EF-C399-E733-7F7E-8BCE-F284-5D35-4891-3221-06 0 0 n/a Ficon Port 
The above example is for a 1 FICON board system. If multiple FICON boards exist, there will be multiple entries. The value under “KEY” is the unique value needed to generate a license. In the example above, a license has already been installed. If no license has been installed, in place of the license will be the work “none”. In this case, provide the KEY value to Luminex so a LICENSE value can be issued.  
A temporary LICENSE can be identified by the word “EVAL” in the KEY field. The expiration date for this temporary, or evaluation, license is under the EXP column.                  

2.8. Inserting License

The LICENSE value can be inserted in two ways, by use of the explicit key value, or from the use of a provided file. 

2.8.1. License by File Method

This method requires that the file, provided by Luminex in response to a License Request, be copied to the Channel Gateway server. For example, if the file, licenseABC, is provided, the following will cause insertion of the LICENSE’s.

1. Copy or transfer the file licenseABC to the following location:

/opt/DWgw/bin

2. Go to the /opt/DWgw/bin directory.
cd /opt/DWgw/bin

3. Execute the following:

./vgw_ladd file licenseABC

Note that the file name may be different. Use the vgw_lshow command to ensure that the license has been properly inserted.

2.8.2. License by Explicit Key Method

This method requires the LICENSE string to be inserted manually. This LICENSE string is provided by Luminex in response to a License Request. To insert a LICENSE, perform the following:

1. Go to the /opt/DWgw/bin directory

cd /opt/DWgw/bin

2. Execute the following:

./vgw_ladd ficon <LICENSE value> 

For example, to add the license shown in the example above, perform the following:


./vgw_ladd ficon EF-C399-E733-7F7E-8BCE-F284-5D35-4891-3221-06

Use the vgw_lshow command to ensure that the license has been properly inserted.
2.9. Application Installation and Configuration 
The application installation will require information regarding the IOGEN and topology of the system. The information needed is:

· The number of Control Units per interface
· The IOGEN’s CUADD values for each Control Unit.
Below are the default values for various FICON configurations. The installer must know which configuration is to be used. The values of CUADD may vary depending on the customer configuration. 

Single Board – One Control Unit

	Board Name
	Device Address
	CUADD

	ficon1
	1000
	0


Single Board – Two Control Units

	Board Name
	Device Address
	CUADD

	ficon1
	1000
	0

	ficon1
	2000
	1


Single Board – Four Control Units

	Board Name
	Device Address
	CUADD

	ficon1
	1000
	0

	ficon1
	2000
	1

	ficon1
	3000
	2

	ficon1
	4000
	3


Two Boards – Two Control Units each

	Board Name
	Device Address
	CUADD

	ficon1
	1000
	0

	ficon1
	2000
	1

	ficon2
	3000
	0

	ficon2
	4000
	1


2.9.1. Installation Procedure

1. Go to the /opt/DWexpress directory:

cd /opt/DWexpress

2. Execute the installation program:
./VTS.inst

3. Select the board type. For FICON, select option 5. For ESCON select option 3.

4. To the message “Enter the Card Name [unknown] :” Enter the card name to be associated with these devices. The board name must have been defined in the Driver Installation and Configuration section. 

5. To the message “Enter the Device Address [unknown]:”, enter the first number to be configured. In our example, the first value will be “1000”.

6. To the message “Enter the CUADD[0]:”, enter the required value. 
7. To the message “Enter a path/filename for the Scratch pool”.

By default this is /opt/Dwexpress/scratch.pool. Enter the full path to the file here if known. 
8. To the message “Enter the maximum volume tape size in megabytes:”


Enter the number here if known, otherwise use 40000.

9. The to question “Is the above information correct?” 

Confirm the information and select “y”.

10. To the message “Enter number of devices to setup [16]:”

Enter the number in this range, typically the value is 16.

11. To the question “Do you want to start dwexpr up on boot:”

Select “y”.

Repeat the process for the remaining devices.

2.10. Luminex Browser Interface

This optional software package provides a remote display for monitoring and executing functions on the Channel Gateway server. The installation procedure for this product is in another document.

2.11. Scratch Service

To prevent the simultaneous access of the scratch list, a program will manage the allocation of scratch tapes. This program works between devices on the same server, and between different servers that share the same scratch pool. The program, scrserv, runs on all Channel Gateways but only one Channel Gateway, the master, will be active in the scratch tape allocation. All processes and servers will access the file, scrserv.access to determine the current master. This file must exist in the same directory as the scratch pool file. For example, if the scratch pool file is in /var/spool/luminex/spool1/pool/scratch.pool, the scrserv.access file must reside in /var/spool/luminex/spool1/pool/scrserv.access. The contents of the file indicate the IP address of the master and the port number. By default, the port number is 5401. 

2.11.1. Scrserv.access file
Below is an example of the contents of the scrserv.access file:

10.0.3.21:5401

If a failover master is to be used, there may be additional IP addresses:

10.0.3.21:5401

10.0.3.23:5401

In the above case, if the first master is not accessible, the requestor will use the 2nd IP address to acquire a scratch.

2.11.2. scrserv configuration

By default, the scrserv program uses network port 5401. This can be modified by the use of the configuration file, scrserv.cfg. This file must exist in the /opt/DWexpress directory on the master server. It is recommended that this file be put on all potential masters.
The contents of the scrserv.cfg file is as follows:

DEBUG = 1 <default is 0>

LOGFILE = <path to log, default is /opt/DWexpress/scrserv.log>

NETPORT = <port number, default is 5401>

If the configuration file does not exist, or an individual entry is not present, the defaults will take precedence.

2.11.3. Starting scrserv
The program will be started automatically upon system boot. If the program requires stopping or starting, the following commands are provided:
/etc/init.d/scrserv stop

/etc/init.d/scrserv start

3 Configuring Storage

The Channel Gateway software requires that all storage be accessed through a mount point or symbolic link. By default, all mount points or symbolic links are in:


/var/spool/luminex

The name(s) in /var/spool/luminex are arbitrary but the name must be a mount point or symbolic link. Any other names in this directory will cause problems. 

The mount points should be in the Unix file /etc/vfstab and configured so they will become mounted upon server boot. 

3.1. Clustered Channel Gateway Servers

In some configurations there will be multiple Channel Gateway servers attached to a common storage. This configuration provides a redundant data path from the mainframe to the storage in the event of a catastrophic failure of one of the Channel Gateway servers.

The storage and selected filesystem (such as NFS, QFS, or VFS), must be constructed for multiple server access. The configuration of such storage is outside the scope of this document.
4 Creating Scratch Tapes

The list of scratch tapes reside in one or more files. The name and location of the scratch list files reside in the application configuration files. The scratch list can contain any number of volsers. Typically users create around 10,000 or less. More volsers can be added later if needed. 

These lists can be manually created or by the use of the program mkscratch. The format of the text file is a single volser on each line. For example:

VOL000


VOL001


VOL002


.


.


.


VOL999

4.1. Running mkscratch

This program will create a text file with the volsers. The program resides in:


/opt/DWgw/bin/mkscrtch 


or


/opt/DWexpress/mkscratch

The program requires the full path for the scratch file to be provided. For example:


mkscratch /opt/DWexpress/scratch.pool

Below is the sequence to create a scratch list file that creates the volsers AB0000 – AB9999:

1. Execute mkscratch

mkscratch <filename>
2. To the message “Enter Base VolSer Name”, enter the first character(s) of the volser. 

Enter: “AB”

3. To the message “Enter Starting Number for VolSer”, enter the following:

0000


Note that the total number of characters entered is 6. This is a requirement. 

4. To the message “Enter Number of Tapes to create:”

Enter: 10000

The file will then be created. This can be repeated for any number of different scratch tape files. 
5 Starting the Channel Gateway
The Channel Gateways are generally configured to start all drivers and programs up the server power on or reboot. 
5.1. Startup on Boot

The typical installation configures the Channel Gateway server to start up the drivers and applications upon boot up. After the boot, all devices can be varied online at the mainframe. The startup scripts are:

/etc/rc2.d/S80DW4500 for ESCON driver


/etc/rc2.d/S80VB4500 for FICON driver


/etc/rc3.d/S85dwexpr for applications

5.2. Manual Startup

The driver and applications can be started manually. Stopping either the driver or applications require that the devices be varied offline. 

Below are the scripts that both stop and start the programs.

5.2.1. Stopping the Applications

In the /opt/DWexpress directory are one or more stop scripts. The scripts stop a range of applications. These scripts, called stopall.xx, where xx is a unique number based on the Channel Gateway identifiers. If our example of devices starting at 7000 and 7100, the stopall scripts are:


/opt/DWexpress/stopall.70


/opt/DWexpress/stopall.71

5.2.2. Stopping the Driver

Prior to stopping the driver, all applications must be stopped using the stopall scripts. This script stops the driver for all boards. To stop the driver:


/opt/DWgw/bin/vgwreset for FICON

/opt/DWgw/bin/egwreset for ESCON

5.2.3. Starting the Driver

Each board has its own startup. To start the driver:


/etc/opt/DWgw/bin/startvgw <boardname> for FICON

/etc/opt/DWgw/bin/startgw <boardname> for ESCON

5.2.4. Stopping the Applications

In the /opt/DWexpress directory are one or more stop scripts. . The scripts start a range of applications. These scripts, called stopall.xx, where xx is a unique number based on the Channel Gateway identifiers. If our example of devices starting at 7000 and 7100, the stopall scripts are:


/opt/DWexpress/stopall.70


/opt/DWexpress/stopall.71

5.2.5. Starting the Applications

In the /opt/DWexpress directory are one or more startup scripts. . The scripts start a range of applications. These scripts, called startall.xx, where xx is a unique number based on the Channel Gateway identifiers. If our example of devices starting at 7000 and 7100, the startall scripts are:


/opt/DWexpress/startall.70


/opt/DWexpress/startall.71

6 Configuration Changes

The Channel Gateway configuration resides on configuration files. These files can be edited for custom configurations. Each interface board has a configuration file as well as each device address program. 

6.1. Interface Board Configuration File

The board configuration file resides in /etc/opt/DWgw/bin directory. The configuration file is based on the board name, with the extension .def. Below is an example of the file. All lines starting with / are comments and have been removed from the example.  

slot 2

instance 1

host FICON1
logicalpath 00 chaddr ff chimg 01 cuaddr 00

logicalpath 01 chaddr ff chimg 02 cuaddr 00

logicalpath 02 chaddr ff chimg 03 cuaddr 00

B300 – B30f


3490

logicalpath 13 chaddr ff chimg 01 cuaddr 01
logicalpath 14 chaddr ff chimg 02 cuaddr 01
logicalpath 15 chaddr ff chimg 03 cuaddr 01
B400 – B40f


3490

The lines of importance are those starting with “logicalpath” and the device numbers. In this example, we have two control unit images associated with this interface board. One control unit image is the B3 range, the other is the B400 range. The logicalpath statements precede the device range statement. 
The fields in “logicalpath” are important for the connectivity to the mainframe. These fields are described below. 

6.1.1. logicalpath Statement

This statement defines the path that is connected to the device addresses. Multiple paths can access the devices, therefore multiple logicalpath statements are required. There is a different logicalpath statement for each attached LPAR. The definitions of each field are shown below. 

logicalpath eb chaddr cc chimg dd cuaddr 0e 

Where:
cuaddr – is the CUADD field in the IOGEN. The values of 00 – 0F are valid. 

chimg – is the LPAR number in the IOGEN for this logicalpath

chaddr – is the mainframe port number. The value of FF indicates no director.

logicalpath – This is a unique number in this definition file. The higher nibble is the same as the lower nibble of the cuaddr field. The lower nibble is a number starting from 0 and generally increments for each logicalpath statement.

6.1.2. Device Statement

This corresponds to the unique identifier for the applications that will use this definition file. The device type emulated is only on this line.

6.1.3. Implementing Driver Changes

Once the configuration changes have been implemented they do not take effect until the driver is stopped and started. See Stopping the Driver and Starting the Driver sections. 

6.2. Device Address Program Configuration Changes

Each DAP has its own configuration file which resides in the DAP’s working directory.  The configuration file name is dwexpress.config. This file contains many configuration options and should only be changed with expert knowledge. Refer to another document for the possible options in this file. 

There are some values that are regularly changes. These will be described.

6.2.1. Logging Level Changes

Each configuration file has the following lines that routinely are modified to diagnose some problem.

MSG_CHANNEL
0

MSG_DEBUG1
0

MSG_DEBUG2
0

MSG_DEBUG3
0 

The value of 0 indicates that these type of log messages are disabled. A 1 in this value turns on the logging of this level.

6.2.2. DAP Configuration Changes

Changes to the DAP configuration may occur with the use of a text editor. If many DAP configuration are to be changed, a program exists that makes the changes to the configuration easier. The syntax of this program is:

/opt/DWexpress/reconfig –d <device range> -r –m <configuration option>

Where: 

<device range> - is the DAP unique identifier. This can be a range or a list. No spaces shall be in this list. For example:


<device range> = 7000,7001,7002


<device range> = 7000-7002


<device range> = 7000-7002,8000-800f

<configuration option> - is the line of text in the DAP configuration file that will be replaced. This string must be quoted. For example:


-m “MSG_DEBUG1  1”

-r – Indicates that the DAP program is to be reconfigured. This is usually set when the last configuration option has been entered.

Examples:


/opt/DWexpress/reconfig –d 7000-700f –r –m “MSG_DEBUG1  1”


/opt/DWexpress/reconfig –d 7000,8000 –m “MSG_DEBUG2  1”

7 Upgrading Channel Gateway Software

In the event that driver or application software needs upgrading, all devices should be varied offline and the application and driver stopped. 

Software upgrades are generally provided as a Unix package. Prior to installing the new package the old package must be removed. The new package can reside either on CD or simply be placed in any directory on the Channel Gateway server.

7.1. Upgrading the Driver/Application

The upgrading of either the driver or application requires a sequence of steps performed in the following order:

· Bring all devices offline

· Copy the software packages to the Channel Gateway Server

· Stop the applications
· Remove the software package
· Add the new software package
· Add the driver (if the driver is being upgraded)

· Starting the applications
7.1.1. Copying Software Packages to the Channel Gateway Server

The software package file must be copied to a directory on the Channel Gateway server. Typically the file(s) are copied to the /tmp directory. Once copied to the server, they may need to be uncompressed and un-tar’d. 

7.1.1.1. Uncompressing a File

Any file that ends with “.Z” is compressed. To uncompress the file, do the following:


uncompress <filename>

The result will be a file with the same name without the “.Z” suffix.

7.1.1.2. Un-Tarring the File

A file that ends with “.tar” or “_tar” is most like a tar file. This is similar to a .zip file in which many files are contained in the single tar file. To break out the individual files, execute the following:


tar xvfo <filename>

When this operation is performed on a package, a new directory will be created that contains the package data. 
7.1.2. Removing the old packages

Prior to installing the new package, the old package must be removed. If the driver is being upgraded, the driver package can be removed by executing the following:


pkgrm vgw64 (for FICON driver)


pkgrm egw64 (for ESCON driver)

If the application is being upgraded, remove the package by doing the following (do not remove the application if only the driver is being upgraded.

pkgrm dwexpr-4X (for the application)

7.1.3. Installing the new Packages

Install the new package(s) by executing the following:

1. Change directories to the location of the package (either the CD or other directory)

2. Enter the following:

pkgadd –d . 

3. A list of the packages will be displayed. Install the desired package(s). If the driver is being installed, select the number next to “vgw64” or “egw64”. If the application is being installed, select the number next to “dwexpr-4X”. After making the selection, answer “y” to all questions.
7.1.4. Adding the Driver to the System
If a new driver package was installed, the driver must be re-added to the Operating System. Execute the following: 

/etc/opt/DWgw/bin/addvgw (for FICON)


/etc/opt/DWgw/bin/addegw (for ESCON)
7.1.5. Restarting the System
After the package(s) have been upgraded and installed. Execute Starting the Driver and Starting the Applications. 
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Mike Goodsell (888.586.4639, x-219)
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