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This module discusses the Cleo 3270 Connectivity Pack for Tarantella.
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Functionality provided by third-party


ith the addition of the Cleo 3270 Connectivity Pack, Tarantella can be used to access mainframes that support TN3270-style connections.  Tarantella uses a TN3270E terminal emulation program to make 3270 host sessions accessible to Tarantella users.  


Mainframe connectivity


The importance of mainframe connectivity


Many people need access to enterprise data, and perhaps as much as 70% of today’s enterprise data is on IBM mainframes; it is estimated that 80% of the data stored on mainframes will not migrate.  Mainframe data can be structured using 3270 applications.


The importance of TN3270E


There are several types of network in the world, but one of the most popular types is TCP/IP.  In the context of networking, TCP/IP’s prevalence is reinforced by the Internet.  As many mainframe applications assume a 3270 device is on the other end, the choice of a 3270 seems a sensible one.  Tarantella expands the concept of 3270 emulation by delivering access to 3270 applications across the Web.


IBM mainframe connectivity overview
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Figure 1.0


Figure 1.0 illustrates how display stations (or terminals) may be connected to an IBM mainframe.  Typically, a display station will be connected to a cluster controller.  Cluster controllers are usually connected to the mainframe or to a front-end processor (FEP). A FEP is normally linked directly to the mainframe.


The TN3270E
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The Cleo 3270 Connectivity Pack allows access to most of the standard features of an IBM 3270 Information Display System (IDS) terminal, such as extended attribute byte support for color and extended highlighting.  The availability of some of the 3270 IDS features depends on the UNIX system and terminal being used.  The 3270 emulation also provides file transfer, local copy, and keystroke record/replay capabilities.  High-Level Language Application Interface (HLLAPI) programs can be developed to add flexibility to the 3270 environment.


The TN3270E can connect directly to either a host computer that supports TN3270 access over TCP/IP or to a communications product that provides the TN server function.
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Figure 1.1: connecting directly to an IBM host
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Figure 1.2: connecting to an IBM host through a TN server


The TN3270E supports all the standard TN3270 features as well as the following additional features:


LU type 1 and LU type 3 printing;
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access to specific display and printer LUs;


access to printer LUs associated with display LUs;


access to the SSCP-LU session;


support for the ATTN and SYSREQ keys;


negotiation of which enhancements to use on each connection.


The TN3270E features are only supported if both the host and any intermediate communications product also support TN3270E.  The TN3270E configuration file must also specify that TN3270E is supported for the host session in question.


Installing the Cleo 3270 Connectivity Pack
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Compact Disc contents


In the “3270” directory of the Tarantella CD, there should be distributions for several different UNIX platforms, and the distribution for each UNIX platform should take the form of an shx archive.  The shx archive may wrap one or more UNIX SVR4 packages.


Pre-installation checks


The Tarantella software should be installed on each UNIX host on which the Cleo 3270 Connectivity Pack is to be installed.  


If a group of Tarantella servers has been configured to form an array, it is recommended that the 3270 Connectivity Pack is installed on each server in the array.  It is important to remember to detach each server from the array while the 3270 Connectivity Pack is being added.


Installing the 3270 Connectivity Pack


It should be possible to install the 3270 Connectivity Pack by following the steps discussed in this section.


Log into the UNIX system on which the 3270 Connectivity Pack is to be installed as the user root.


Mount the Tarantella CD and change to the directory containing it.


Change directory to the “3270” sub-directory.
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Type “sh” followed by the name of the appropriate shx archive (e.g. “sh i3un0700.shx”). The file “Readme.en” should contain a list of the supported platforms and the archive name for each platform.


Exercise one: installing the Cleo 3270 Connectivity Pack


If your lecturer has a copy of the Tarantella CD or a suitable archive and if the course includes workshop sections for the 3270 Connectivity Pack, install a copy of the 3270 Connectivity Pack on the Tarantella server you are using.


Kernel tuning for the Cleo 3270 Connectivity Pack
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The Cleo 3270 Connectivity Pack, containing the TN3270E, may use system resources which are not available in sufficient quantities on some systems.  In order to make more system resources available, the operating system kernel may need to be tuned.  This section of the training examines some of the resources required by the TN3270E; the required system-wide quantity of these resources may vary greatly depending on the applications being run on the system.


Kernel parameters requiring attention


Many of the supported operating systems only require a subset of the documented parameters to be tuned.  The following table should indicate which parameters are of interest for each of the supported operating systems.








Operating System�
Kernel Parameters�
�
AIX�
No tuning should be required.�
�
HPUX�
SHMMNI, SEMMNI, SEMMNS, SEMMNU�
�
OpenServer 5�
SHMMNI, SEMMNI, SEMMNS, SEMMNU, SEMMAP�
�
Solaris �
SHMMNI, SEMMNI, SEMMNS, SEMMNU, SEMMAP�
�
UnixWare 2�
SHMMNI, SEMMNI�
�
UnixWare 7�
SHMMNI, SEMMNI�
�
Figure 1.3


Formulae for calculating the kernel parameter values


Formulae can be used to calculate useful settings for each of the appropriate kernel  parameters. 


Terminology used in the formulae


“TN3270 invocations” is the maximum number of TN3270E programs that will be running concurrently on the system.


“HLLAPI sessions” is the total number of TN3270E sessions, for all of the TN3270E programs running, that have a HLLAPI session ID assigned.  HLLAPI session Ids are assigned through the style file or with the “-h” option.


The “-h” option allows a hexadecimal HLLAPI session ID to be specified for a TN3270E session.


The “-b” option starts the TN3270E program as a background process.


The “-e” option disables the TN3270E’s menu interface.


The formulae


If the TN3270E is run without the -b or -e command line options, the following formulae should be used:


SHMMNI = 1 + (TN3270E invocations) + (HLLAPI sessions);


SEMMNI = (2 x TN3270E invocations) + (HLLAPI sessions);


SEMMNS = (2 x TN3270E invocations) + (2 x HLLAPI sessions);


SEMMAP = half the value of SEMMNS;


SEMMNU = (2 x TN3270E invocations) + (HLLAPI sessions).


If the TN3270E is run with the -b or -e command line option, the following formulae should be used:


SHMMNI = same as above;


SEMMNI = HLLAPI sessions;


SEMMNS = 2 x HLLAPI sessions;


SEMMAP = half the value of SEMMNS;


SEMMNU = HLLAPI sessions.


Additional kernel tuning for HLLAPI applications


The parameter “SHMSEG” should be set on all operating systems except AIX when a single HLLAPI application must access multiple TN3270E sessions.


SHMSEG = 1 + the maximum number of HLLAPI sessions to be accessed by a single HLLAPI application process.


Shared memory sizes


In many cases the shared memory sizes configured by default should be sufficient.  For systems that require the shared memory size to be changed, the following formulae should be used to calculate the approximate shared memory size required by the TN3270E.


If the TN3270E is run without the “-b” command line option, the following formulae should be used:


 (90K * TN3270E invocations) + (14K * HLLAPI sessions).


If the TN3270E is run with the “-b” command line option, the following formulae should be used:


(19K * TN3270E invocations) + (14K * HLLAPI sessions).


Process and socket requirements


The TN3270E uses two processes per invocation when run without the “-b” or “-e” options.  Only one process is used with either the “-b” or “-e” command line option specified.  This applies to both the Motif and character TN3270E versions.
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The TN3270E uses one TCP socket per host session.


Exercise two: kernel tuning for the Cleo TN3270 Connectivity Pack


If you have installed the Cleo TN3270 Connectivity Pack and if the course includes workshop sections for the 3270 Connectivity Pack, tune the kernel on the system you are using to the described specification.  


Configuring the TN3270 application objects
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There are two types of TN3270 application object in Tarantella:


the 3270 X application object which is an X-based version of the TN3270E emulation and features a Motif GUI;


the 3270 character application object which is a character-based version of the TN3270E emulation.


The 3270 X application object


When the Cleo 3270 Connectivity Pack has been installed, the Tarantella Control Center can be used to configure a 3270 application object.  The 3270 X application object differs from the standard X application object in that the application to be run is already known.


If a 3270 X application object is created with only its mandatory attributes completed, the “Window Manager” attribute set, the “Environment” attribute set (if Solaris is being used), and its remaining attributes defaulted, when the object’s link on the Webtop is clicked on it should display the TN3270E emulator complete with default sessions.  The facilities provided with the TN3270E emulator can then be used to configure and display host sessions (see the online documentation for details). 


The 3270 X application object also provides attributes that allow a 3270 host session to be pre-configured.  The online documentation should be consulted for a description of the object’s attributes.


The 3270 character application object


In addition to the object for the X-based 3270, there is also an object for the character-based version.


The 3270 character application object differs from the standard character-based application object, such as the SCO console object, in that the application to be run is already known.


If a 3270 character application object is created with only its mandatory attributes completed and its remaining attributes defaulted, when the object’s link on the Webtop is clicked on it should display the TN3270E emulator complete with default sessions.  The facilities provided with the TN3270E emulator can then be used to configure and display host sessions (see the online documentation for details). 


The 3270 character application object also provides attributes that allow a 3270 host session to be pre-configured.  The online documentation should be consulted for a description of the object’s attributes.


If the HP-UX operating system is being used and the version of the operating system is earlier than 10.10, the character-based version of the TN3270E will not support color; if color is required then the 3270 X application object should be used.


If the AIX operating system is being used, the “terminfo” file should be modified to include the “ansi” terminal type (see documentation).


Obtaining multiple connections in an emulator session
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The TN3270E emulator allows up to 10 host connections per emulator session.  This is controlled by the TN3270E’s “com.txt” configuration file.  To conserve system resources, the “com.txt” file supplied with the Cleo 3270 Connectivity Pack for Tarantella only allows one connection per session. The other nine connections are commented out (;host=ttahost).   If multiple connections per emulator session are needed, the number of connections required should be un-commented.  The configuration file (located in “/usr/lib/tn3270e”) can be edited using a text editor. 


Exercise three: configuring the TN3270 application objects


If you have completed exercises one and two, log into Tarantella as an administrator, run the Control Center, create a 3270 X application and  a 3270 character application, and deploy these applications onto a Webtop.


Advanced TN3270E configuration


The TN3270E’s configuration file


In addition to configuring the TN3270E using Tarantella, more extensive configuration may be achieved by altering the TN3270E’s configuration file “com.txt”.  A single configuration file is used to hold details such as the host computers to be accessed, the TN3270E emulation functions available to individual TN3270E users, and the files used to record TN3270E diagnostic information.  The configuration file is a text file that can be edited using a text editor (e.g. vi).  When the desired changes to the configuration have been made, the text-based configuration file should be converted to a binary version of the configuration file using the “tncfgtcp” program.  The binary version of the configuration is used by the TN3270E components.  Further information on the configuration file should be found in the “Cleo TN3270E Administrator’s Guide” section  of the online documentation.


Style files


The appearance and behavior of the 3270 emulation can be controlled using a style file.  The style file can contain parameters that determine the sessions characteristics, display colors, host language, key definitions, audible signals, and file transfer parameters.  The style file should also contain the keystroke sequences that have been recorded.  The name of the open style file is displayed on the main screen of the 3270 emulation program.  If the style file to be changed is not the open one, the required style file should be opened using the “File” menu.  The style can be customized using one or more of the options on the “Customize” menu.   The style file to be used with a particular TN3270E session can be specified in the Tarantella TN3270 application object.  Further information on style files should be found in the “Cleo TN3270E User’s Guide” section of the online documentation.


International language support


The 3270 emulation provides the facility to communicate with hosts using international language variants of EBCDIC.  This feature allows the sending and receiving of all the characters associated with a selected host language, including those specific to that language (see the online documentation for further details).


Character conversion


A user definable character translation table can be specified for use with a 3270 session.  This table can be used as an alternative to the standard language translations provided.  The translation table file is an ASCII file that is 32 lines long.  Each of the lines consists of 32 hexadecimal digits, representing 16 characters.  The first 16 lines (256 characters) specify the EBCDIC characters to which ASCII characters are converted; the remaining 16 lines specify the ASCII characters to which EBCDIC characters are converted.  The hexadecimal digits A-F can be either upper or lower case.  The “Cleo TN3270E User’s Guide” section of the online documentation should contain an example character translation table.


Printer emulation


The 3270 emulation software lets your UNIX computer’s printer emulate an IBM 3287 host printer.  It provides the following print options:


LU type 1 printing using a printer session;
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LU type 3 printing using a printer session;


user-initiated local copy (printing the current contents of the 3270 display at the request of the user);


host-initiated local copy (printing the current contents of the 3270 display at the request of the host application);


direct print output to a local UNIX file instead of to a printer.








Exercise four: advanced TN3270E configuration
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If you have completed exercises one, two, and three:


(For this exercise, please remember to use the online documentation.)


try adding more host computers to the TN3270E configuration;


try customizing the appearance and behavior of the 3270 emulation using a style file;


practice changing between international languages and then devise your own character translation table;


configure a printer and then try printing the emulator’s screen.


�
Notes


If a 3270 X application object is being used and the fonts appear to be a little odd then the font path may need to be modified.  It should be possible to address this problem as follows:


log into Tarantella as an administrator;


start the Control Center;


select “Server” in the hierarchy view list;


select attributes for the X Protocol Engine;


move the “/usr/tarantella/fonts/cleo” entry to the top;


apply the changes;


restart the Tarantella server.


If the dimensions of the TN3270E emulator view appear to be incorrect, the applet height and width may need to be set in the 3270 X application object’s attributes (try height 800 and width 1024).


Cleo 3270 Connectivity Pack
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