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Tarantella load balancing


This module discusses some of the load balancing techniques that can be used with Tarantella.
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Functionality provided by third-party


s the load on a Tarantella installation increases, the need to expand the capacity of the installation gathers momentum.  Tarantella offers two techniques, which can be used in parallel, to spread the load across multiple servers.  The Tarantella architecture allows the capacity of an installation to be increased by plugging in more Tarantella and application servers.  The technique of spreading the Tarantella load across multiple servers is referred to as load balancing.  Load balancing is the key feature that makes Tarantella scaleable.


Load balancing


B


Load balancing allows users to be distributed across multiple servers.  As the load is divided between several servers, rather than being applied to a single server, the capacity (scalability), performance, and robustness of the system increase.  


Improved performance


When Tarantella servers are grouped together to balance the applied load, the overall performance should increase significantly, as there are more servers to deal with the users.


Improved robustness


If a group of Tarantella servers are arrayed together then an element of redundancy if provided.  If a particular Tarantella server is unavailable then users can be redirected to other servers in the array.


Improved scalability


If several Tarantella servers are configured to form an array, there are more servers available to deal with users’ Tarantella requests.  If more servers are available then the system should have more capacity, thus the Tarantella installation can be scaled to address demand.


Tarantella arrays


When to use an array of Tarantella servers
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If many users are connecting to the same Tarantella server or if more robustness is required, it may be time to think about adding more Tarantella servers and configuring them to form an array.  


If only one Tarantella server is being used, but users rely on it heavily, it may be appropriate to invest in another Tarantella server to use as a hot-swap spare.  The hot-swap server could then be placed in an array with the main Tarantella server and used as a fallback in case of an emergency.


If a Tarantella server is particularly heavily loaded then it should be possible to spread the load by adding another Tarantella server and configuring the servers to form an array.  The load of a Tarantella server should be measured using standard UNIX system monitoring techniques (e.g. sar).  It should be remembered that using an array of Tarantella servers will only distribute the Tarantella load; before another Tarantella server is invested in, the administrator should be fairly confident that the load to be distributed is Tarantella-related.  The operating system on which the Tarantella server is running should be tuned to get the best performance out of it before additional Tarantella servers are added.


Tarantella array basics
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An array usually consists of one primary Tarantella server and a number of secondary Tarantella servers.  The organizational model contained in the primary server is replicated to all secondary servers in the array.  This replication is performed so that users can use the same Webtop and applications no matter which Tarantella server in the array they are logged into.  It should be noted that when secondary servers are added to an array, their organizational model is replaced by the organizational model of the primary Tarantella server.  The primary Tarantella server is responsible for maintaining the definitive copy of the organizational model and distributing it (and changes made to it) to the secondary servers in the array.


An array should be created by nominating a server to be the primary Tarantella server and a selection of servers to be secondary Tarantella servers.  The organization should be modeled using the primary Tarantella server.


The Control Center can be run on any Tarantella server in an array, but the organizational model can only be configured using the primary server.


If any Tarantella Connectivity Packs are being used, the array should be configured to work with them correctly (see the documentation).  In general, it is recommended that if a Connectivity Pack is installed on one of the Tarantella servers in an array then it should also be installed on the others.


When using arrays, it is important that users have accounts on all the Tarantella servers that they might be redirected to.  If a user is redirected to a Tarantella server where he or she does not have an account, the user will not be able to log into Tarantella properly.  NIS can be used to allow Tarantella servers to share the same user information.


Creating a Tarantella array
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A Tarantella array can be created using the “tarantella array” command.  This command should be executed using a UNIX shell.  The procedure for creating an array is as follows:


log into the Tarantella server as the user root;


change the current working directory to the Tarantella binaries directory (usually “/opt/tarantella/bin”);


run the command “./tarantella array join --primary <name of primary server> --secondary < name of secondary server) …” — there should be one primary server and one or more secondary servers specified (see the online documentation for further details).


When a connection is made to Tarantella, the login screen should inform the connecting user that the Tarantella server is part of an array.
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Exercise one: creating a Tarantella array


If you have installed Tarantella and if the course includes workshop sections for load balancing, create a Tarantella array.  You may need to cooperate with another team so that you have a sufficient number of servers to construct the array (two or more servers are required).
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Exercise two: using the Control Center with an array


If you have completed exercise one and if the course includes workshop sections for load balancing, try experimenting with the Control Center on each of the servers in the array.  Determine which functionality is available from the Control Center on a primary Tarantella server and which functionality is available from the Control Center on a secondary Tarantella server.





Performing a query on an array
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A Tarantella array can be queried by using the “tarantella array query” command.  An array can be queried in a particular way by specifying an additional argument describing the type of query to be performed (e.g. “--server”, “--person”, etc.).   A more specific query can often be made by qualifying the request more precisely; this is often achieved by supplying additional details after the query type (e.g. “tarantella array query --person …/_ens/Org/Anorgunit/Auser” ). 
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Obtaining information on the status of the Tarantella server


The status of Tarantella can be obtained using the “tarantella status” command.  This command displays specific information about the Tarantella server on which the command has been executed.
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Exercise three: examining an array and the status of Tarantella


If you have completed exercise two and if the course includes workshop sections for load balancing, query the Tarantella array using as many of the different query types as you can.  Obtain information on the status of Tarantella by using the “tarantella status” command.


Editing a Tarantella array
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A Tarantella array can be edited using the “tarantella array edit” command.  The array editing command provides online help, which should be available by supplying the “--help” argument (see the online documentation for further details).  An array can be edited to reconfigure it; for example, the following command could be used to remove a secondary server from an array:


	tarantella array edit --detach <server name>


	A primary Tarantella server can only be removed from an array when all the secondary servers have been removed.  Tarantella servers that are removed from an array become standalone servers; the standalone servers have an organizational model inherited from the array.
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Exercise four: editing an array


If you have completed exercise three and if the course includes workshop sections for load balancing, experiment with the array editing command.  To get the most out of this exercise, you will probably need to look at the online documentation or the online help available with the array editing command.


Controlling the array distribution
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When a user logs into one of the Tarantella servers in an array, they may be redirected to one of the other servers.  This helps performance by spreading the load across a number of Tarantella servers, and increases robustness by offering alternative servers if a particular server is unavailable.


Tarantella uses a load balancing table, which is automatically replicated between all the servers in an array, to decide which of the servers to redirect a particular user to when they access Tarantella.


The load balancing table looks something like the following:


user1: server1 server2 server3 …


user2: server2 server1 server3 …


user3: server2 server3 server1 …


user4: server3 server1 server2 …


Each entry applies to a single user (identified by a TFN name), and contains a list of Tarantella servers, in order of preference.  One server in each entry is marked as the preferred server.  This is the server Tarantella tries to redirect the user to when they log into Tarantella.  If the preferred server is unavailable (perhaps because of hardware failure), Tarantella tries each server in the list in turn, until an available server is found.  Tarantella then redirects the user to that server.


If the Tarantella server’s “Can Redirect To Primary” attribute is disabled, Tarantella treats the primary server as being unavailable when consulting the load balancing table.


Administrators can add entries to the load balancing table using the “tarantella array distribute” command.  If a user doesn’t have an entry when they try to log into Tarantella, Tarantella automatically creates one containing all the servers in the array in a random order.  If required, the administrator can edit the load balancing table to redistribute the load.


An example of the load balancing table


The load balancing table is perhaps best understood by example.  For the purposes of this example, a load balancing table containing two entries will be used.


	…/_ens/Org/Aorgunit/User1: server2 server1=PREF server3


	…/_ens/Org/Aorgunit/User2: server1 server3=PREF server2


In the case of User1, if server1 is unavailable and server2 is available, the user will be redirected to server2.  The search order would be server1, because it is the preferred server, and then server2 would be tried, because it is the first in the list; if server2 is available then the search stops and the redirection takes place.


When User2 logs into Tarantella, Tarantella tries server3 first, because it is the preferred server; if server3 is available then Tarantella stops looking and the redirection takes place.


If a user logs out of Tarantella leaving emulator sessions running, the server that the user logged out of becomes the user’s preferred server.  For example, if User1 logs out of server2 leaving emulator sessions running on it, server2 becomes the user’s preferred server.  Thus, the load balancing table should be changed to the following:


	…/_ens/Org/Aorgunit/User1: server2=PREF server1 server3


	…/_ens/Org/Aorgunit/User2: server1 server3=PREF server2


:





Exercise five: controlling the array distribution


If you have completed exercise four and if the course includes workshop sections for load balancing, edit the load balancing table to redistribute the array.


Application server arrays
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When to use an array of application servers


If many users are running an application on a particular application server, this may create a bottleneck.  In many cases, the addition of an extra application server can help to reduce or even remove the bottleneck.  


Multiple application servers increase performance and improve robustness.  The idea behind multiple application servers is that the same application can be run on multiple machines.  If the same application can be run on multiple machines, the load of the application can be spread across multiple machines, thus the installation can be scaled to meet the demand for the application.  If an application is tied to a particular server then it cannot really be distributed using this technique (in this case a clustering solution may be a viable option).  As well as improved performance, an element of redundancy is added to the installation when application server arrays are used; if a particular application server is unavailable then the user can be redirected to another application server.


As with Tarantella arrays, the load on an application server should be measured and evaluated before a new application server is invested in.  It is also recommended that the application server is tuned before additional application servers are added.


Application server array basics
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A Tarantella administrator can specify which application servers can run a particular application.  When a user starts an application that has been configured to run on multiple application servers, Tarantella chooses which application server to run the application on based on:


which servers are available — if one application server is unavailable, Tarantella will choose another;


which servers are underused —  Tarantella chooses the application server that is running the fewest Tarantella-controlled applications.


Creating an application server array
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An application server array (a group of servers that can run a particular application) can be created by following the steps discussed in this section.


Log into Tarantella as an administrator.


Run the Control Center.


Select the Organizational view.


Navigate the hierarchy to get to the place where the appropriate Application object is located.


Set the Application object’s “Application Server” attribute to “Use Hosts view”.


Create a Host object for each application server that can run the application.


Add each of the Host objects that can run the application to the Application object’s Hosts view.


If multiple application servers are to be used to run a single application, the application must run in exactly the same way on each application server.  This means that the application must be installed in the same location on each application server (“/usr/bin” for example).


Host Group objects can be used to collect Host objects together so that several Host objects can be referenced from a single point (the Host Group object works in a similar way to the Group object in Tarantella).  A Host object can be added to an existing Host Group’s Hosts view to make a new application server available to applications which use the Host Group.
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Exercise six: creating an application server array


If you have completed exercise five and if the course includes workshop sections for load balancing, create an application server array; you can use the servers that are in your Tarantella array or you could cooperate with anther team to make a larger array.





Tarantella load balancing
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