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Overview


This chapter consists of an overview of the research methodology used, which includes the following:


Atomic Task Definition


Database Server Program


Replicator Program


Indexer Program


Router Program


Chronos Program


Lab Setup


Lotus Notes Server


Lotus Notes Clients


Profiling and Load Modeling Tool


Data Collection and Recording


Executive Summary


A Lotus Notes Atomic Task can be defined as a fundamental operation initiated either from the Lotus Notes Server (Server Atomic Task), or from the Lotus Notes client (User Atomic Task), which is executed by one of the Lotus Notes Server Programs. For example, one of the User Atomic Tasks is Sending a Mail Message. This causes the Router Program to execute its routine to route mail. In turn, this server activity impacts overall system performance.


The performance investigation of a Lotus Notes Server for NetWare involves two phases:


Atomic Task profiling - To understand the impact of individual tasks or server resources.


Performance analysis - To incorporate the results of the Atomic �Task Profiling into recommendations for the selection of the �appropriate hardware.


For the Atomic Task profiling phase, User Atomic Task tests were conducted with a single workstation. Server Atomic Tasks are shown in the results, but they are workstation independent.


For the performance analysis phase, User Atomic Task tests were conducted with up to 20 workstations in order to increase the stress on a specific �server subsystem.


Atomic Task Definition


The following is a description of the Atomic Tasks identified for study by Compaq Engineers. Although the list of Atomic Tasks is not exhaustive, it covers the commonly used tasks that you or your systems administrator performs during hours of peak activity. The Atomic Tasks have been identified based upon the interviews with Lotus Notes customers and internal groups who have participated in the world-wide deployment of Lotus Notes at Compaq.


The Lotus Notes Atomic Tasks are organized according to the Lotus Notes Server program that executes the task. The most frequently used Lotus Notes Server programs during peak hours of server activity are the following:


Database Server


Replicator


Router


Indexer


Chronos


For a detailed description of Lotus Notes Server Programs, refer to the Lotus Notes Administrator's Guide, "Server Commands and Programs."


NOTE:—There are other Lotus Notes Server Programs that are less frequently �used or used at off-peak hours. Since these tasks are not normally active during hours of peak activity, their impact has not been considered for this performance study. Keep in mind, however, that some off-peak tasks can be quite stressful �on the system. If they are active during normal hours, you can experience performance degradation.


�
Database Server Program


The Database Server program covers the following Atomic Tasks:


Scrolling in a View


Reading a Document


Editing a Document


Expanding or Collapsing a Category


Detaching a File


Replicating Workstation to Server


Replicating Server to Workstation


Rebuilding a View Index


Executing a Non-Indexed Text Search


Executing an Indexed Full Text Search


Table 2-1 shows how to use the Atomic Tasks for the Database Server Program from the user interface.


�
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�
�
Atomic Task�
From the User Interface�
�
Scrolling in a View�
Press the Pg Dn key to scroll down. Press the Pg Up key to scroll up.�
�
Reading a Document�
Highlight and press the Enter key or highlight and double click the mouse.�
�
Editing a Document�
Press the Ctrl+E keys to go into edit mode. Press the Ctrl+S keys to save the document.�
�
Expanding or Collapsing a Category�
Press the Plus (+) key to expand a category. Press the Minus (-) key to collapse a category.�
�
Detaching a File�
Double click the mouse on the attached file icon.�
�
Replicating Workstation to Server�
Highlight the Database icon and select Tools.�
�
Replicating Server to Workstation�
Highlight the Workstation icon and select Tools.�
�
Rebuilding a View Index�
Press the Ctrl+F9 keys.�
�
Executing a Non-Indexed Text Search�
Select Edit.�
�
Executing an Indexed Full Text Search�
Select Edit.�
�
Scrolling in a View


Scrolling consists of navigating forward or backward through the documents in the database. This task causes the Database Server to continually position the document cursor in the active view to the desired location. Scrolling assumes that you have opened a view in a Lotus Notes Database. 


To scroll from the user interface, press either the Pg Dn key or the Pg Up �key while in the active view to scroll forward or backward by �twenty-one documents.


�
Reading a Document


Reading consists of opening a document to view its contents. This task causes the Database Server to read the document from the disk or from the cache if the document data is already cached in memory. Reading assumes that you have opened a view in a Lotus Notes Database and that the document cursor is positioned at the document you wish to read.


To read a document from the user interface, highlight a document in the active view and press the Enter key or double click the mouse.


Editing a Document


Editing a document consists of reading, modifying, and saving the document contents. This task causes the Database Server to save the document to the disk or disk cache. Editing assumes that you have opened a view in a Lotus Notes Database and that the document cursor is positioned at the document that you wish to edit.


To edit and save a document from the user interface, first open the document. Then use the Ctrl+E key combination to put the document in edit mode. Finally, use the Ctrl+S key combination to save the document after making your edits.


Expanding or Collapsing �a Category


Expanding a category shows additional categories or Lotus Notes documents grouped within that category. Collapsing is the inverse operation. This causes the Database Server to continually retrieve the indices of the documents or document categories. Expanding and collapsing categories assumes that you have opened a categorized view in a Lotus Notes Database.


To expand and collapse a category from the user interface, use the Plus (+) key to expand a category and the Minus (-) key to collapse a category. 


�
Detaching a File


Detaching extracts a file attachment from a Lotus Notes Database to a local file on the Lotus Notes client. This task causes the Database Server to retrieve the file attachment from the document to which it is attached and to send the contents over the network to the Lotus Notes client. Detaching a file assumes that you have opened a document with attached files in a Lotus Notes Database.


To detach a file from the user interface, double click on the attached file icon within an opened document to bring up a dialog box for detaching the file. Then follow the directions in the dialog box. 


Replicating Workstation to Server


Replication allows you to store copies of a database on multiple Lotus Notes servers and clients and guarantee that they are synchronized. During replication, any new documents from the Lotus Notes client are copied to the Lotus Notes Server's replica copy, and vice-versa. For the first replication and the context of this Atomic Task, the documents will only be copied one way from the client to the server. This Atomic Task assumes that you have a database on the client you wish to replicate to the Lotus Notes Server. It also assumes that you have created a replica stub on the server to receive the �new documents.


To replicate from the user interface, highlight the local database icon, then select Tools. The Replicate dialog box is displayed for selecting the �desired server.


Replicating Server to Workstation


This Atomic Task is the same as the previous one, except the direction is reversed: the documents are copied from the Lotus Notes server to a stub on �the workstation.


Rebuilding a View Index


All views must have an updated view index. When you open a view with no view index, or when you force a rebuild, it causes the Database Server to build an index of all the documents in the view. Rebuilding a view assumes you have opened a view in a Lotus Notes database.�
To rebuild a view from the user interface, simply select a view without a previously built view index. Or, press Ctrl+F9 to force a rebuild of an existing index of the currently displayed view.


NOTE:—The view index should not be confused with the full text index discussed later in this section.


Executing a Non-Indexed Text Search


Executing a Non-Indexed Text Search initiates a search in a non-indexed database for documents matching your criteria. This causes the Database Server to look through the documents in the database and collect the ones that match. A non-indexed text search assumes that you have opened a view in a database that has not been full text indexed.


To execute a non-indexed text search from the user interface, select Edit. The Find dialog box is displayed for specifying your search criteria.


Executing an Indexed Full Text Search


Executing an Indexed Full Text Search initiates a search in an indexed database for documents matching your criteria. This Atomic Task is similar to the previous one, except that the database has been previously full text indexed. An indexed text search assumes that you have opened a view in a database that has been full text indexed.


�
Replicator Program


The Replicator program covers the following Atomic Tasks:


Replicating Server to Server (Write)


Replicating Server to Server (Read)


Replicating Server to Server (Write)


The Replicator program is used to replicate server to server. Replication has been described earlier in the context of the Database Server (Workstation to Server, and vice-versa). Server to server replication has the same purpose: to synchronize databases between two servers. However, this Atomic Task involves the Replicator, rather than the Database Server. The Replicator is invoked when the Lotus Notes Server pulls documents from another server. For the write replication, the Notes Server under test receives the updates. 


This Atomic Task is not invoked via the user interface.


Replicating Server to Server (Read)


This Atomic Task is similar to the previous one, except that during read replication, the Notes Server under test sends the updates. Strictly speaking, this Atomic Task is associated with the Database Server program, rather than the Replicator program. The Replicator is only invoked when the Notes Server pulls documents, not when it sends documents.


This Atomic Task is not invoked via the user interface.


�
Indexer Program


The Indexer program covers the Creating a Full Text Index Atomic Task.


The Indexer program is used to create a full text index. This Atomic Task causes the Indexer to build the full text index for the database. A full text index can be created on any database.


To create a full text index from the user interface, select the desired database, then select Full Text Search. The Create Index dialog box is displayed for creating the index.


NOTE:—The Full Text index should not be confused with the view index �discussed earlier.


Router Program


The Router program covers the Sending a Mail Message Atomic Task.


The Router program is used to send mail. Sending mail consists of composing a mail message and sending it to the desired recipients. This causes the Router to route the messages to the proper mailboxes. This Atomic Task assumes that you have properly configured your clients and the server to handle mail.


To send mail from the user interface, select Mail, then select Compose to compose a new message.


Chronos Program


The Chronos program covers the Executing a Background Macro Atomic Task.


Background macro execution uses the Chronos program. Background macro execution consists of executing a background macro on the server on a periodic basis (hourly, in this case). Each hour, Chronos runs through the databases checking to see if it has any macros to execute. Background macro execution assumes you have a database that contains an active hourly background macro.


This Atomic Task is not invoked via the user interface.


�
Lab Setup


In order to analyze Lotus Notes performance, the following configuration �was setup:


Lotus Notes Server


Lotus Notes Clients


Lotus Notes Server


The following hardware and software were used for the Lotus Notes Server:


Hardware: Compaq ProLiant 2000 (Pentium/66, 32 megabytes RAM, Compaq SMART Array Controller, Compaq NetFlex/2 controller)


Operating System: NetWare 3.11, 3.12


Lotus Notes Server Software: Version 3.1


Lotus Notes Clients


The following hardware and software were used for the Lotus Notes Clients:


Hardware: Compaq ProLinea Net1/25s Model 200/E (486SX/25, �8 megabytes RAM, Compaq Ethernet 16E network controller)


Operating System: Windows 3.1 with MS-DOS 6.2


Lotus Notes Client Software: Version 3.1


To sufficiently load the server during tests, 20 identical clients were configured. Figure 2-1 illustrates the network setup.


�
�


Figure �seq  chapter \c�2�-�seq figure�1�.—Network Setup for Lotus Notes Performance Analysis


Profiling and Load Modeling Tool


At the time of this research, there were no readily available performance monitoring and load generation test tools for Lotus Notes. Therefore, the Compaq Groupware Engineering Team developed a custom tool called the Profiling And Load Modeling (PALM) Tool.


The PALM Tool consists of an editor, a script execution program, and a set of Lotus Notes Atomic Task scripts. The editor was written with Visual Basic 3.0 and the scripts were written using Microsoft Test 2.0.


Visual Basic provides a fast and flexible development environment for Microsoft Windows programs. The resulting editor is a Windows program which is easy for an engineer to use in configuring the script parameters.


Microsoft Test offers several advantages for scripting and script execution. It uses the native Lotus Notes client software to send user commands to the server that generate a real world interaction with the Lotus Notes Server. Also, the language used in Microsoft Test is very similar to Visual Basic which makes it easier to develop an integrated test tool.


�
The PALM Tool has the following features:


Executes a variety of test scripts in the Lotus Notes environment.


Records response times from each workstation in a centralized log file. The completion time for a particular test script is referred to as the response time.


Synchronizes participating workstations at the start of each test.


Halts all participating workstations when a test is canceled.


Distributes PALM Tool updates to each workstation automatically.


The PALM Tool consists of two executable parts:


PALM Tool Editor - A Visual Basic front end program to create a MASTER.INI file that specifies the test script and the test parameters to be used in a given test. Some parameters are as follows:


Notes server name


Database name


View specifier (in the database)


Test script name


Number of workstations


Number of documents in the test (if applicable)


Length of the test, measured in one of two ways: number of passes through the data or number of minutes


PALM Tool Script Executor - A Microsoft Test program to read the test specifications from MASTER.INI, execute the appropriate script, measure the completion time, and save the results into a common log file. This log file records the completion time for each participating workstation as well as the test parameters and the date and time that the script was run.


�
Data Collection and Recording


At the NetWare server, a Novell-developed utility called STAT.NLM was used for collecting CPU, disk, and LAN utilization. STAT.NLM has been used in many other test situations involving NetWare server performance, and Compaq Engineers are very comfortable with its accuracy. Information about the STAT.NLM utility is available in the following locations:


NetWare Application Notes: March 1992 “STAT.NLM: A Tool for Measuring NetWare v3.11 Server Resource Utilization.”


CompuServe bulletin board. To download the STAT.NLM utility, follow these steps:


At the CompuServe prompt, enter GO NOVLIB. 


Go to the forum titled: “Novell Library” and select the section titled: “TechInfo/IMSP’s.” 


Select the utility titled: STAT.NLM - Server Resource �Utilization Tool. 


Follow the instructions on how to download the utility.


At each Lotus Notes client, the PALM Tool logged the time to complete each task in seconds.


Compaq Engineers considered using the available Lotus Notes Server Statistics, but did not do so for the following reasons:


The Statistic Log program must run on the server in order to capture statistics. The interaction of this program with the other Lotus Notes Server programs being measured would have skewed our results.


The predefined data collection interval is 15 minutes. This interval did not provide the required granularity for our tests, especially since many of them were less than 15 minutes.


�
Summary of Results


The following points summarize the results of the research:


Lotus Notes Server for NetWare is a CPU intensive application.


The most important insight gained from the performance analysis of the Lotus Notes Server for NetWare is that it is primarily a CPU intensive application. This means that the CPU was the most significantly stressed subsystem during execution of the test scripts. Both the disk and the network subsystems were impacted very little by comparison.


Perform CPU intensive tasks during off-peak hours.


Indexing and replication were the most CPU intensive tasks. By rebuilding view indexes, creating full text indexes, and performing server to server replications during off-peak hours, the performance of the Lotus Notes Server for NetWare will be improved.


Lotus Notes Server for NetWare requires large amounts of RAM.


During ten simultaneous workstation to server replication tests, the server began dropping connections and did not complete some of the tests. By doubling server memory from 32 megabytes to 64 megabytes, these problems were solved. Since NetWare 3.1x can not swap to disk as memory usage increases, it is critical that the server have sufficient memory for all tasks.


The recommended Compaq hardware configuration for Lotus Notes Server for NetWare is:


Compaq ProLiant 2000 with 64 megabytes of RAM and 1 �system processor


This server offers either a Pentium/90 (standard) or a Pentium/100 (optional) CPU as well as the Compaq SMART Controller (standard), which provides the recommended Distributed Data Guarding fault tolerance (RAID5).


NOTE:—For details on the research that supports these executive conclusions, see the Performance Analysis chapter later in this TechNote.
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