LoadSim: Microsoft Exchange Server Load Simulation Tool

For Microsoft Exchange 4.0

Disclaimer
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Contents

This document is divided into four main sections.

“Getting Started with LoadSim” tells you what LoadSim is for and how to set it up; read this section first to get up and running quickly.

“Terminology and Concepts” describes some of the more common ideas needed to understand LoadSim.

“Using LoadSim” describes the LoadSim user interface and the steps required for putting together various tests; read this to get a feeling for what you can do with LoadSim or for specific information about a feature.

“Data Analysis” provides examples of what you can do with LoadSim and describes the tool (LsLog) provided to help analyze LoadSim results.

Getting Started With LoadSim

LoadSim is a tool designed to provide a realistic load on a Microsoft Exchange Server by simulating the behavior of multiple Microsoft Exchange clients. LoadSim takes advantage of multithreading, multiprocessing, and shared memory features in Windows NT to create and manage up to several hundred simulated users on a single client computer, making it possible to run large server load simulations with a relatively small amount of hardware. LoadSim also provides a user interface for defining test topologies, defining user behavior, and controlling simulations. Actions performed by LoadSim and the Microsoft Exchange Client are very similar in terms of server load; the user simulation features in LoadSim are designed specifically to mimic the Microsoft Exchange Client’s use of MAPI. Because of the flexibility of user definition it allows, LoadSim can be used as a performance analysis or performance benchmarking tool, a server stress tool, or a functional testing tool. This document focuses somewhat on using LoadSim as a performance analysis tool. However, most of the information (except the “Data Analysis” section) is not specific to any particular type of simulation.

Prerequisites

You should run LoadSim with Windows NT 3.51 or later. For demonstration purposes, you can run LoadSim on Windows 95. However, if you are going to run large tests and/or gather performance timing results, you need to use Windows NT.

You need a Microsoft Exchange Client installed on the computer running LoadSim, even if you’re running LoadSim on a Microsoft Exchange Server computer. The version of the Microsoft Exchange Client should match the version of Microsoft Exchange Server you’re using.

To use the LoadSim Performance Monitor counters, you must run LoadSim on a computer running Windows NT Workstation or Server version 3.51 or later.

To use LoadSim to perform directory import, you must run LoadSim on a computer running Windows NT Workstation or Server version 3.51 or later.

Installation

After meeting the prerequisites, follow these steps to set up LoadSim: 

Create a LoadSim directory on your client computer, for example, c:\loadsim.

Copy all the files from the LoadSim installation directory to your client LoadSim directory.

Create a Program Manager icon for LoadSim in the same group as Microsoft Exchange. Set the working directory to the LoadSim directory you just created.



The following files are copied to your LoadSim directory:

loadsim.exe(LoadSim executable file.

lslog.exe(LoadSim Performance Log Parsing tool (see the “Data Analysis” section).

lsperf.dll, lsperf.ini, lssym.h(files necessary to install and use LoadSim Performance Monitor counters; used under Windows NT only.

*.msg(message files (see “Terminology and Concepts”) for use with LoadSim. You can use the message files provided or create your own using the Microsoft Exchange Client.

dapi.dll, libxds.dll, and exchmem.dll(Microsoft Exchange Server directory import DLLs; these files are loaded only if you use LoadSim for directory import. These files are also Windows NT specific.

loadsim.hlp(usage and troubleshooting help for LoadSim users. For more information on Microsoft Exchange Server, the Administrator program, or the client, see your Microsoft Exchange Server documentation.

loadsim.doc(this document.

LoadSim Architecture

LoadSim is specifically designed to simulate as many users as possible per client computer. To this end, LoadSim incorporates a multiprocess, multithreaded architecture designed to make the most economical use of system resources. Typically, LoadSim runs no more than 30 processes, each of which can contain one or more client threads. There are several limiting factors that affect the capability of a particular computer to support a particular type and number of LoadSim users; the effects of these factors vary depending on your topology, your hardware, and your user definitions. Some important considerations are: 

Network bandwidth. One of the differences between 100 real users and 100 LoadSim users is that you can run all 100 LoadSim users on one computer. You should make sure the network hardware on your client computer(s) can handle the number of users per computer you want to simulate.

Memory and pagefile size. Each LoadSim process, and, to a lesser degree, each thread in each LoadSim process uses some amount of system memory on its client computer, both in physical RAM and virtual memory. You can use the Windows NT Performance Monitor to make sure your LoadSim users aren’t using too much system memory or causing excessive pagefile activity on your client computer(s).

Disk I/O capacity. Some LoadSim user actions require disk access on the client computer. You should verify that your LoadSim users aren’t exceeding the capacity of the I/O subsystem on each client computer.

If you are using LoadSim for performance analysis or benchmarking, make sure that your client hardware isn’t adversely affecting performance results. The response times reported by LoadSim for user actions should be based primarily on server load, not client hardware bottlenecks. To gather accurate performance timing data, your client computer should have at least 32 Mb of physical RAM. The number of simulated clients that can be reasonably supported on one physical computer vary with the nature of users chosen. If, for example, you use the Medium default user setting, a 32 Mb client computer should support 100 simulated users with little or no degradation in client response time.

Suggested Reading

In addition to this document, you should be familiar with the Microsoft Exchange Server Concepts and Planning Guide. For capacity planning issues, see Chapter 5, “Performance.” 

Terminology and Concepts

Message Files, IMSG Files, .msg Files

To provide realistic user load, LoadSim uses previously created messages saved in a specific format called message format; message files usually have a .msg file extension. There are several sample message files provided with LoadSim. Also, you can create your own message files using the Microsoft Exchange Client: 

Run the Microsoft Exchange Client.

Create a new message, or open an existing message.

Format the message as desired. It is not necessary to address the message because LoadSim provides its own addresses when it uses the message.

From the message’s File menu, choose Save As.

Under Save file as type, select Message Format, name your file, and choose OK.

SIM Files

All the data you enter in the LoadSim topology and test specification dialog boxes are saved in a .SIM file. LoadSim prompts you to save any changes you make before quitting or opening a new .SIM file. You can have as many .SIM files as you like, each with different topology or user configuration information.

Topology

This is the set of parameters that defines your Microsoft Exchange Server configuration: your organization, site(s) and servers, and the users and public folders (if any) set up on these servers. For more information on the Microsoft Exchange Server organization, site, or server setup, see the Microsoft Exchange Server Administrator’s Guide.

Using LoadSim

Menu Overview

File Menu

The Open, Close, Save, and Save As commands apply to .SIM files.

The Exit command works even during a test (all client processes will end).

The most-recently-used (MRU) file list keeps track of the last several .SIM files opened; the current .SIM file is always listed first. The most recently used .SIM file is automatically opened when you restart LoadSim unless you specify a different .SIM file on the command line. For more information, see “Command-Line Options.” 

Configuration Menu

The Test Topology command (see “Topology Setup” later in this document) lets you set up your organization, site, server, user, and public folder configurations.

The Distribution Lists command is used to add user distribution lists (DLs) to your test topology. If you activate this feature by selecting the Use distribution lists box, DLs that meet the specifications you enter are added to the directory import files generated when you select Generate Directory Import Files. For more information on how to handle DLs in LoadSim, see “Topology Setup.” 

The Client Machines command helps you organize tests which require multiple LoadSim client computers. For  more information, see “Using Multiple Client Computers.” 

The Generate Directory Import Files command creates the import file(s) necessary to describe your site(s) as specified in the Topology dialog box. Generate the files before importing users, whether you’re using LoadSim or the  Microsoft Exchange Server Administrator program to do the actual directory import.

The Import Users command connects to one server in each site and does the directory import (see the “Topology Setup” section).

Note You cannot generate or use a directory import file until you have specified a topology.

Test Menu

The User Initialization Parameters, Public Folder Initialization Parameters, and Load Simulation Parameters commands display property pages for specifying and configuring individual tests (see “Specifying Tests”).  These commands are not available while a test is running.

The Run command displays the Run submenu. After setting up one or more of the previously mentioned tests, they are added to the Run submenu; start tests by selecting them from this submenu.

The Stop command tells the currently running test to shut down. By default, the client processes attempt to quit normally; this may take a few minutes. If you choose Cancel on the shutdown progress bar, LoadSim ends the client processes immediately.

The Tune command allows you to change the day length and read note delay for the currently running test. See the “Load Simulation Test” section under “Specifying Tests” below for more information on these parameters. This command is available only when a test is running.

Preferences Menu

The Options command allows you to set output window and Logon options.

The Logging command allows you to set specific parameters for performance logging.

For more information, see “Setting Preferences.” 

Status Bar

The LoadSim status bar at the top of the main LoadSim window provides some useful information about the test in progress: 

Processes Started tells you how many LoadSim client processes are currently running.

Clients Logged On displays the number of simulated clients currently connected to their respective Microsoft Exchange Server computers.

Score displays a measure of client response time; see “Data Analysis” for a description of how a score is generated. The score shown in the status bar summarizes the last several actions of each type recorded by LoadSim; the number of actions covered is determined by the number of boxcar parameters in the Options dialog box; see “Specifying Preferences” later in this section for details. The score in the status bar should be used only as a rough, run-time estimate of client performance; for reliable response time score calculation, use the methods described in the “Data Analysis” section.

Total Messages Sent keeps track of how many messages have been submitted (or created in the case of the Initialize Users test) since the beginning of the test.

Current Test is the name of the test that is running.

Test Duration displays the elapsed time since the current test was started.

Topology Setup

Because LoadSim uses a specific naming convention for Microsoft Exchange user mailbox and profile names, you must create user mailboxes in your Microsoft Exchange Server site specifically for use by LoadSim.

Set up your organization, site, and server topology.

If you need to use them, set up distribution lists.

Generate directory import files.

Import the LoadSim users.

Configuring Your Topology

1.	From the LoadSim Configuration menu, choose Test Topology.

2.	Choose Add Server to add new servers, Remove to remove the currently selected server, or Properties to view and/or edit the properties of the currently selected server. The Server Properties dialog box provides the following choices:

Organization. Either type a new organization name, or select the same organization as an existing server by selecting it from the list.

Site. Either type a new site name for the current organization, or select the same site as an existing server by selecting it from the list.

Server name. Name your new server, or modify the name of an existing server.

Number of accounts. Type the number of users you would like LoadSim to use on this server.

Public folders / replication. Type the number of public folders (and the number of those to have at the root level) for this server. You can specify a distribution defining replication within a site and between sites for the new folders. (For general information on public folders and public folder replication, see your Microsoft Exchange Server documentation.)

3.	After entering or changing the properties for a server, choose OK in both dialog boxes. You can save your .SIM file after making changes to your topology.

Note Organization and site names in LoadSim topologies cannot exceed 63 characters. Server names cannot exceed 15 characters.

Configuring Distribution Lists

LoadSim needs user mailboxes defined to log on and send mail; if you’re planning to use distribution lists (DLs) in your test, you’ll need to configure and import them before setting up your tests. After configuring your topology, follow these steps to create DLs: 

From the Configuration menu, choose Distribution Lists.

Select the Use distribution lists check box.

Under Distribution list specification, configure your DLs.

Specify the minimum, maximum, and average number of recipients per DL.

Specify whether to constrain the span of the DLs (set of users covered by DLs) or the number of DLs.

If you do not select % local to same server, users added to the DLs will be chosen randomly from the users available in your topology. If you have multiple servers in your topology and select this option, you can control the grouping of users in DLs. For example, if you set the value to 50 percent, half the users in any given DL will reside on one server, and the other half will be randomly selected from the rest of the servers in your topology. If this still seems confusing, try experimenting: set up a sample topology, configure DLs, and generate the directory import files (see the following section). Then you can visually examine the contents of the file to see which users were selected for your DLs.

Directory Import: Account Permissions

Note You should be familiar with concepts related to setting up, administrating, and using Windows NT domains with Microsoft Exchange Server. For information, see Chapters 4 and 6 in the Microsoft Exchange Server Concepts and Planning Guide.

The Microsoft Exchange Server uses Windows NT domain accounts to validate users (simulated or real) when they connect to the server. Because LoadSim simulates multiple users per client computer, you don’t need a separate Windows NT account for each user; most LoadSim tests require only a single account. By default, the directory import files created by LoadSim give mailbox owner permissions to every account defined in the Windows NT domain of their corresponding server. If the Windows NT domain account used by your LoadSim client computer(s) are in the same Windows NT domain as your Microsoft Exchange Server computers, that’s all you need to know; the default permissions grant access to the Microsoft Exchange Server for all your simulated clients.

If the default permissions are not sufficient, you can add additional account permissions in the directory import files generated by LoadSim (see the following instructions on generating the import files). Currently, there is no way to do this using the LoadSim interface; you must edit permissions directly in the directory import file.

After generating the directory import files, open the site import file containing the user accounts for which you need to edit permissions.

At the end of each user import description line, there is a list of account permission separated by percent signs (%). The default value is \Domain Users. To add permissions, list them here, separated by percent signs.

Example

Situation: Bob has one LoadSim client computer and one Microsoft Exchange Server computer. Both are in the same Windows NT domain, BOB-DOMAIN. Bob is logged on to the client computer as BOB-DOMAIN\Bob. Solution: The default account permissions added by LoadSim are sufficient because BOB-DOMAIN\Bob is a member of BOB-DOMAIN\Domain Users. Bob won’t have to edit his import files.

Example

Situation: Jane has two LoadSim client computers and one Microsoft Exchange Server computer. One client computer is in the Windows NT domain JANE1; the other client computer and the server are in domain JANE2. Jane has established a two-way trust relationship between the domains. Solution: After generating directory import files using LoadSim, Jane uses a text editor to open the .csv file named after her site. She edits the list of account permissions for each user to look like: JANE1\Domain Users%JANE2\Domain Users. When she imports the user accounts, the permissions will be set up correctly.

Directory Import: Generating Import Files

From the Configuration menu, choose Generate Directory Import Files. The files will be created in LoadSim current directory (this doesn’t work if you run directly from the CD). Several files will be created: 

One directory import .csv file for each site defined in your LoadSim topology. These files are named after the sites, one per site, for example, site0.csv, site1.csv.

One SMTP (-s.csv) remote user import file per organization defined in your LoadSim topology, for example, org-s.csv.

One X.400 (-x.csv) remote user import file per organization defined in your LoadSim topology, for example, org-x.csv.

For single-organization tests, you can ignore the SMTP and X.400 import files; to create the LoadSim users, use the import files named after your site(s).

Directory Import: Creating Users

Once you’ve generated your directory import files, you need to import the users and possibly DLs defined in them into the Microsoft Exchange Server directory service database. You can perform this task in one of two ways; using LoadSim or the Microsoft Exchange Server Administrator program.

To import using LoadSim:

After generating the directory import files, choose Import Users from the Configuration menu. LoadSim attempts directory import on a server in each of the sites defined in your topology.

To import using the Administrator program for each site in your topology:

Copy the site import file (the .csv file named after the site) to the computer running the Administrator program.

Select the site you wish to import into.

From the Tools menu, choose Directory Import.

Select the import file you just copied.

Make sure the Create Windows NT account option is cleared.

Choose Import to begin the directory import process.

Note If you import more than once, existing accounts are modified with any new properties present in the directory import file. For distribution lists, this means that the set of users already in the DL are merged with the set specified in the import file; this is not usually the desired behavior for setting up a LoadSim test. It’s a good idea to delete the LoadSim container from your site(s) before re-importing.

Using Multiple Client Computers

If you need to run a large test (several hundred users or more), you’ll often need multiple LoadSim client computers. For more information about how many LoadSim users to simulate per client computer, see “Data Analysis” later in this document. To facilitate this, LoadSim supports the definition of multiple client computers in a .SIM file. Using this feature, you can use a single, identical .SIM file on each of your client computers instead of manually defining a separate range of users per client (in which case you’d need a separate .SIM file for each client computer).

To set up multiple clients in your .SIM file:

From the Configuration menu, choose Client Machines.

Select the Use multiple client machines check box.

To add client computers to the list, choose Add Client(s).

Type a list of clients to add (separated by spaces) and a default weight and site.

To change the weight or site used for a given client computer, select the computer in the Test client machines list and use the Weighting and Client site controls to set the appropriate weight and site.

A single client computer can simulate users on multiple servers, but a LoadSim client cannot span multiple sites at once. To run a simulation involving multiple sites, you need at least one LoadSim client computer per site. Users simulated in a given test are divided among the clients defined for a given site based on the weights assigned to those clients. If all the weights are equal, an equal number of users are simulated on each of the clients.

Note If you do decide to use multiple client computers, keep in mind that the message files used have to be locatable by each client; either you should use a network path for your message files, or copies of the files should reside in the same directory location on all of your client machines (this option is recommended since it reduces network traffic).

Example

One of Jane’s LoadSim client computers (CLIENT-A) has 32 Mb of RAM, the other (CLIENT-B) has 64 Mb. Jane adds both clients to the list of test client computers. However, to compensate for the different capacities, she assigns them different weights. She leaves CLIENT-A with the default weight of 1, but changes the weight for CLIENT-B to 2. When Jane runs her tests, CLIENT-A will simulate one-third of the users in the test; CLIENT-B will simulate the other two-thirds.

Note LoadSim assumes that all the clients in the list will be used for a test run. If Use multiple client machines is selected, you must use all the clients defined for every test you run. If you need to run a special test with a custom set of client computers, you can disable multiple-client distribution of simulated users by clearing the Use multiple client machines option and selecting it later.

Specifying Tests

You can use LoadSim to specify and run three kinds of tests(User Initialization (sometimes referred to as UserInit), Public Folder Initialization, and Load Simulation. You can run only one type of test at a time, but a single test type can consist of several client processes and threads running simultaneously. The User Initialization test creates folders and messages in the user mailboxes you specify, one or more at a time. The Public Folder Initialization test is used to set up a public folder hierarchy in your site; this is required only if you have specified public folders in your topology. The User Initialization and Public Folder Initialization tests are really just setup steps for the Load Simulation test, which can simulate multiple users performing a wide variety of client actions and generate the performance results necessary when using LoadSim for capacity planning.

The following sections describe how to specify test parameters in the test specification dialog boxes. Each dialog box contains several property pages, some of which are shared between tests (these property pages are described first).

Selecting Senders, Recipients, and Folders

LoadSim uses the same interface for specifying a set of users to initialize or simulate, a set of users to address mail to, or a set of public folders to initialize or use. The Senders and Recipients property pages in both the Initialize Users and Load Simulation tests, as well as the Pick Public Folders and Active Public Folders property pages in the Initialize Public Folders and Load Simulation tests, respectively, all use the same basic interface so you can select a range of items from the available set.

Adding a server. If you want to select users or folders defined on a particular server, you need to first add the server to the active list. Select the server in the Available list and choose Add; to add all servers, choose Add All.

Selecting a range of items. To use less than the full set of users or folders defined on a given server, select that server in the Picked list, and change the Start at and Count values to the desired range. By default, the start value is zero and the count is the total number of users or folders defined for that server in your topology. LoadSim starts numbering items at zero. Therefore, if Start at is zero and Count is ten, users are numbered zero through nine.

In the User Initialization test, Senders is the list of user mailboxes to initialize, and the Recipients are used to address the messages created. In the Load Simulation test, Senders is the set of users to simulate, and Recipients is the set of users to select message recipients from. Often the set of senders and recipients are the same.

Specifying Recipient Options

Remember that the recipient options in the Initialize Users test are used for addressing unsent messages, while the recipient options for the Load Simulation test (in the Send Mail property page) are used to address new or forwarded mail.

Select one of the following: 

All available recipients. Each message will be addressed to the entire set of recipients specified in the Recipients property page. The local delivery options (see below) are ignored in this case.

Random recipients. Each message will be addressed to the specified number of recipients, chosen randomly from the set specified in the Recipients property page.

Between/and/average recipients. For each message addressed, a number between the minimum and maximum value specified is chosen as the number of recipients for that message. The average number of recipients per message will tend toward the given average.

You can also customize the following options: 

To local. If you have multiple servers, sites, and/or organizations selected in your set of recipients (in the Recipients property page), you can specify one or more of the local delivery distribution options: To local server, To local site, and To local organization. For instance, if you have several servers and set the local server percentage to 90, 90 percent of addressees chosen by any given sender will reside on the same server as the sender; only 10 percent of the mail sent has to travel to another server.

To distribution list. If selected, the given percentage of messages contains a distribution list (DL) as one of the addressees. For information on DLs, see “Configuring Distribution Lists” earlier in this document.

Message priority (Send Mail property page only). Microsoft Exchange Server allows three different priorities on messages: Low, Normal, and High. By default, all LoadSim messages are sent with normal priority. You can change the distribution of priorities using the high and low priority percentages; the remaining messages use normal priority.

Receipts (Send Mail property page only). Microsoft Exchange Server allows users to request delivery and/or read message receipts. For information on delivery and read receipts, see the Microsoft Exchange Client documentation. By default, LoadSim doesn’t request receipts of either type on messages it sends. You can use the receipt percentages to have LoadSim request either or both types of receipts on some percentage of the messages it sends.

Note The real server, site, and organization traffic depends on a combination of the local delivery options selected and the composition of the DLs used, if any. If none of the local delivery options are selected, recipients are chosen randomly from the entire set specified in the Recipients property page.

Specifying Messages

All the tests share one other property page, labeled Message Files or Messages. This is where you select the message files (for a definition, see “Terminology and Concepts”) used in a simulation or test. You can choose Add File to add one or more .msg files at a time and then assign weight values to the messages so that certain messages are used more or less than others. Changing the message files is one good way to modify the load in your simulation without changing other parameters. For instance, if message A has weight 1 and message B has weight 50, message B will be used 50 times more often than message A. The weight values are all relative; they don’t have to add up to any specific value. For example, you would achieve the same results if two messages were weighted 1 and 50, 2 and 100, or 5 and 250.

User Initialization Test

In the Parameters property page, type the number of processes to run (at least one) per server in your list of senders. For example, if you are initializing users on two servers and specify two processes per server, UserInit will fill four mailboxes at a time until it’s finished populating all of the specified users.

For a more detailed status, select Logging Options. However, this is usually not necessary.

Specify the number of new folders and messages you wish to create for each user mailbox. By default, these parameters are set for Medium users, but you can change to the settings for any of the canonical user types by selecting one of the default settings buttons. For details on the user definitions, see “User Definitions” later in this document.

Select Senders to specify the number and location of mailboxes to fill.

In the Recipients property page, specify how messages will be addressed; although the User Initialization test does not send messages, it addresses them the same way the Load Simulation test does.

In the Message Files property page, specify the messages for UserInit to populate the mailboxes with. The set of messages and their weights are set automatically if you use one of the default user settings in the Parameters property page.

Choose OK. You can save your .SIM file before starting the test.

Public Folder Initialization Test

This test initializes the public folders defined in your topology; you must have some folders defined to run this test. The Public Folder Initialization test is a prerequisite for the Load Simulation test if you’re using the public folder task.

On the Parameters property page, type the distribution of message counts per folder. For instance, if you enter 1, 10, and 7 for the minimum, maximum, and average values, there will be up to ten messages per folder, with an average of seven. If you select Show folder in address book, each initialized folder is added to the global address list.

Under Public Folder Messages, add or remove servers to initialize.

Under Message Files, select the message files to fill the folders with.

Choose OK; you can save your .SIM file before starting the test.

Load Simulation Test

The key to using LoadSim for performance testing the Microsoft Exchange Server is the Load Simulation test. After populating your user mailboxes (and optionally your public folder hierarchy) with the initialization tests, you use the Load Simulation test to calculate the user perception of server performance for a given set of users of a given type. The set and type of users are specified in the Load Simulation Parameters dialog box.

To create a Load Simulation test, choose Load Simulation Parameters from the Test menu. If you have never specified a Load Simulation test before, you will be prompted for a name. If there are existing tests, you can create a new one by choosing New in the General property page. New tests (except the first one) are created as a duplicate of the currently selected test.

Note There is currently no mechanism for deleting or renaming a test.

The easiest way to set up a Load Simulation test is to use one of the built-in default user settings available in the General property page. You may still need to edit the Senders and Recipients property pages before running your test. For details on the default user settings, see “Data Analysis” later in this document.

Here are the details on the Load Simulation property pages:

General Property Page

Specify a test duration. Forever is usually the most practical because you can manually stop the test at any time.

Buttons under Default Settings reset all the per-day parameters to the selected canonical user definition; for more information, see “User Definitions” later in this document.

Under Task Options, you can select and clear various groups of actions; for instance, if you don’t have any public folders specified for your servers, you can disable the public folder actions for your simulation by clearing the Public Folders check box.

Logoff Property Page

Define the length of a user day. The actions you specify in the Logoff, Read Mail, Send Mail, Schedule+, and Public Folders property pages are defined on a per-day basis, so varying the length of a day is one method of varying your test’s stress level. For instance, if you configure your users for an eight-hour day and then decide you want to double the stress level, you can shorten the day to four hours. Also keep in mind that the length of a day has no bearing on how long the test actually runs; you specify that under Test duration in the General property page.

If desired (and if you’re planning on running the test for more than one user-day), specify the length of the users’ nighttime. When a day is over, users log off (optional) and go to sleep for the specified period. Setting this parameter to zero disables the feature.

If you select the Log on immediately at the beginning of the test option, all the simulated users log on immediately at the beginning of the first day, instead of waiting for their first action. A side effect of this parameter is that none of the actions are triggered until all the users on a given client are logged on. This has two important effects. First, logons are generally faster when there aren’t a lot of extra actions occurring; second, logon operations interfere heavily with each other on the client computer, ruining performance results for that part of the test. If you’re using the Load Simulation test for performance or capacity planning purposes, you should leave the logoff options at their defaults; all users log on at the beginning of the test and never log off.

If your users log off at the end of each day, they can also empty their Deleted Items folders at that time.

If you’re not using LoadSim itself to gather performance results, you can leave LoadSim running even while you stop or restart your Microsoft Exchange Servers. To use this feature, select the Log off after check box; after a certain number of consecutive errors, a user assumes the server is unavailable and logs off. When the server is reactivated, the user automatically logs back on to perform the next scheduled action.

You can also simulate logoff actions during the work day by specifying to log users off when the time between two tasks is great enough. Again, do not activate this option if you’re using LoadSim to generate client performance data.

Read Mail Property Page

Read new mail simulates a user checking the Inbox and reading and responding to any new mail. This task reads all the new mail available in a given user’s Inbox, so several messages may be read and responded to in a single Read new mail action. Read old mail simulates rereading old mail; each time this action occurs, one message is selected from one of the user’s folders at random and read. Every time an old or new message is read, the options specified under Read mail processing are applied to that message:

Reply, Reply All, Forward, Move, Copy, and Delete are all typical message processing actions. None is the percentage of messages to which no action is applied; these messages are just read and left in the Inbox. LoadSim keeps track of how many times a particular message has been replied to (including reply all) or forwarded and reduces the percentage of reply, reply all, and forward actions accordingly. If a message has already been forwarded or replied to once, it’s half as likely to get replied to or forwarded again, half of that on the third bounce, and so on.

Load attachments simulates double-clicking attachments in read messages.

Warning Setting certain percentage weighting values too high creates a message feedback loop that will inevitably overload your server. Setting these values realistically is probably the most significant factor in generating realistic load. For instance, setting Reply All to 100 percent might make a nice stress test but probably has no bearing on real-world messaging. You can use the Test Report property page as a sanity check for the percentage weightings entered on this page.

The Inbox size parameter sets a limit on the number of messages allowed in a user’s Inbox at the end of new mail processing. Any extra messages are deleted. This is really a move to the Deleted Items folder, which is what the Microsoft Exchange Client does.

After opening a read note, a Load Simulation client will pause for some period of time to simulate the time it takes a real user to read a message. The Read note delay controls allow you to specify the length of this pause. LoadSim will use the “Min”, “Avg” and “Max” values specified to choose a delay time at random each time a message is read.  If all three values are the same, the delay will always equal that value.

Send Mail Property Page

Specify the number of messages each user will initiate a day and whether to save a copy of each sent message in the Sent Mail folder (the Microsoft Exchange Client does this by default). For details on addressee and distribution list selection, see “Specifying Recipient Options” earlier in this document.

Schedule+ Property Page

The Schedule+ task simulates a Microsoft Schedule+ user with the given schedule file size.

Public Folders Property Page

Active folders are folders used most frequently by many users; other public folders are opened at random. Browse actions determine the user’s public folder messaging activity; Post read actions are applied to messages read while browsing.

Test Report Property Page

This property page provides details about the load that will be generated based on settings specified in the other pages. This calculates total message submissions and receipts per day per user based on the information in the Send Mail and Read Mail property pages, including distribution lists, type and number of actions, and multiple message bounces (for example, replies to replies).

Other Property Pages

The Messages, Pick Senders, and Pick Recipients property pages are described in “Specifying Messages” and “Specifying Recipient Options” earlier in this document. The Active Public Folders property page allows you to use only a subset of the entire public folder hierarchy for your test; the Public Folder Messages property page is the list of messages from which the public folder task selects new post messages.

Specifying Preferences

Options Dialog Box

The output window is the main LoadSim window where errors and various status information are logged during a test run. Show time prepends the date and time to each line in the output window. Show process ID and Show thread ID prepend the identity of the client process and thread to each line in the output window. If you select Output to file, all text in the output window is also written to the specified file. Choose font lets you change the font displayed in the output window. Specifying a value under Maximum simultaneous client logons allows you to control the number of LoadSim processes that can log on simultaneously.

Logging Dialog Box

During a test, LoadSim records the response times for various actions; this data is critical to using LoadSim for performance testing and/or capacity planning. To enable performance logging, select Log LoadSim actions to disk (the default) and specify a file name. After running a test, you can gather statistical information from the performance log file generated by LoadSim (see “Data Analysis” later in this document). Also, LoadSim enables you to save a summary of the last several response times to a text file at any point during a test run. To enable this, specify Summary file; you can choose Dump from the Test menu during a test run to regenerate this file. The Number of boxcars parameter determines the size of the history kept by LoadSim for each of the actions it records.

Running Tests

Once everything is set up, running a test is easy. From the Test menu, choose Run, and select a test. Use the following list to verifying that you’re ready to run your tests:

Install Microsoft Exchange Server on your server computers, and Microsoft Exchange Client on your LoadSim client computers. Be sure to run the Microsoft Exchange Performance Optimizer on each server computer. LoadSim assumes that directory information is replicated between servers in the same site (this is the default). For more information on directory replication, see your Microsoft Exchange Server documentation.

Verify that all of the Microsoft Exchange Server services are started on each of your servers.

Verify that the topology in your .SIM file matches your actual Microsoft Exchange Server topology. If you have multiple LoadSim client computers, verify that each computer’s .SIM file is identical and that you are using all the clients listed in the Client Computers dialog box.

Follow the directory import procedure described in the “Topology Setup” section. Make sure that the user accounts (and distribution lists, if you’re using them) were created successfully. It’s a good idea to verify your setup by connecting to one of the Microsoft Exchange Server accounts with the Microsoft Exchange Client installed on your LoadSim computer.

If you’re running a Load Simulation test:

Make sure you’ve run the Initialize Users test to set up your database, and (if you have any Public Folders defined), the Initialize Public Folders test. You should start the initialization tests from an empty information store database. If you’re not doing performance measurement, you do not have to run the Initialize Users test. However, you always have to run the Initialize Public Folders test if you’re going to use public folders.

If you’re running a performance test, make sure you select performance logging (in the Logging dialog box); it’s usually a good idea to turn on output logging as well (in the Options dialog box).

To run the desired test, select it by name from the Run submenu.

Stopping Tests

To stop a test in progress, choose Stop from the Test menu and wait for each client to finish processing. LoadSim displays a progress bar to let you know how many client processes are still running. If you need to quit the tests immediately, choose Cancel on the progress bar to stop all of LoadSim’s active client processes. Choosing Exit from the File menu while a test is in progress also stops all active LoadSim processes, but does not wait for them to shut down cleanly. Using the system task list or a kill command to stop LoadSim is not recommended because all subprocesses will continue trying to run, which causes subsequent instances of LoadSim to fail until all LoadSim processes are removed.

Command-Line Parameters

You can specify a command to run LoadSim in automated mode:



	LoadSim [SimFile [TestName]] [/q]



where:

SimFile	is the name of a .SIM file to open.

TestName	is the name of a test in the specified .SIM file. If this is not specified, the .SIM file is opened but no test is run.

/q	tells LoadSim to quit after the specified test run is finished. This allows you to run several consecutive tests from a batch file.

�Data Analysis

This section is primarily intended for those who wish to use LoadSim as a tool for performance analysis or capacity planning. The examples are based on those used by the Microsoft Exchange Performance Team.

As a performance tool, LoadSim is primarily used to help answer the question: How many users per server does a Microsoft Exchange Server support? The most direct way to approach an answer is to use LoadSim to generate a graph of perceived client response time as a function of the number of active users.
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Figure 1.1 Graph of Response Time Score vs. Number of Users



The generation of the data behind this graph is described in “Concept and Procedure” later in this document.

User Definitions

To standardize results and provide a basis for comparing results across topologies and platforms, LoadSim defines three basic user types. These types are available in the LoadSim Initialize Users and Load Simulation test dialog boxes as preconfigured settings, or you can enter and modify them manually. You can use LoadSim to completely customize your user definition from those listed. However, it’s a good idea to standardize on one or two basic user types before attempting to analyze hardware and topology configurations. The following are the LoadSim parameter definitions for the Initialize Users and Load Simulation tests. The Initialize Users test uses the same message file distribution and weighting as the Load Simulation test.



Parameter�Light�Medium�Heavy��	Number of Non-Default Folders�20�40�60��	Number of Messages per Folder�5�5�5��	Number of Messages in Inbox�1�4�9��	Number of Messages in Deleted Items�1�1�1��Figure 1.2 LoadSim Canonical User Definitions for Initialize Users



Parameter�Light�Medium�Heavy��Hours in Day�8�8�8��Originate New Mail (not reply or forward)�2x�4x�6x��	Text only message�����		1K text (ups1k.msg)�90�60�50��		2K text (ups2k.msg)��16�10��		4K text (ups4k.msg)��4�5��	1K text message with attachment�����		10K attachment (ups10kat.msg)�10�5�10��		Excel attachment (upsXLatt.msg)��4�5��		Word attachment (upsWDatt.msg)��2�5��		Embedded bitmap (upsBMobj.msg)��2�5��		Embedded Excel object (upsXLobj.msg)��2�10��Recipients per New/Forward Message�3�3�3��Add a Distribution List to Addressees�30%�30%�30%��Read New Mail�12x�12x�12x��	Send Reply�5%�7%�15%��	Send Reply All�3%�5%�7%��	Send Forward�5%�7%�7%��	Delete (move to Deleted Items folder)�40%�40%�40%��	Move Messages�20%�20%�20%��Load Attachments on Read Mail�25%�25%�25%��Maximum Inbox Size (in Messages)�20�125�250��Other old mail processing�5x�15x�20x��Schedule+ Changes�1x�5x�10x��Empty Deleted Items Folder�1x�1x�1x��Messages Sent per Day (computed average)�4.7�14.2�30.7��Messages Received per Day (computed average)�22.9�66.3�118.9��Figure 1.3 LoadSim Canonical User Definitions for Load Simulation

Tools

One useful tool provided with LoadSim is the LsLog (LoadSim Performance Log parser) tool, a Windows NT command-line executable file designed to manipulate data from LoadSim performance log files. For information on setting up performance logging, see “Specifying Preferences” earlier in this document. In general, LsLog accepts one command parameter and one or more LoadSim performance log files and prints its results to a standard output device. You can use output redirection (< and >) to save or print the results. You can always get quick help for LsLog by opening a Windows NT command prompt and typing lslog /?. LsLog will briefly describe its features:

Truncate Extract a time window from a given log file, and output a new log file.

Merge Combine two or more LoadSim performance log files into one log file.

Answer Generate Nth percentile results for each type of action LoadSim logs, as well as a weighted average Nth percentile result for all actions. By default, N is 95. The 95th percentile response time for a given action means that 95 percent of all response times recorded for that action were equal to or below that value. This type of measurement is typical to many forms of statistical analysis.

Times List the starting and ending timestamps for the given set of files. This is an easy way to find out what time period your log files cover.

Concept and Procedure

Before attempting to use LoadSim to answer the users per server question, read Chapter 5, “Performance,” in the Microsoft Exchange Server Concepts and Planning Guide. Understanding how users differ and can be defined, how system resources affect both client and server performance, how MAPI clients interact with the Microsoft Exchange Server, and how the server itself works internally makes the entire process of determining users per server much more understandable.

Using LoadSim to examine a server under load is easy; put together a reasonably realistic test, run it, and experiment with Windows NT Performance Monitor on the server computer(s) while the test is running. Taking this approach gives you some idea of how the server behaves. However, it doesn’t give good data for the user experience, can be difficult to reproduce, and doesn’t yield any information about the effects of a varying user load. Generating a reliable, reproducible, explicable, useful users per server (UPS) graph is a much more meticulous process. Typically, missing one step in the process necessitates running it again. Therefore, it’s extremely important to be very careful, follow all the steps every time, and document mistakes. A solid understanding of the Microsoft Exchange Server is a great asset in this process; you’re much less likely to have problems if you understand how the server works and why you’re doing each step.

To generate a UPS graph like the one in Figure 1.1, you need to make several test runs, one for each data point. For each run, LoadSim logs performance data for all actions performed. Using this data, you can produce a weighted average 95th percentile response time score that represents the ability of the servers being tested to support the number of users run. After graphing this score versus the number of users run and defining the limit of acceptable response times, you can determine an approximate number of users supported by the system under investigation. The other piece of information you receive is the shape of the curve; if it’s more-or-less linear, for instance, you know that adding a few users won’t make huge differences in response times and that the server should be fairly flexible under variable load.

Generating a Single Data Point

The following are the basic steps involved in generating a single data point on the UPS graph (also see “Running Tests” earlier in this document). It takes some time to double-check everything the first few times, but the process gets easier. This list assumes that your setup is functional; all the clients can connect to the appropriate servers, the users are imported, the distribution lists (if defined) have the right members, and so on. It might be a good idea to review the steps in the “Topology Setup” section for verification.

Make sure you’re running the appropriate number of users for the current data point; double-check the Senders and Recipients property pages in your test specifications. Double-check the Messages property pages to make sure the files and weights match the user definitions you’re using. If you’re using multiple LoadSim clients, make sure they’re all using the correct .SIM file and have the same list of client computers. Also, make sure you’re using all of the client computers. As a verification, after the first test run, you can check the output log files (specified in the Options dialog box) for the names of the users used by each client computer and verify that the entire set of users was spanned correctly. This is one of many reasons to leave output logging selected; there are many things about your test that you can verify using these files.

Your information store database should be empty before you start the Initialize Users test. To erase the database and log files, stop the information store service, run the ISWipe command-line utility (installed with Microsoft Exchange Server), and then restart the service.

Warning ISWipe permanently erases your information store databases.

Start the Initialize Users test. It will run from start to finish as quickly as it can. If you have multiple clients defined, be sure to start them all.

This is a good point to double-check everything. Especially make sure you’ll be simulating the right set of users and that performance logging is selected in LoadSim. Consider using the Microsoft Exchange Server’s backup utilities to back up the database so you can restore it later and run the same test again without rerunning the user initialization. For more information, see the Microsoft Exchange Server Administrator’s Guide.

Start the Load Simulation test. If you have multiple clients defined, be sure to start them all.

After an appropriate amount of time, stop the test (see “Stopping Tests” earlier in this document). The appropriate time period depends on how long it takes the system you’ve defined to reach a steady state; for Light, Medium, or Heavy users (as defined previously) on a system with fewer than 1000 users total, eight hours should be plenty. The data generated by the Microsoft Exchange Performance Team (see the preceding graph and Appendix A, “Users Per Server Test Results”) used five- and six-hour test runs.

Archive and process the results (see below); add one more data point to your UPS graph.

Generating a Score from Raw LoadSim Performance Data

The following are the steps for generating a score from raw LoadSim performance log data. For details on setting up performance logging data, see “Specifying Preferences” earlier in this document.

Merge log files from all of your LoadSim client computers using the LsLog merge command. This produces a single, combined performance log file for all simulated clients. Alternately, you can generate scores from a single control client and use the rest of the scores for verification of the control. For more information, see “Doing It Right,” which follows.

Extract the appropriate time window from the merged log file using the LsLog truncate command. This produces a truncated log file, which is useful for two reasons. First, truncating the log file excludes performance results from the period before the test reached a steady state; for instance, if all clients are logging on at once, response times from the very beginning of the test will be artificially poor. Second, by extracting the same time window for each data point you generate, you can ensure consistent results between test runs, including a consistent number of data samples per user. For the data generated by the Microsoft Exchange Performance Team, the first two hours of data were removed from each six-hour test run.

Generate the 95th percentile response times and weighted average response time (the score) using the LsLog answer command.



Example

ClientA.log and clientB.log are LoadSim performance logs from a Load Simulation test that used two clients and ran for six hours. To generate the score:

lslog merge clientA.log clientB.log > merge.log

lslog truncate merge.log 2 6 > merge.2x6.log

lslog answer merge.2x6.log > score.txt

Doing It Right

Here are some helpful tips for making sure your test results are reasonable, reproducible, and a true reflection of the server being loaded:

The amount of physical RAM available on your LoadSim client computers can affect the score. For accurate performance results, you should run no more than 100 simulated Light or Medium users on a 32 Mb computer. If you have multiple client computers, you can get even more accurate results by using one client computer as a control:

Make two copies of the .SIM file for your test.

In the control .SIM file, clear the multiple client computers option, and set Senders in your Load Simulation test to some small fixed subset of the users for the entire test, say, the first 50. No other settings should change; the 50 control users still send to and receive mail from the rest of the users in the test.

In the other .SIM file, remove the control client computer from the client computer list, and set Senders in the Load Simulation test to exclude the set of users to be run on the control computer. Again, no other settings need to be changed.

When you run your test, you still generate the same load on the server, but there are fewer clients running on the control computer. You can use the score generated on that computer in your UPS graph.

Note It’s important to pick the right number of users for a control client computer.  If you simulate too many users, it defeats the purpose of using a control computer in the first place.  However, if you simulate too few clients, you won’t generate enough data for reliable, reproducible results.  For most user definitions, somewhere between 50 and 100 simulated clients is right for a control computer.  If you have one machine with more than 32 Mb of RAM, use that for the control computer.

LoadSim assumes you have sufficient network bandwidth to handle the user load you’re testing. Network noise is also very important; you should consider running your users per server tests on a private network. Otherwise, it’s difficult to produce reproducible results.

The importance of double-checking your Microsoft Exchange Server topology and LoadSim settings can’t be stressed enough; there are several very small discrepancies that can render your performance data meaningless. For instance, a distribution list with twice as many users as it should have or a 5 percent difference in Reply All actions can generate excessive mail traffic that will invalidate the results.
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