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THE FOUNDATION
Elite® completed a series of performance load tests with the
ELITE® 3ETM application to verify that it could scale to support
3,000 concurrent users on a recommended platform using
Microsoft® SQL Server 2005 and Intel/AMD 64-bit servers. We
also validated the 3E n-tier design, which allows physical
separation of the 3E application servers from the 3E database
server to provide maximum scalability.

The test was conducted at the Microsoft® Test Lab in Issaquah,
Washington during October and November of 2006 with the
assistance of Microsoft staff that helped with configuration 
and tuning. Below is a summary of the maximum stress 
test performed:

• ELITE 3E sustained a load of 3,000 concurrent users on SQL
Server 2005 against a 47GB database without error and while
using a reasonably low-to-moderate percentage of available
CPU resources sufficiently allowing for further headroom
growth (see the table Application and Database Server CPU
Utilization on page 9 ).

• A 3,000 concurrent user load in a professional services
organization would conservatively equate to an organization
of approximately 11,000 active timekeepers/users in total.
This is modeled in the table.

• The environment and scenario tested was designed to
simulate a heavy workload environment comprised of several
typically heavy areas of operation within the ELITE 3E suite of
business optimization applications. These included: time
entry, cost entry, general ledger, accounts payable, prebill
generation, prebill editing, billing, conflict searches, online
inquiries, reporting and Microsoft® BizTalk system integration
data loading.

During the performance load test, 3,000 concurrent users were
running the following tasks on Elite 3E:

OBJECTIVE
• Determine that ELITE 3E could scale to 3,000 concurrent

users under load when used in conjunction with multiple
application servers.

• Provide hardware recommendations for Elite clients and
prospects that want to scale upwards by utilizing multiple 
3E application servers.

• Locate areas of contention within the database that might
prevent it from scaling even further on 64-bit hardware.

MAXIMUM STRESS TEST CONCURRENT 
USERS

TOTAL 
USERS

Back Office Users

Back Office Concurrent Users 345

Back Office Concurrent User Rate 100%

Total Back Office Users 345

Timekeeper Users

Timekeeper Concurrent Users

Timekeeper Concurrent User Rate 2,655

Total Timekeeper Users 25% 10,620

Grand Totals 3,000 10,965

Time Entry
• 2,405 virtual users performing time entry, with each user

producing 10 time entry records per hour.

Cost Entry
• 52 virtual users performing cost entry, with each user

producing 20 cost entry records per hour.

General Ledger
• 36 virtual users performing general journal entry, with

each user producing 20 general journal records per hour.

Accounts Payable
• 96 virtual users performing voucher entry, with each user

producing 20 voucher records per hour.

Billing
• 4 virtual users performing prebill generation, with each

user producing 587 prebill records per hour.

• 100 virtual users performing proforma edit and bill
generation, with each user producing 7 bill records 
per hour.

Inquiries
• 125 virtual users performing matter/engagement inquiry,

with each user producing 4 online reporting inquiries 
per hour.

• 125 virtual users performing client inquiry, with each user
producing 4 online reporting inquiries per hour.

Conflicts
• 36 virtual users performing conflicts searches, with each

user producing 8 searches per hour.

Reporting
• 21 virtual users performing Aged AR reporting, with each

user producing 4 reports per hour.

BizTalk Web Services Data Loads
• Timeload adding 6,000 time records.

• Costload adding 10,000 cost records.
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TEST METHODOLOGY
Strategy
The strategy employed simulated users performing a series 
of tasks that stressed different parts of the system (e.g.,
application, database, network, etc.) to monitor how well 
the entire system handled the load. Users executed the 
tasks with random data (i.e., not always using the same
matter/engagement) to simulate actual usage. Using a
sophisticated load performance automation tool, we were 
able to simulate actual users exercising different parts of the
system. The automation tool allowed us to specify actual steps
that a user would take when performing each task (including all
keyboard and mouse activity) as well as randomize the data.

Borland® SilkPerformer® 7.3.1 Workbench and SilkPerformer
7.3.1 Explorer were used to drive the tests. Ten (10) test scripts
and two (2) BizTalk load files were constructed from frequently
used areas of the 3E application suite. The test scripts were
individually scripted from the actual output of 3E applications
and parameterized by hand. The BizTalk load files were created
to simulate actual client load submissions.

Load Testing Tools
Load testing tools have improved significantly over the past
several years. Multiple companies now develop tools that have
respected reputations in the industry. Vendors include Borland,
Mercury, Rational (IBM) and others. We evaluated several of
these sophisticated packages and decided to use SilkPerformer.
SilkPerformer is also used by other Thomson Reuters
companies (e.g., West) for performance load testing, so our
choice was validated by their experiences.

TEST COMPOSITION
A series of ten (10) test scripts and two (2) BizTalk load file
submissions were composed to represent several typically
heavy areas of operation within the ELITE 3E suite of business
optimization applications.

Tests were designed so that each instance was completely 
self-contained, enabling it to run without waiting for data from
any other instance. Additionally, if a process consumed data 
in a certain state (i.e., when the billing module "consumed" a
billable matter), then the process would manage restoration of
the database.

Following are the scripts and BizTalk loads that were tested: 

The process instances were scheduled for execution 
using SilkPerformer, which allowed instances to run in parallel
and on time. The frequency of instances was dictated by the
desired throughput for the module in each test. Following is a
summary of the work performed by each test.

Instance of SilkPerformer tool in operation.

Script Description

1 Time Entry

2 Cost Entry

3 GL General Journal Entry

4 AP Voucher Entry

5 Proforma Generation

6 Proforma Edit / Bill Generation

7 Billing Inquiry Matter

8 Billing Inquiry Client

9 Conflicts Search

10 Aged AR Report

11 BizTalk Costload

12 BizTalk Timeload
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Runtime Parameter Values
Each module accepted a number of parameters that dictated
which matter/engagement or client, etc., that an instance
would work on at runtime.

To drive parameterized scripts over hundreds or thousands of
iterations requires approximately the same number of carefully
selected parameter value sets. These sets must reflect typical
day-to-day activity while maintaining a balance between being
artificially too unique or repetitive. Otherwise, the test might
not reflect typical contention between instances of the same
script, or it could unfairly take advantage of the large (but finite)
memory page cache that SQL Server maintains between itself
and the disk.

Test Database
The test database provided by an existing Elite client was
representative in size and content to emulate 3E usage in a
large firm environment and occupied approximately 47GB
including data and indices. The sizes of key tables in the
database are shown below:
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Script Description / Work

1

Time Entry

Open the browser and point to a 3E application server. Fill
out the form from a data file and serially execute 10 add
operations. Post the records. Close the browser.

2

Cost Entry

Open the browser and point to a 3E application server. Fill
out the form from a data file and serially execute 20 add
operations. Post the records.Close the browser.

3

GL General Journal Entry

Open the browser and point to a 3E application server. Fill
out the form from a data file and serially execute 20 add
operations. Post the records. Close the browser.

4

AP Voucher Entry

Open the browser and point to a 3E application server. Fill
out the form from a data file and serially execute 20 add
operations. Post the records. Close the browser.

5

Proforma Generation

Open the browser and point to a 3E application server.
Create all prebills for a representative office within the data.
Release the records. Close the browser.

6

Proforma Edit / Bill Generation

Open the browser and point to a 3E application server.
Select an existing proforma with 10 time and 10 cost
records. Make three timecard adjustments and one
costcard modification. Bill the proforma. Close the browser.

7

Billing Inquiry Matter

Open the browser and point to a 3E application server.
Perform an inquiry based on a data file containing
matter/engagement numbers. Close the browser.

8

Billing Inquiry Client

Open the browser and point to a 3E application server.
Perform an inquiry based on a data file containing client
numbers. Close the browser.

9

Conflicts Search

Open the browser and point to a 3E application server. Fill
out the form based on a data file. Perform a conflict search
and route the results. Close the browser.

10

Aged AR Report

Open the browser and point to a 3E application server.
Create an Aged AR report for the entire firm. Write it to a
file. Close the browser.

11

BizTalk Costload

After the performance test has begun, open a remote
desktop connection to the BizTalk server. Submit a 10,000
record costload.

12

BizTalk Timeload

After the performance test has begun, open a remote
desktop connection to the BizTalk server. Submit a 6,000
record timeload.

Table Description Approx. Rows

Timekeeper Timekeepers 898

Matter Matters 110,539

Client Clients 17,521

Timecard Time Entries 4,241,090

Costcard Cost Entries 1,361,995

Billsum Billing Summary 1,632,079

ARMaster Accounts Receivable 
Master File 1,029,434

ARDetail Accounts Receivable 
Detail Records 1,029,449

BasePostHeader Header General Ledger
Post Entries 1,637,739

BasePost Detail General Ledger 
Post Entries 4,363,677

TimeBill Billed Time Entries 2,857,199

TimeRcpt Paid Time Cards 2,689,916

CostBill Billed Cost Entries 1,091,081

CostRcpt Paid Cost Cards 930,384

GLDetail General Ledger Detail 4,269,131

GJDetail General Journal Detail 1,128,286
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TEST ENVIRONMENT
For the performance load test, 3E services were installed on
their own private servers and connected to a single, separately
hosted SQL Server 2005 service. All 3E application servers
were running Windows Server 2003 R2 Standard x64 Edition,
Service Pack 1. The SQL Server 2005 database server was
running Windows Server 2003 R2 Enterprise x64 Edition,
Service Pack 1.

Eight (8) two processor, dual-core 3E application servers were
connected to one (1) quad processor, dual-core SQL Server
2005 database server over a Gigabit network. Details for these
servers, the hardware load balancer, domain controller and
network switch are detailed in the table below:
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Hardware Model Processors RAM Direct Attached Storage

Database Server
HP®

DL585 G1

4 dual-core
2.4 Ghz 

Opterons 32GB

3 HP Smart Array 6400’s 256MB cache
connected to 3 shelves of 72GB 15K RPM SCSI
drives RAID 10 over 14 spindles and then
striped using Windows Dynamic Disks to form
one volume

Application Servers HP®

DL385 G1
2 dual-core 

2.2 Ghz Opterons 8GB Smart Array p600 SAS, 2X36GB 10K RPM SAS
drives in RAID 1

Silk Performer Servers HP® ProLiant 
DL380 G3

2 x 3.2Ghz
Intel® Xeon®

2GB Smart Array 5i 2X18GB 10K RPM drives RAID 1

Active Directory Controller HP® ProLiant 
DL380 G4

2 x 3.6Ghz
Intel® Xeon®

4GB Smart Array 6I 2X36GB 10K RPM Drives RAID 1

Load Balancer
CoyotePoint®

E350 SI

Switches
Cisco® 6913’s

with 1G port blades

General Schematic



ELITE 3E PERFORMANCE BENCHMARKS – LOAD AND SCALABILITY TESTING

RESULTS
3,000 Concurrent User Test 
Test results demonstrated that ELITE 3E is capable of
impressive high-end scaling when the 3E services are split off
into their own host servers. The following table summarizes the
heavy work volume completed by users as well as additional
demands placed on the system by BizTalk Web services time
and cost data loads.

Average Response Times per Script
The process response times measured and represented on the
following three pages demonstrate the average time between
TCP/IP request and response. Response times were low and
extremely consistent given the heavy workload under which the
servers were running.
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Time Entry: 
• 2,405 virtual users performing time entry, with each 

user producing 10 time entry records per hour. 
(24,050 time entries)

Cost Entry: 
• 52 virtual users performing cost entry, with each 

user producing 20 cost entry records per hour. 
(1,040 cost entries)

General Ledger: 
• 36 virtual users performing general journal entry, with

each user producing 20 general journal records per hour.
(720 journal entries)

Accounts Payable: 
• 96 virtual users performing voucher entry, with each 

user producing 20 voucher records per hour. 
(1,920 voucher entries)

Billing:
• 4 virtual users performing prebill generation, with each

user producing 587 prebill records per hour. 
(2,348 prebills generated)

• 100 virtual users performing proforma edit and bill
generation, with each user producing 7 bill records per
hour. (700 invoices edited and billed)

Inquiries:
•  125 virtual users performing matter/engagement inquiry

with each user producing 4 online reporting inquiries per
hour. (500 matter/engagement inquiries)

• 125 virtual users performing client inquiry with each user
producing 4 online reporting inquiries per hour. (500
client inquiries)

Conflicts:
• 36 virtual users performing conflicts searches, with 

each user producing 8 searches per hour. 
(288 conflict searches)

Reporting:
• 21 virtual users performing Aged AR reporting, with each

user producing 4 reports per hour. (84 reports)

BizTalk Loads:
• Timeload adding 6,000 additional time records.

• Costload adding 10,000 additional cost records.
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Script Name Script Counter Action Description Average Response
Time (seconds)

Time Entry

ClickTimeEntry From a browser pointing to the 3E home page, select the
Time Entry process. 0.570

ClickAdd Click the Add button to open the time entry form and add
a new entry. 0.472

FillinTimeEntryForm Fill in the form. The time to the right reflects filling in 
one form. 0.898

ClickUpdate
Click the Update button to enter the time entry. (Repeat
this process 9 times to create and add 
10 time entries.)

0.091

ClickPost Click the Post button to release all 10 time entries. 
The time to the right reflects posting 10 records. 8.238

Cost Entry

CostEntry From a browser pointing to the 3E home page, select the
Cost Entry process. 0.439

ClickAdd Click the Add button to open the cost entry form and add
a new entry. 0.883

FillInForm Fill in the form. The time to the right reflects filling in 
one form. 0.718

ClickUpdate Click the Update button to enter the cost entry. (Repeat
this process 19 times to create and add 20 cost entries.) 0.046

ClickPost Click the Post button to release all 20 cost entries. 
The time to the right reflects posting 20 records. 2.414

General Ledger

ClickAdd Click the Add button to open the general journal 
entry form. 0.305

ClickChildFormAdd Click the form Add button to add a new line to the general
journal grid and add a new entry. 0.849

EnterGLAccount Enter and validate 5 unique general ledger account
segments and journal entry amount. 7.584

ClickAddAgain Click the form Add button to add a new line to the general
journal grid and add a new entry. 0.634

EnterGLAccountAgain

Enter and validate 5 unique general ledger account
segments and journal entry amount. (Repeat this 
process 19 times to create and add 20 general 
journal entries.)

7.584

ClickRelease Click the Release button to release all 20 general journal
entries. The time to the right reflects releasing 20 records. 2.149
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Script Name Script Counter Action Description Average Response
Time (seconds)

Accounts Payable

ClickVoucherShortEntry From a browser pointing to the 3E home page, select the
Client Matter Inquiry process. 0.726

FillinForm
Enter data in the full AP Voucher form. The time to the
right reflects filling in one form. (Repeat this process 19
times to create and add 20 voucher entries.)

49.400

ClickRelease Click the Release button to release all 20 voucher entries.
The time to the right reflects releasing 20 records. 1.649

Prebill Generation

ClickAdd Click the Add button to open the prebill generation form. 0.356

ClickResetDatesUsingDropdown Select the date range for time and cost inclusion. 2.344

ClickResetButton Sets the date range for the proforma run from the 
above step. 0.250

SelectChangeStatusTo
Click Change Status option to change the previous
proforma if time or cost has been included in the current
proforma.

0.297

ClickProformaGenerationChildAdd Opens the child form to determine how the proforma 
is created. 0.524

SelectOffice Select proforma run by office. 0.172

ClickGenerate
Click Generate button to execute and generate prebills
for an entire office subset of the data that includes 587
matters/engagements.

53.570

Prebill Edit / Bill Generation

ClickProformaEdit From a browser pointing to the 3E home page, select the
Proforma Edit process. 0.784

EnterMatterNumber Enter the matter number of the prebill with time and cost
records to be edited and billed. 0.261

ClickSearch Search the database for the existing prebill. 0.519

ClickSelectButton Select the prebill record – a mix with 20 time/costs and
others with 50+ entries. 62.974

ClickSelectDropdownAndTransfer Choose the Transfer option which displays the Transfer
form for the first time record. 2.919

ClickOK Accept the Transfer form information and transfer the
time entry to the new matter record. 6.955

ClickOKAgain Click OK on the Windows® Internet Explorer® form that
acknowledges the transfer. 1.806

MakeNarrativeChange Make a change to the narrative field on the next record. 0.01

ClickTab Clicking tab accepts the narrative change. 0.631

ChangeGridDropdownToExpanded Change the display format form grid. 0.017

ChangeBillQuantityToOne Edit Billed Hours to 1.00 for an entry. 0.015

ClickBill Bill the prebill and write out data to a file for automated
print/format handling. 13.409
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Script Name Script Counter Action Description Average Response
Time (seconds)

Online Inquiry Matter/Engagement

SelectClient/MatterInquiry From a browser pointing to the 3E home page, select the
Client/Matter Inquiry process. 0.795

EnterMatterFieldTabOut Enter a matter number into the Matter field. 0.037

ClickSubmit Click the Submit button to generate inquiry results. 1.698

ClickHome Click the Home button to return to home page. 0.191

Online Inquiry Client

SelectClient/MatterInquiry From a browser pointing to the 3E home page, select the
Client/Matter Inquiry process. 0.842

EnterClientNumberTabFields Enter a client number into the Client field. 0.036

ClickSubmit Click the Submit button to generate inquiry results. 1.387

ClickHome Click the Home button to return to home page. 0.195

Conflicts Search

ClickConflictsDashboard From a browser pointing to the 3E home page, select the
Conflicts Dashboard link to go to the Conflicts page. 0.281

ClickConflictsSearch From the 3E Conflicts Dashboard page, select the
Conflict Search process. 0.702

EnterSearchReason Enter description for search process. 0.174

ClickAddOnSearchNamesChildForm Click the Add button to open the search terms form for
data entry. 2.534

EnterPartyType Enter search terms. 0.101

ClickSearchButton Click Search button to execute search and return results. 7.389

ClickRoute Click Route button to send full report to another
individual for review. 11.847

ClickAcknowledge Acknowledge receipt of report from originating source. 5.484

Aged AR Report

ClickMatterAgedARScheduled
From a browser pointing to the 3E home page, select 
the Aged AR Report process and generate the 
Aged AR Report.

1.560

ClickOK Report is displayed, select OK button to print. 1.560

Click3EBackButton Select Back button to return to home page. 2.322
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Application and Database Server Average 
CPU Utilization
The following table and graph illustrate that the average
processor utilization for the 3E Application Servers was
approximately 10% and that the 3E Database Server averaged
below 58%. In general, the 10% average utilization level for the
eight application servers suggests that fewer servers could be
used to support 3,000 concurrent users.

Transaction and Database Record Count Changes
The load test provides two methods of showing work
completed – an increase in database record counts and a total
transaction count for scripts that do not increment SQL tables.

CONCLUSION
Performance testing demonstrated that ELITE 3E can scale to
satisfy the requirements of Elite clients and prospects. The
environment and test scenarios were designed to simulate a
heavy workload environment that included additional demands
being placed on the system by BizTalk Web services time and
cost data loads. ELITE 3E was able to easily sustain a load of
3,000 concurrent users and provided consistent response times
for system processes while expending a low-to-moderate
percentage of available CPU resources.
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Server Name Server Description
Average
CPU 
Usage

la-lt-db03.elitetest.com Database Server 57.598 %

la-lt-wapi11.elitetest.com Application Server 1 9.234 %

la-lt-wapi12.elitetest.com Application Server 2 9.159 %

la-lt-wapi13.elitetest.com Application Server 3 10.165 %

la-lt-wapi14.elitetest.com Application Server 4 8.755 %

la-lt-wapi15.elitetest.com Application Server 5 10.087 %

la-lt-wapi16.elitetest.com Application Server 6 10.867 %

la-lt-wapi17.elitetest.com Application Server 7 10.046 %

la-lt-wapi18.elitetest.com Application Server 8 11.499 %

Application Server Utilization (% Processor Time)

SQL Statements Before After Variance

select count(*) from timecard_ 4,171,352 4,211,407 40,055

select count(*) from costcard_ 1,350,612 1,362,474 11,862

select count(*) from gj 96,652 97,242 590

select count(*) from voucher 215,375 216,753 1,378

select count(*) from profmaster 86,699 89,047 2,348

select count(*) from invmaster 229,219 229,902 683

Transactions

Conflicts Searches 0 285 285

Aged AR Reports 0 84 84

Matter Inquiry 0 820 820

Client Inquiry 0 500 500
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