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Overview

ABackground

AProblem

ALoad Test Configurations
ACombatting Concurrency
ALessons Learned

AWish list

AClosing remarks
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Introduction

AConcurrencywe are only talking about the number of
simultaneous web responds In a survey

ANeedfor efficiency in multimode surveys with high
respondentvolume

ASurvey complexity and demand for high availability continue
to grow
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Background

AThe 2021 Leadup Issues: SQAIt&QL Server

AThe 2023 Incident
A2 600 simultaneous invites led to CPU overload and ldss

AEvent impact:

AHigh CPU/RAM usage:@®0%
AData loss and survey inaccessibility
ALoad during the evenB2¢42 concurrent respondents

ACBS benchmark: 5660
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April 5, 2023 excluding cases under 1 minute
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Pre-2025 Gold Standard Configurations

Al front-end and 1 baclend server, each with 16 GB RAM and
4 Cores

Gold Standard Configuration:
Blaise Server Role Notes
Server Audit|CATI|Data |Data Entry [Resource|Session |Web
16GEB The front-end web server (respondent-facing); the login portal
1 4 cores also sit on this server.
16GEB The back-end Blaise server (behind the firewall); is where data
2 4 cores resides and is secure.
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Factors

Alnfrastructure failureiave huge consequences
ASurvey crashes, lost data, and frustratesgrs

AMonitoring blind spots
AThe lack of reafime insights makes detectiadfficult

ASurvey complexity matters

AOne survey may support 10,000 users, while another only 200
are in a given servaonfiguration

ASurveys vary in complexity anesourcedemand
AHeavy surveys may require a dedicated server
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Observations

Alnfrastructure variables: RAM, CPU cores, licensing,
networking, andsecurity

AMulti-threading observations:
ABlaise app isn't, but web runtimes amaulti-threaded

ASurvey vs. Server Complexity
ANot all surveys impact serveesjually

AVirtual vs. Physical Servers
ABalance cost, flexibility, angerformance

AUnknown concurrency thresholds
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Hardware Recommendations

ABlaiseminimalserverrecommendations
AMin: 4GB RAM, 2.6GHz
ARec: 8GB RAM, 3.2GHz
ASurvey design affects performance

ATheseshouldbe revisited/updated
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Server Configuration Review

AWhy load testing became essential
AReactive fixes led to systematic testieffprts

ALoad testing tools:
AJMeter,BlazeMeterRanorex AzurePipelines

AWe wanted to ensure our testing results had a baseline and
reached out to CBS to ask for the survey they use to load test
versions oBlaise

AFormalized tests across configurations
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CPU andsezoLoad- SRC

Server config

Physical/Virtual |Virtual machines

0S Microsoft Windows Server 2019 Standard
Processor 4 Cores, 3400 Mhz

RAM 32GB

HDD HDs in Raid 6

Blaise 5.14.9.3696

Data Interface

SQL Server connection for all data

Jmeter config

Concurrent users 600
Ramp-up 300
Loop Infinite
Datamodel Gezo
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CPU andsezoLoad- CBS

Server config

Physical/Virtual |[Physical machines

0S Microsoft Windows Server 2019 Standard

Processor Intel(R) Core(TM) i7-9700 CPU @ 3.00GHz, 3000 Mhz, 8 Core(s), 8 Logical Processor(s)
RAM 32GB

HDD SSD

Blaise 5.14.9.3696

Data Interface SQL Server connection for all data

* In these test runs, the number of processor cores and RAM usage have been software-limited.

Jmeter config

Concurrent users |600
Ramp-up 300 seconds
Duration 24 minutes
Loop Infinite
Datamodel Gezo

* The JMeter configuration remained the same throughout all these tests. Only the number of web servers
was adjusted depending on the test.

Note: A single measurement was performed per configuration. To obtain a more accurate picture, at least
three runs should be conducted per configuration.
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U-M GezoResultsc 1 Web, 1 Admin

Requests Executions Response Times (ms) Throughput Network (KB/sec)
- B s EMMOr, s 3 s o T g B s . B .
Label #Samples FAIL % Average Min Max Median pct pct 99th pct Transactions/s Received Sent
Total 120540 0 0.00% 2238.50 1 14681 2138.00 3895.00 4078.00 4638.98 50.16 10544.47  499.19
executeaction 105540 0 0.00% 234739 36 14681 2138.00 3895.00 4078.00 4638.98 44.11 5787.45 482.57
fetch_lookup_results 600 0 0.00% 237294 16 8607 229100 4456.30 564545 740757 167 1.92 18.01
gezoexp 1200 0 0.00% 3427.71 126 14603 384250 615950 744220 11213.80 062 2894.53 2.60
key page 1200 0 0.00% 297165 89 6433 3776.00 559580 583690 6153.88 062 37.14 5.26
receipt_page 600 0 0.00% 4891.07 2306 13194 480950 6011.70 626195 7956.16 1.30 58.96 16.53
select_external record 600 0 0.00% 2219.44 44 8636 214750 3931.30 4580.25 643999 167 120.70 26.22
start_interview 1200 0 0.00% 282538 71 6660 351500 535000 574190 619694 062 45.22 0.57
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CBS Resu@ 1 Web, 1 Admin

Requests Executions Response Times (ms) Throughput Network (KB/sec)
- & s MO ¢ & ¢ s U, %, 9, & ¢ &
Label #5amples FAIL % Average Min Max Median pct pct pct Transactions/s Received Sent
Total 145345 0 0.00% 177.53 0 6678 71.00 22800 41200 662.00 60.51 11782.84 612.54
executeaction 129145 0 0.00% 183.69 22 66fe 72.00 22600 39200 64099  53.97 7005.15 289 53
fetch_lookup results 1200 0 0.00% 89.40 7 1488 32.00 21600 42430 66864 0.74 0.84 7.90
gezoexp 1200 0 0.00% 256.69 43 3466 66.00 69850 94965 136399 0.74 3456.94 3.01
key page 1200 0 0.00% 344638 60 3673 151.00 80490 1065.80 3478691 0.74 44 .49 6.29
receipt_page 600 0 0.00% 586.86 84 3639  443.00 1089.70 1380.70 360591 193 87.27 24 42
select external _record 1200 0 0.00% 9578 23 1485 50.00 21370  350.00 81536 0.74 23.01 11.50
start_interview 1200 0 0.00% 325.03 D22 3459 157.00 787.00 101555 142989 0.74 24.09 0.67

INSTITUTE FOR SOCIAL RESEARCH

SURVEY RESEARCH CENTER

UNIVERSITY OF MICHIGAN

13

© 2025 Regents of the University of Michigan



Results:GezolLoad Testing

AU-M ¢ CBS differences

AWhatdo they meary if we can determine what or why they are
different

Ab2USY R2Yy QU FaadzyS e€2dzNJ & SNIS
LISNAF 2 NI YU Vessions. { Q GSauAyd

AThere are many configurations and considerationsdnsider
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Large Study (FES25) LobBsstConfiguration

Three environments

A2 servers: 1 fronend Web and 1 baeknd Admin w/32 GB & 4
cores

A4 servers: 3 fronend Web and 1 baeknd Admin w/32 GB & 4
cores

A6 servers: 5 fronend Web and 1 baeknd Admin w/32 GB & 4
cores
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25 Concurrent Respondents

1 Web and 1 Admin Server with 25 Concurrent Respondents

Requests Executions Response Times (s) Throughput Network (KB/sec)
Label #Samples FAIL Error % Average Min Max Median 90th pct 95th pct 99th pct Transactions/s Received Sent
Total 6950 0 0.00% 4 57955 0.004 67.598 3.767 | 7.9281 9.76105 16.6359 1.82 401.81 87.01
executeaction 6550 0 0.00% 4.4873 1.089 33.057 3.8315 7.9046 9.6689 14.14558 1.75 339.33 85.86
receipt_page 25 0 0.00% 2.20212 1.46 6.031  1.792 3.4002 5.3368 6.031 0.19 4.35 19.68
start_interview 25 0 0.00% 59.12908 48.741 67.598 60.654 65.6948 67.1138 67.598 0.35 68.22 0.39

3 Web and 1 Admin Server with 25 Concurrent Respondents

Requests Executions Response Times (s) Throughput Network (KB/sec)
Label #Samples FAIL Error % Average Min Max Median 90th pct 95th pct 99th pct Transactions/s Received Sent
Total 6950 0 0.00% 1.91464 0.003 32.615 1.679 2424 292745 5.45082 2.28 503.17 108.95
executeaction 6550 0 0.00% 1.8498 0.806 12.883 1.682 | 2.3989 2.86745 4.1176 2.18 422.89 107
receipt_page 25 0 0.00% 2.0862 1.474  3.848 1.856 3.4382 3.8264 3.848 0.51 11.69 52.87
start_interview 25 0 0.00% 29.33716 25.002 32.615 30.234 32.5808 32.6105 32.615 0.77 150.64 0.87

5 Web and 1 Admin Server with 25 Concurrent Respondents

Requests Executions Response Times (s) Throughput Network (KB/sec)
Label #Samples FAIL Error % Average Min Max Median 90th pct 95th pct 99th pct Transactions/s Received Sent
Total 6950 0 0.00% 465546 0.003 69.028 4.2415  7.1807 8.1758 15.05054 1.82 401.09 86.84
executeaction 6550 0 0.00% 4.5859 1.176 42.054 42975 7169 | 81199 13.21811 1.74 338.36 85.61
receipt_page 25 0 0.00% 1.9824 1.632  5.671 1.812 21504  4.6816 5.671 0.26 5.91 26.73
start_interview 25 0 0.00% 59.51296 51.27 69.028 59.482 | 65.9192 68.2939  69.028 0.36 1.2 0.41
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50 Concurrent Respondents

1 Web and 1 Admin Server with 50 Concurrent Respondents

Requests Executions Response Times (s) Throughput Network (KB/sec)
Label #Samples FAIL Error % Average Min Max Median 90th pct 95th pct 99th pct Transactions/s Received Sel
Total 13900 2  0.01% 17.1175 0.003 142944 15.7265 28.2747  32.95925 45.84333 1.88 414.92 89.1
executeaction 13100 0 0.00% 17.21466 1.15 | 73.291 159575 2B8.1646 32.5902 42.95663 1.8 349.95 88.1
receipt_page 50 0 0.00% 5.15686 1.413 24122 3.0175 1458616 19.672 24.122 0.13 2.93 13.:
start_interview 50 0 0.00% 11417078 83.349 142.944 114.4895 129.9936 134.16255 142.944 0.33 64.67 0.3

3 Web and 1 Admin Server with 50 Concurrent Respondents

Requests Executions Response Times (s) Throughput Network (KB/sec)
Label #Samples FAIL Error % Average Min Max Median 90th pct 95th pct 99th pct Transactions/s Received Sel
Total 13900 269 1.94% 2.77609 0.001 56.29 2.168 4.3858 5.36195 10.70459 417 903.56 198.
executeaction 13100 262 2.00% 2.70045 0.016 25.054 2.195 4.3858  5.29395 9.40888 3.94 748.92 193.
receipt_page 50 1 2.00% 1.84306 0.751  3.557 1.808 2.0491 2.17875 3.557 0.07 49 6.8
start_interview 50 1 2.00% 45.79648 2417 56.29 46.535 55.7572 56.237 56.29 0.89 170.78 1.0

5 Web and 1 Admin Server with 50 Concurrent Respondents

Requests Executions Response Times (s) Throughput Network (KB/sec)
Label #Samples FAIL Error % Average Min Max Median 90th pct 95th pct 99th pct Transactions/s Received Sel
Total 13900 271 1.95% 20.73706 0.002 164.845 19.0605 33.164 38.6138 62.62687 1.26 272.95 60.
executeaction 13100 264 2.02% 20.9932 0.012 140.625 19.3385 33.036 38.2836 54.11786 1.19 225.92 58.:
receipt_page 50 1 2.00% 6.39016 0.019  26.832 4.131 16.1835  23.17835  26.832 0.01 0.15 0.¢
start_interview 50 1 2.00% 131.51406 1.277 164.845 136.0725 149.7446 157.3634 164.845 0.3 56.55 0.3
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100 Concurrent Respondents

1 Web and 1 Admin Server with 100 Concurrent Respondents

Requests Executions Response Times (s) Throughput
Label #Samples FAIL Error % Average Min Max  Median 90th pct 95th pct 99th pet Transactions/s
Total 27800 2693 9.69% 42.66912 0.002 240.533 44.8025 69.1641 77.36085 94.15089 1.75
executeaction 26200 2623 | 10.01% 43.56771 0.014 235.182 44.7195 68.8759 76.8713 93.11809 1.65
receipt_page 100 10 | 10.00% 20.13576 0.219 94.151 | 8.805 55.716  66.9784 @ 93.91031 0.01
start_interview 100 10 10.00% 145.66385 1.246 240.533 120.6675 223.6672 239.26575 240.52738 0.35
3 Web and 1 Admin Server with 100 Concurrent Respondents
Requests Executions Response Times (s) Throughput
Label #Samples FAIL Error % Average Min Max Median 90th pct 95th pct 99th pct Transactions/s
Total 27800 0 0.00% 7.52425 0.001 94.009 71075 11.1687 13.1649 18.95198 5.8
executeaction 26200 0 0.00% 7.6688 1.119 94.009 7.082 11.149  13.1179 18.91897 5.5
receipt_page 100 0 0.00% 2.04501 1.479 5.187 1.822 2.6216  3.B4135 5.1869 0.2
start_interview 100 0 0.00% 29.38787 11.111 74.041 26.1905 44.6936 47.85495 73.98022 0.87

5 Web and 1 Admin Server with 50 Concurrent Respondents

Response Times (s) Throughput

Max  Median 90th pct 95th pct

Executions

#Samples FAIL Error %

Requests

Label Transactions/s

99th pct

Average Min
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Network (KB/sec)

Received Sent
352.88 83.09
287.88 80.55

0.18 0.84
61.34 0.39

Network (KB/sec)

Received Sent
1277.92 276.71
1066.13 269.76

4.55 20.6
171.23 0.99

Network (KB/sec)

Received Sent
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1 Web & 1 Admin Server

1 Web and 1 Admin Server with 25 Concurrent Respondents
Requests Executions Response Times (s) Throughput Network (KB/sec)
Label #Samples FAIL Error % Average Min Max Median 90th pct 95th pet  99th pet Transactions/s Received Sent
Total 6950 0 0.00% 4.57935 0.004 67.598 3.767 7.9281  9.76105 16.6359 1.82 401.81 87.01
executeaction 6550 0 | 0.00% 4.4873 1.089  33.057 3.8315 | 79046  9.6689 14.14558 1.75 339.33 85.86
receipt_page 23 0 | 0.00% 2.20212 1.46  6.031 1.792 3.4002 | 5.3368 6.031 0.19 4.35 19.68
start_interview 29 0 | 0.00% 29.12908 48.741 67.598 60.654 | 65.6948 67.1138  67.098 0.35 68.22 0.39

1 Web and 1 Admin Server with 50 Concurrent Respondents
Requesis Executions Response Times (s) Throughput Network (KB/sec)
Label #5Samples FAIL Error % Average Min Max Median 90th pct 93th pct 99th pet Transactions/s Received Sent
Total 13900 2  0.01% 171175 0.003 142.944 15.7265 28.2747 32.95925 45.84333 1.88 414.92 89.85
executeaction 13100 0 | 0.00% 17.21466 1.15 | 73.291 | 15.9575  28.1646 32.5902 @ 42.95663 1.8 349.95 88.55
receipt_page 20 0 | 0.00% 2.15686 1.413 | 24122 3.0175 | 14.5616 @ 19.672 24,122 0.13 2.93 13.27
start_interview 20 0 | 0.00% 114.17078 83.349/142.944 114.4895 129.9936 | 134.16255 142.944 0.33 64.67 0.37

1 Web and 1 Admin Server with 100 Concurrent Respondents
Requests Executions Response Times (s) Throughput Network (KB/sec)
Label #Samples FAIL Error % Average Min Max Median 90th pct 953th pct  99th pet Transactions/s Received Sent
Total 27800 2693 9.69% 42.66912 0.002 240.533 44.8025 69.1641 77.36085 94.15089 1.75 352.88 83.09
executeaction 26200 2623 10.01% 43.96771 0.014 235.182 44.7185 | 68.8759 76.8713 93.11809 1.65 287.88 80.95
receipt_page 100 10 | 10.00% 20.13576 0.219 84151 8.805 29.716 | 66.9784 @ 93.91031 0.01 0.18 0.84
start_interview 100 10 10.00% 145.66385 1.246 240.533 120.6675| 223.6672 | 239.26575 240.52738 0.35 61.34 0.39

M SURVEY RESEARCH CENTER 19

UNIVERSITY OF MICHIGAN © 2025 Regents of the University of Michigan




3 Web & 1 Admin Server

Statistics for Four servers with 25 concurrent respondents

Requests Executions Response Times (s) Throughput Network (KB/sec)
Label #Samples FAIL Error % Average Min Max Median 90th pct 95th pet 99th pct Transactions/s Received Sent
Total 6950 0 0.00% 1.91464 0.003 32615 1.679 2424 292745 5.45082 228 503.17 108.95
executeaction 6550 0 0.00% 1.8498 0.806 12.883 1.682 2.3989 2.86745 4.1176 2.18 422.89 107
receipt_page 25 0 | 0.00% 2.0862 1.474 3848 | 1.856 3.4382 3.8264 3.848 0.51 11.69 52.87
start_interview 25 0 0.00% 29.33716 25.002 32.615| 30.234 32.5808 32.6105 32.615 0.77 150.64 0.87
3 Web and 1 Admin Server with 50 Concurrent Respondents
Requests Executions Response Times (s) Throughput Network (KB/sec)
Label #Samples FAIL Error % Average Min Max Median 90th pct 95th pct 99th pct Transactions/s Received Sent
Total 13900 269 1.94% 2.77609 0.001 56.29 2168 4.3858 5.36195 10.70459 4.17 903.56 198.81
executeaction 13100 262 2.00% 2.70045 0.016 25.054 | 2.195 4.3858 5.29395 9.40888 3.94 748.92 193.15
receipt_page 50 1 | 2.00% 1.84306 0.751 3.557 | 1.808 2.0491 217875 3.557 0.07 1.49 6.87
start_interview 50 1 | 2.00% 45.79648 2.417 | 56.29 46.535 | 55.7572  56.237 56.29 0.89 170.78 1.01
3 Web and 1 Admin Server with 100 Concurrent Respondents
Requests Executions Response Times (s) Throughput Network (KB/sec)
Label #Samples FAIL Error % Average Min Max Median 90th pct 95th pct 99th pct Transactions/s Received Sent
Total 27800 0 0.00% 7.52425 0.001 94.009 7.1075 11.1687 13.1649 18.95198 5.8 1277.92 276.71
executeaction 26200 0 0.00% 7.6688 1.119 94.009 | 7.082 11.149 | 131179  18.91897 2.9 1066.13 269.76
receipt_page 100 0 | 0.00% 2.04501 1.479 5187 | 1.822 2.6216 H 3.84135 5.1869 0.2 4.55 20.6
start_interview 100 0 0.00% 29.38787 11.111 74.041 | 26.1905 44.6936 47.85495 73.98022 0.87 171.23 0.99
3 Web and 1 Admin Server with 200 Concurrent Respondents
Requests Executions Response Times (s) Throughput Network (KB/sec)
Label #Samples FAIL Error % Average Min Max Median 90th pect 95th pet 99th pet Transactions/s Received Sent
Total 55600 0 0.00% 30.48397 0.001 334.226 29.083 47.8648 53.74335 66.55321 4.71 1039.34 225.05
executeaction 52400 0 0.00% 31.19975 1.403 334.226 29172 @ 47.794 53.642 66.25864 4.47 867.87 219.6
receipt_page 200 0 @ 0.00% 11.16862 1.457 67.119| 6.6255 | 28.2347 35.0922 56.77151 0.09 1.94 8.78
start_interview 200 0 0.00% 100.61226 35.964 209.731) 84.908 164.8221 176.0183|195.74889 0.79 154.82 0.9
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5 Web & 1 Admin Server

5 Web and 1 Admin Server with 25 Concurrent Respondents
Requests Executions Response Times (ms) Throughput MNetwork (KB/sec)
Label #Samples FAIL Error % Average Min Max Median 90th pect 95th pet 99th pet Transactions/s Received Sent
Total 6950 0 | 0.00% 4.65546 0.003 69.028 4.2415 7.1807 B8.1758 15.05054 1.82 401.09 86.84
executeaction 6590 0 | 0.00% 4.5859 1.176  42.054 4.2975 7.169 8.1199 | 13.21811 1.74 338.36 85.61
receipt_page 20 0 | 0.00% 1.9824 1.632  5.671 1.812 2.1504 | 4.6816 2.671 0.26 2.91 26.73
start_interview 20 0 | 0.00% 29.51296 21.27 | 69.028 59.482 | 659192 68.2939  ©659.028 0.36 71.2 0.41
5 Web and 1 Admin Server with 50 Concurrent Respondents
Requesis Executions Response Times (ms) Throughput Network (KB/sec)
Label #Samples FAIL Error %% Average Min Max Median 90th pct 95th pet 99th pet  Transactions/s Received Sent
Total 13900 271 | 1.95% 20.73706 0.002 164.845 19.0605 33.164 38.6138 62.62687 1.26 272.95 60.16
executeaction 13100 264  2.02% 20.9932 0.012 140.625 19.3385 33.036 | 38.2836 54.11786 1.19 225.92 58.39
receipt_page 50 1 | 2.00% 6.39016 0.019 26.832 4131  16.1835 |23.17835 26.832 0.01 0.15 0.6
start_interview 50 1 | 2.00% 131.51406 1.277 164.845 136.0725 149.7446 157.3634 164.845 0.3 96.55 0.34
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Other configurations Joristo the rescue)
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1 vs 2 Web Servers & 1 Admin 16 88m

Requests Executions Requests Executions R

Label - #Samples ¥ FAIL ¥ Emmor%: = Average ¥ Min ¥ Max ¥ Label - #5amples = FAIL ¥ Error% = Average = Min ¥ Max %
Total 75691 0 0.00% 1102.80 0 9447 Total 85676 0 0.00% 78.25 0 <070
executeaction 67743 0 0.00% 1167.86 23 9447 executeaction 74804 0 0.00% 82.71 22 3070
fetch_lookup_results 500 0 0.00% 1786.64 13 4186 fetch_lookup_results 600 0 0.00% 55.39 g 771
qezoexp 613 0 0.00% 853.00 44 4925 gezoexp 857 0 0.00% 66.03 43 538
key page 604 0 0.00% 969.11 63 4960 key page 845 0 0.00% 136.07 70 1150
receipt_page 18 0 0.00% 2406.22 1229 3192 receipt_page 257 0 0.00% 195.66 70 1444
select_external_record 600 0 0.00% 1689.03 29 4544 select_external_record 600 0 0.00% 56.69 24 647
start_interview 609 0 0.00% 907.52 23 0227 start_interview aa7 0 0.00% 129.45 20 1533

1 Web 2 Web

Requests Executions Requests Executions Re

Label - #%amples ¥ FAIL - Emmor% = Average ¥ Min - Max s Label - #Samples = FAIL - Error % = Average - Min = Max =
Total 84412 0 0.00% 191.54 0 5923 Total 85803 0 0.00% 66.56 0 3108
executeaction 73890 0 0.00% 198.74 22 2923 executeaction 74875 0 0.00% 70.70 21 3108
fetch_lookup_results 600 0 0.00% 192 67 9 1987 fetch_lookup_results 600 0 0.00% 29.88 8 659
gezoexp 626 0 0.00% 29614 43 3244 gezoexp 862 0 0.00% 50.79 43 177
key page 815 0 0.00% 337.56 64 3441 key_page 846 0 0.00% 123.95 29 244
receipt_page 228 0 0.00% 715.88 93 1514 receipt_page 262 0 0.00% 142.05 65 236
select_external_record 500 0 0.00% 169.56 24 1601 select_external_record 600 0 0.00% 46.01 24 142
start_interview 897 0 0.00% 343.75 48 3356 start_interview 662 0 0.00% 101.00 48 264
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Requests Executions Ri
Requests Executions R
Label - #Samples ¥ FAIL ¥ Emmor% % Average ¥ Min ¥ Max ¥
Label - #Samples ¥ FAIL ¥ Error% + Average ¥ Min ¥ Max ¥
Total 85851 0 0.00% 62.60 0 3089
Total 85425 0.00% 101.34 0 1887
executeaction 74604 0.00% 107.22 22 1887 sxecuieaction 74921 J 0.00% 26.34 22 3089
fetch_lookup_results 500 0 00% 48 40 . 411 fetch_lookup_results 600 0 0.00% 2476 8 89
gezoexp 853 0.12% 92 84 43 1045 SEE Lis . el — -4 =i
key_page 635 0.00% (5754 - 1137 key_page 848 0 0.00% 121.50 62 272
receipt_page 255 0.00% 322.94 84 1192 receipt_page <he 0 0.00% 139.21 68 234
select_external_record 500 0.00% 68 45 75 496 select_external_record 600 0 0.00% 45.39 23 107
start_interview 850 0.00% 161.50 52 1158 start_interview 862 0 0.00% 95.06 47 250
R is Executi R
Requests Executions I}\} He ot SCHHons
Label " #samples " EAIL " Error% 4 R " Min . Max " Label - #Samples ¥ FAIL ¥ Ermor% = Average ¥ Min ¥ Max ¥
ot 65860 0.00°, 6 02 0 102 Total 86135 0 0.00% 40.31 0 366
. L' ] .
o ecutonction 4910 0 000 o a0 ’s 02 executeaction 75109 0 0.00% 42 16 21 366
- FiLt -
fetch_lookup_results 500 0.00% 20.16 9 188 fetch_lookup_results 600 0 0.00% 19.74 ¢ 40
gezoexp 863 0.00% 58.18 43 457 gezoexp 870 0 0.00% 47.49 2 175
key_page 847 0.00% 117.00 56 589 key_page 596 o 0.00% 554 24 =
receipt_page 264 0.00% 188.30 65 539 JEEE UL Pl il L ballo bl i w2 B
colect extemal record 500 0 000! 11 86 . - select_external_record 600 0 0.00% 30.59 23 100
. || e . o
ctart interview - 0 00% 1 05 4 cas start_interview 870 0 0.00% 64.37 44 224
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Write results to file /Read from file

Write results to file /Read from fle
Filename |C:\Jsers\TestUser 1\Desktop'\Results\Run_600_Gezo_Report_SQLServer\Run_600_Gezo_Report_SQLServer _1WES_LADMIN_15RAM_2CPU_PERFMON.jtl Log/Display Only: [ Errors [] Successes Configure

Chart %‘ Rows. g: Settings

W ADMIN SERVER CPU IADMIN SERVER Memory [IWEB SERVER1 CPU IWEB SERVER1 Memory

Filename |sults\Run_600_Gezo_Report_SQLServer\IWEB1ADMIN\Run_600_Gezo_Report_SQLServer_1WEB_1ADMIN_16RAM_4CPU\Run_600_Gezo_Report_SQLServer_1WEB_1ADMIN_16RAM_4CPU_PERFMON.jtl

@&‘chm %Ruws gsmngs

Brows=... | Log/Display Only: [JEmors []Successes | Configure

W ADMIN SERVER CPU_ IIADMIN SERVER Memory [ WEB SERVER1 CPU BWEB SERVER1 Memory
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00:00:00 00:02:24 00:04:48 00:07:12 [ils} : ! ( : P l | .:.‘424 00:16:48 001912 00:21:36 00:24:01 00:00:00 00:02:24 00:04:48 00:07:12 00 4 < : P l | '.v‘4:24 00:16:48 00:19:12 00:21:36 00:24:00

Write results to fle /Read from file
Filename |C:\Jsers\TestlUser 1\Desktop\Results\Run_600_Gezo_Report_SQLServer\Run_600_Gezo_Report_SQLServer_I\WEB_1ADMIN_16RAM_SCPU_PERFMON.jt

Wirite results to file /Read from file

Configure Filename |sults\Run_600_Gezo_Report_SRLServer \1WEB LADMIN'Run_600_Gezo_Report_SQLServer _1WEE_1ADMIN_16RAM_8CPU\Run_600_Gezo_Report_SQLServer, -_1WEB_1ADMIN_16RAM_SCPU_PERFMON.jti Browse... Log/Display Only: [] Errars [ Successes Configure

. sses
Chart % Rows g Settings s Chart % Raws Q Settings

W ADMIN SERVER CPU IADMIN SERVER Memory [ WEB SERVER1 CPU [l WEB SERVER1 Memory W ADMIN SERVER CPU I ADMIN SERVER Memory [IWEB SERVER1 CPU WEB SERVER1 Memory W perfsenver2 CPU [ perfsenver2 Memory
100 100
Ll a0
80 80
—
70 /—’_JLA 70 e
| ./ S [ 1 " " PRI I S B e N Y T - S S S i W S S B —
/1 | I e 4 I Ao LA /i
, 0 g g e e , -
3 ff - I
3 I : /
: . g o 1
g ;__jl £ At
& 40 I £ 40 —
il
it »
30 J“J 30 __;‘/J
,.tﬁ‘ Ve
0 e £l -
/ ~ ;
\ L~
10 _‘_r N 10
. TR IR AOR WP bbbl Bt " LW““ bl
- MMWW\ il Wﬁfww\ﬁww \.!W ’JIJWM HMM‘W Wﬂﬂfvf“rn,k M Mﬂ.‘ g .MW‘,AW ﬁ'?‘”"WWNUv'"JINW e e i l,,p' ul;'nr \ 'MWMWW'V\ WM’MI i W,w S M
00:00:00 00:02:23 00:04:47 00:07:11 00:09:35 00:11:59 00:14:23 00:16:47 00:19:11 00:21:35 00:23:59

|
ALy e B0, 13 I essdvdairatmtos i Ao Al Rt e Ao bl /
00:00:00 00:02:23 00:04:47 00:07:11 00:08:35 00:11:59 00:14:23 00:16:47 DORERE] 00:21:35 00:23:59

INSTITUTE FOR SOCIAL RESEARCH

SURVEY RESEARCH CENTER

UNIVERSITY OF MICHIGAN © 2025 Regents of the University of Michigan




CPU andsezol Web & 1 Admin 16 GBam

Ll Response Times Over Time |l Response Times Over Time
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Elapsed Time (granularity: 1 min) Elapsed Time (granularity: 1 min)
executeaction fetch_lookup_results M gezoexp M key page receipt_page select_external record M start_interview executeaction fetch_lookup_results M gezoexp M key page receipt_page select_external record M start interview

2 CPU:e 4 CPUs

il Response Times Over Time Ll Response Times Over Time
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Elapsed Time (granularity: 1 min) Elapsed Time (granularity: 1 min)
executeaction fetch_lookup_results M gezoexp M key_page receipt_page select_external record M start_interview executeaction fetch_lookup results M gezoexp M key page receipt_page select_external record M start_interview
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Requests Executions Requests Executions
Label - #3amples = FAIL <+ Emor%a = Average + Min = Max = Label - #Samples 4 FAIL # Emor% # Average % Min % Max #
Total 75691 0 0.00% 1102.80 0 9447 Total 84412 0.00% 191.54 0 5923
executeaction 67743 0 0.00% 1167.86 23 9447 executeaction 73890 0.00% 198 .74 22 5923
fetch_lookup_results 600 0 0.00% 1786.64 13 4186 fetch_lookup_results 500 0.00% 192 67 9 1987
Qezoexp 613 0 0.00% 853.00 44 4925 gezoexp 828 0.00% 296.14 43 3244
key_page 604 0 0.00% 969.11 63 4960 key page 815 0.00% 337.56 64 3441
receipt_page 18 0 0.00% 2406.22 1229 3192 receipt_page 228 0.00% 715.88 93 1514
select_external_record 600 0 0.00% 1689.03 29 4544 select_external record 600 0.00% 169.56 24 1601
start_interview 609 0 0.00% 907.52 23 0227 start_interview 827 0.00% 34375 48 3356
2 CPUs 4 CPU:
Requests Executions R Requests Executions % Re
Label - #Samples & FAIL % Error% = Average & Min & Max = Label - #Samples * FAIL % Error% # Average % Min % Max =

Total 85425 2 0.00% 101.34 1887 Total 85860 0.00% 63.02 0 1022

executeaction 74604 0 0.00% 107.22 22 1887 executeaction 74919 0.00% 66.40 22 1022

fetch_lookup_results 600 0 0.00% 45.40 411 fetch_lookup_results 600 0.00% 20.16 g 188

gezoexp 853 1 0.12% 92.84 43 1045 gezoexp 863 0.00% 58.18 43 457

key_page 839 0 0.00% 187.54 5 137 key page 847 0.00% 117.00 56 589

receipt_page 255 0 0.00% 322 94 84 1192 receipt_page 264 0.00% 188.30 65 539

select_external_record 600 0 0.00% 68.45 25 496 select_external_record £00 0.00% 11 86 23 180

start_interview 850 0 0.00% 161.50 52 1158 _— 863 0.00% 111.05 49 644

6 CPU:s
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om file
\Desktop|Results\Run_600_Gezo_Report_SQLServer\Run_600_Gezo_Report_SQLServer_2WEB_1ADMIN_16RAM_2CPU_PERFMON. jt

[Eor

M ADMIN SERVER CPU IADMIN SERVER Memory [WEB SERVER1 CPU BWEB SERVER1 Memory BIWEB SERVER2 CPU [[]WEB SERVER2 Memory
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Elapsed time (granularity: 1 sec)
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