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System Performance

User Experience
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AHow do the performance and cesffectiveness of DaaS
Instances on AWS, Azure, and GCP compare?

AWhat distinguishes storage offerings on Azure, AWS, &
GCP in terms of performance and cost?

AAnalyzing User Experience: A Comparison between
Physical Workstations, GPremises Remote Desktops,
and CloueBased Desktops!



System Performance

User Experience









System Performance

Applications/Tools Used



CPU-Z - z —

CPU | Mainboard ] Memory | 5PD I Graphics I Bench | About ] CPU | Mainboard | Mem | « Bench |
Processor CPU Single Thread
Name AMD EPYC _ This Pre r
Code Name Genoa
Package Socket SP5 (6096) 3
Technology 7 nm Core VID 1,550 V ‘ CPU Multi Thread
This P

[ Reference

Specification AMD EPYC 74F3 24-Core Processor
Family F Model 1 Stepping
Ext. Family 19 Ext. Model 1 Revision | GN-B1 [~ Threads Multi Thread Ratio

Instructions |MMX(+), SSE, SSE2, SSE3, SSSE3, SSE4.1, SSE4.2, SSE4A,
x86-64, AES, AVX, AVX2, FMA3, SHA

1 [ Reference

Benchmark ion 17.01.64
Clocks (Core #0) Cache
Core Speed |  3193.00 MHz LiData | 18x32KBytes | 8-way Siress CPU
Multiplier x 16.02 L1Inst. | 18 x 32KBytes 8-way
Bus Speed 199.27 MHz Level 2 | 18 x 512KBytes | 8-way
Level 3 32 MBytes 16-way

Selection |S t #1 Cores 18 Threads 36

2.04.0.x64 _ T







IRUN LocalAppdata: C:\Tools\EUX20623\DiskSpeed.exe folder="C:\Users\Frame\AppData\Local\eux2023" blockSize=50k bufferSize
=4K writeMask=0x0COC cachePct=95 latencyPct=95 threads=1 duration=10600

New measurement: diskappdata_latency = 55555

New measurement: diskappdata = 54535

RUN CPU: C:\Tools\EUX2023\CpuSpeed.exe d=1000 t=2

New measurement: cpuspeed = 100864

RUN Compression: C:\Tools\EUX2023\CompressionSpeed.exe folder="C:\Users\Frame\Documents\eux2023" cachePct=25 writePct=35
duration=1000 threads=1 -high

New measurement: highcompression = 1763

RUN CachedHighCompression: C:\Tools\EUX2023\CompressionSpeed.exe folder="C:\Users\Frame\Documents\eux2623" cachePct=25 u

IritePct=35 duration=1000 threads=1

INew measurement: fastcompression = 2064

IRUN App: C:\Tools\EUX2023\AppSpeed.exe folder="C:\Users\Frame\Documents\eux2023" duration=10600 launchtimestamp=27468157

'833

New measurement: appspeed_userinput = 904

New measurement: appspeed = 9523

diskmydocs_latency score: 9.30, result = 3636.36 (20000.00)

diskmydocs score: 9.16, result = 2909.84 (24733.67)

diskappdata_latency score: 9.78, result = 7671.90 (53703.33)

diskappdata score: 9.30, result = 3669.40 (51371.67)

cpuspeed score: 8.76, result = 2018.81 (160940.67)

highcompression score: 7.13, result = 875.73 (2189.33)

fastcompression score: 6.69, result = 730.67 (1826.67)

appspeed_userinput score: 8.51, result = 1809.33 (904.67)

appspeed score: 9.30, result = 3696.00 (9240.00)

Weight 1 of highcompression is converted to 1.15 because of score 7.13 (correction

Weight 1 of fastcompression is converted to 1.34 because of score 6.69 (correction

'EUX2022 = 8.40

Drnacc anu kauv +n rlnca thic windnuw

1.15)
1.34)

Login EnterpriseEUX Score
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— X

|| 5 1GiB C: 90% (231/256GiB) MB/s
Read (MB/s) ' Write (MB/s)

w | 260.89  106.55

Stop |

262.40 106.53
s 85.15 14.62]
s 27.68 3.46)

Crystal Disk Mark



Blender Benchmark Launcher

Benchmark Complete!

’ The benchmark finished successfully. Your results and system data that will be submitted to the
Blender Open Data website are listed below.
Learn more about how data is collected at opendata blender.org/about

Samples per minute: System info:
monster: 1566.043040  OS: Windows (AMD64)

I junkshop: 992.518321 CPU: AMD EPYC 74F3 24-Core Processor
classroom: 867.352839 GPU:NVIDIA A10-24Q

BlenderBenchMark



SPECviewperf 2020 Results

ec.org/gwpg

Composite Scores (1920x1080)

Composites by Viewset

N

3dsmax-07 4 1900 x 1060

catia-06 9 ) 1900 x 1060
creo-03 108.25 1900 x 1060
energy-03 86.31 1900 x 1060
maya-06 419:07 1500 x 1060
m dicad-( 3 s~ ¥ | 7 ) F
Savo 4 | il Nt

SONUIWOTRS-U 7 209.00 1904 X 1000
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Recycle Bin Avatar

B

Autodesk  benchmark...

Inventor P... - Shortcut

Autodesk  Changelo...

VREDPr...

CPUID CPU-Z Cinebench....

- Shortcut

TRW

DWG cmd.exe
TrueVie...

m l )

Revit 2021  CrystalDisk..
8 (64bit)

[}

LUcU VoL = Norcut
- — -~
L] =)

L ]

>

powershell

Results -
Shortcut

IE
SimloadRu...
- Shortcut

RFOBench...

RFOBench..

Benchmark
results

|9

1S Q100%

E1 EUC Score - Simload Runner v

Config source: HKCU

m R W
B

03:34 /8:00:03

yer

1080pMP4
10

480

480pMP4

MP4
WMV

080pWMV

Number of registered Simloads: 61

Run SL3-FractalsDragon

Selected Simload: SL3-FractalsDrag

Simload runtime in sec:
t posttion of

on of window

Telemetry ini

Open Refresh

Splash

ect Telemetry Data

EUC Score |

(30+SimLoadsv/ Office, browser, media)

Session stats: 72kbps, ifps E
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Cinebench -  Epic Games
Shortcut Launcher

ok

Simload  benchmar... DWG
Runner - Shortcut TrueVie...
A B
RFOBench... Avatar  CPUID CPU-Z
- Shortcut

.
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notepad Unreal CapFrameX
KeyShot Results Autodesk
Viewer 11 VREDPr...

@
i

KeyShot 11 SPECviewperf ~ Autodesk
2020v3.1 VREDPr...

KeyShot 11 Revit2023  Autodesk
Resources Inventor P...

]
lometer-De... Revit 2021 Autodesk
- Shortcut Desktop App

| S

EuxRunner - Google Earth Adobe

Shortcut Pro Acrobat
7] u
CrystalDisk... Fraps Recycle Bin
8

| g 9

Unreal Engine
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|1 =~ H 3 A Autodesk Inventor Professional 2023 » SearchHelp & Commands.. 8 rubenautodes... *

Tools  Collaborate  InvMark (R

InvMark

InvMark [ 1.7.8.0] X

®® INVMAR!(’

1 Pinned

O
YOUR CPU YOUR SYSTEM YOUR GPU (C) CAPTURE PC PERFORMANCE DATA
NUMBER OF RUNS

RUN INVMARK

Getting systeminfo ... pleasewait ...

LEADERBOARD

What's New ®

Help

For Help, press F1
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Date
Author:
Version
Notes:

Storage Performance & Costs

IOMeter

680.0 136.2 543.8| 13.36 26.07
687.5 137.2 5503 15.08 253

689.7 1373|5523 9.90 26.48
| 40838 | 8164 32674 414
42213 | 8469 33744 | 403

| 98609 | 7890.9

13709.2
(

3000.2
2999.5

about pricing: Price $/month
On-demand pricing
Average price across all regions
Results are indication - not exact science
s might vary
Copyright, contact us if you want to use content

Crystal Disk Mark

Performance/Price
IOMeter 10Meter Crystal  Crysyal
I0PS  Latency ReadPerf WritePerf /
/Price /Price / Price Price

12.26
614 | 3.52
11.79 2.79

| eos [T30s |maen

1 2.04

5.50
2.85

4.01

6.13
3.06

Performance/Price
IOMeter 10Meter Crystal  Crysyal
IOPS  latency ReadPerf WritePer
/Price  [Price [ Price f/[ Price

Normalised performance / price




Storage performance/costs observations

A Azure Premium SSD = 6x IOPS compared to standard SSD

A Azure Standard SSD = 5x higher latency than Premium SSD

A Azure Premium SSD = 2x price of Standard SSD

A Azure Temporary Storage disk = ~10% more expensive e.g. D4ds_v5 vs D4s_v5
A GCP Zonal SSD PD = very low latency

A GCP Zonal SSD PD = 3x faster than Azure Premium SSD

A GCP Zonal SSD PD = 3x lower latency compared to Premium SSD

YDENTIC



Storage performance/costs observations

A GCP storage solutions = higher CPU usage compared to Azure/AWS

A GCP larger disk size is better performance

A GCP Zone Balanced PD vs Azure Prem. GCP is 25% cheaper ~same performance
A GCP Zone SSD PD vs Azure Premium SSD is 25% more expensive

A GCP Zone SSD PD vs Azure Premium SSD 3 x performance

A AWS EBS GP3 = overall good/average storage performance

YDENTIC



CPU instance Performance & Costs

CPU  MaxCPU | EUC-

Base  Speed- | Score- EUX

Clock  single- Storage GPU CPUZ- CPUZ- CBR23- CBR23- EUX EUCScore EUCScore EUCScore EUCScore EUCScore EUCScore CPU-Perf  EUCScore-  EUX Score CPU-Perf CPU  Score

Instance cPy Speed core  vCPUs RAM [StorageType Size  GPU RAM Display O T SC 2023 AppDialog AppStart GDI+Dragon Tree  Rectangles  IOPS [Price  CPU [Price  [Price [Price  [Price  [Price
ben@frame | I

ade Lake
de Lake

|NvIDI

our

emand pricing
Average compute pri

dow




CPU instance performance/costs observations

A Azure: use v5 machine instead of v3'i 25% better performance and sightly lower
price.

A AWS: use the m6i.larger instead t3.large when available i same price, better CPU
performance.

A Azure machines in favor AWS i same price but better CPU performance.

A GCP overall cheapest but also lowest CPU performance.

A Azure Standard SSD has (negative) impact in End User Experience score (EUX) i
6.87 vs 8.03

A If applications are less CPU demanding GCP is in favor because of attractive price
compared to Azure/AWS

YDENTIC



GPU Instance Performance & Costs

EUC
Blender Blender Blender Blender Blender Blender Score  EUC  EUC Score EUC  EUC  SPEC SPEC SPEC SPEC SPEC  SPEC SPEC SPEC SPEC
CPUZ- CPUZ- CBR23- CBR23- EUX  CPU cPy CPU  GPU GPU  GPU  App  Score  GDW EUCScore Score Scare 2020 2020 2020 2020 2020 2020 2020 SPEC  GPU Pe CPU-Perf  EUC-Score-  EUX Score Perf  GPUPerf CPU-Perf
ST MT sc Monster Junkshop Class Monster Junkshop Class  Dialog AppStart Dragon  Tree  Rect  IOPS 3dsmax catia creo energy maya medical i Perf [Price  /Price fPrice CPU [Price [Price fPrice  [Price  JPrice
Normalized price/performance
Azure NVE 256 | 1769 | 3843 | 674 | 7.37 | 2673 | 1621 | 14.2 157 97 79 [ 028 o8& 8.71 1531 1.55 | 557 | 4467 | 43.35 | 67.31 | 23.05 |151.39 | 24.73 133 60.6 83.41 710.6 9.03 5.54 37.8 9.56 29.4 28 328
Azure NVias w4 348 | 997 | 2304 | 893 | 7.95 | 1563 | ©.00 | 7.8 | 029 068 | 10689 | 19431 13 | 1408 | 409 | 410 [ 422 | 142 [ 1272 | 222 0.47 18.1 1390.4 320.43 16.91 113 57.6 100.0 | 100.0
Azure NVBas vd 375 [ 2107 [ 4673 | 937 | 835 | 334 19.53 | 16.55 78 16 30 | 029 | 065 2652 | 4936 | 105 | 634 | 969 | 1105|1970 | 2587 | 35.47 | 7.05 0.94 26.0 43.68 1240.6 4037 878 16.2 5.00 514 12.6 51.9
Azure NV16as w4 395.7 | 4246 9445 945 8.03 66.53 40.07 32.68 162 56 79 0.29 0.66 10.36 20.83 13 3.98 23.53 23.64 | 37.92 | 37.22 86.62 14.41 1.88 26.5 52.68 1153.0 8.30 4.27 16.5 6.04 477 26 253
Azure NV32as_v4 295.4 | 8414 | 17896 | 950 | 837 | 13032 | 809 | 67.02 | 258 148 197 | 029 | 065 43 896 118 | 288 | 69.50 | 48.36 | 54.79 | 49.64 | 202.09 | 31.84 3.76 286 62.29 1061.9 1.76 222 17.8 7.14 44.0 06 13.2
Azure NCdasTd_v3 365.8 | 1490 2988 | 008 | 822 | 2124 | 1238 | 1104 | 725 485 465 | 028 | 061 421 858 108 | 113 | 83.68 | 64.26 |102.26 | 38.48 24146 46.62 0.81 157.5 686.44 1018.2 7.86 10.11 981 @ 78.65 | 422 25 59.7
Azure NCBasT4_v3 3767 | 3050 | 7020 | 042 | 83 | 4594 | 2718 | 2312 | 725 485 463 | 028 | 061 414 821 | 112 | 302 | 8364 | 62.40 | 02.56 | 38.55 | 24650 | 46.88 124 102.6 449.59 13252 498 6.69 639 | 5151 | 549 16 39.6
Azure NC16asT4 v3 395.9 | 6020 | 13959 | 956 | 8.28 | 90.92 55.74 ‘ 47.12 709 471 466 0.28 0.61 4.52 8.87 1.16 3.67 84.00 | 59.04 | 80.78 | 39.10 248.49 | 47.17 2.14 59.1 256.39 1436.9 313 3.87 36.8 29.38 59.5 10 | 229
Azure NV6adsA10 w5 (4944 | 2105 | 4805 | 4273 841 | 3272 | 1974 | 1609 028 | 057 3632 | 7885 | 0.73 | 526 | 44.40 | 18.09 | 24.58 | 11.30 | 51.07 | 1073 0.82 325 1545.1 70.48 10.29 203 | 64.0 220 | 609
Azure NV12adsA10 v5 | 5107 | 4016 | 9818 | 4309 836 | 6711 | 415 | 3344 | 3an 216 196 | 028 | 057 1912 | 3642 | 082 | 268 | 42.69 | 41.44 | 51.57 | 3251 12594 21.83 1.63 | 31f i e L 16.99 5.12 234 | 1830 | 572 5.3 30.2
Azure NV36adsA10 v5 | 5488 | 12821 26897 | 1310 | 5.4 | 48824 | 12535 | &7 ‘ 1566 992 857 | 0.28 | 056 38 701 | 08 | 1.9 | 14437 | 97.79 |108.25 | 86.31 |419.07 | 74.6" 5.47 H 20 74 1057.0 1.07 154 234 | 2392 | 454 | 03 9.1
AWS Gdad XL 316 960 2317 898 8.45 15.14 9.2 7.55 ‘ 0.3 0.6 7.67 249 8.12 4° 09 ‘ 28.09 ‘ 79| 29.4L 17 | Fs 1119.4 17.36 14.54 94.5 46.4 54 86.5
AWS Gdad.2XL 334 | 1991 | 4663 | 923 [ 855 | 3133 | 1862 | 1545 031 | 059 5.59 L‘j“ X .20 | 29.66 A T 1389.6 1184 10.43 71.0 57.5 37 616
AWS Gaad 4XL 342 [ 4205 [ 9564 | 956 | 862 656 | 4076 | 324 032 | o058 6.31 1| 358 70| 20.38 602 1327.2 5.86 5.27 37.5 55.0 18 311
AWS Gad BXL 354 | 7917 [ 18173 | 43 [ 861 | 132 83.06 | 64.94 0.3 0.59 63 3 3426 [ 420 17 63| 29.67 59.6 2414.9 5.95 5.6 37.1 1000 | 19 311
AWS Gadn. XL 296 859 1615 744 8.32 11.62 7.34 ‘ 5.59 636 396 367 028 258 +87 5.16 36.6 193.b5 | 45.89 147.4 591.72 641.4 9.73 10.56 91.8 67.80 26.6 3.0 62.4
AWS Gddn.2XL 334 | 1204 | 3949 | 786 844 | 2543 | 1658 | 121 640 400 ars | 028 | 05 4.91 S5 36.04 | 195.34| 45.30 94.0 282.00 8036 5.66 6.85 586 | 43.88 | 333 18 40.5
AWS Gddn.4XL 242 | 3566 | 8117 | 785 | 86 53.08 | 2405 | 2504 | G643 405 376 | 0.2 0.57 4.37 77.30 | WAt 35.45 | 202.16 | 45.00 531 216.90 8436 2.91 3.92 23.1 2285 | 349 0.3 23.2
Gadn.BXL 345 | 7200 | 16195 | 816 | 861 109 7163 | 5248 | 636 397 367 |28 i 7.18 | 78.04 | 56.12 33238 193.24| 44.11 28.4 113.91 867.5 152 2.10 17.7 | 1305 | 359 05 124
AWS G5.xI 3203 | 1008 | 2299 919 8.4 16.03 9.2 ‘ 7.81 ‘ 1483 914 an .28 .48 7.92 | 14516 | 94.78 102.19 | 352.26 | 76.11 160.5 87280 5323 6,69 6.83 100.0 ‘ 100.00 22.0 21 404
AWS G5, 2x] 320.8 | 2090 | 4614 928 | 861 3098 19.13 ‘ 15.83 1515 944 844 0.28 -.35 8.52 | 140.76 | 98.00 103.27 | 350.78 | 74.97 124.5 675.26 702.8 4.68 5.28 776 71.37 29.1 15 312
AWS G5, 4x] 374 | 4306 | 9509 | 887 | 863 | 6531 | 4047 | 32.43 | 1502 942 850 | 029 4,56 8.51 8.62 | 14271 [101.73 104.03 | 375.98 | 77.06 86.4 453.72 898.1 2.70 3.57 53.8 | 5198 | 372 08 | 211
AWS G5 Bx| 371 | 8602 | 18484 | 65 | B.61 | 13243 | 8246 | 6576 | 1519 933 839 | 028 | 057 4.35 874 542 | 142,95 [ 102.61 | 117.19 | 103.98 | 376.15 | 77.38 4.01 52.4 27357 1025.7 1.63 215 326 | 3134 | 425 | 05 12.7
GCP N1-5TD-2-GPU-T4 195 | 402 ‘ 869 85 0.31 0.62 8.48 16.08 | 463 5.05 ‘ | 136 9.06 6.27 28 37.1
GCP N1-STD-4-GPU-T4 | 262.8 | 803.5 | 1456 | 694 | 8.55 | 12.2 716 | 5.64 0.29 0.6 6.43 1527 | 1.56 | 4.46 | 73.25 | 5112 | 81.95 | 3493 170.11| 42.98 | 266 | 134 1.65 64.7 280.7 6.58 5.18 40.3 116 2.1 30.6
GCPN1-STD-8-GPU-T4 | 260.4 | 1566 | 3419 | 707 | 865 | 2254 | 1377 | 100 608 382 347 | 029 [ o058 5.98 1243 | 1.5 | 343 | 73.81 [ 52.22 | 88.14 | 34.07 [180.27 | 44.00 | 272 | 136 4,02 27.4 110.87 2135 2.29 2.15 171 | 12.70 3.8 0.7 12.7
GCP N1-STD-16-GPU-TA | 275.5 | 3190 | 6966 | 694 | 863 4572 | 2969 | 2175 | 630 382 356 | 029 | 058 6.62 1207 | 131 | 347 | 73.55 | 52.84 | 90.59 | 3439 [179.02| 4368 | 269 | 135 | |NN8i50 129 53.52 188.2 1.10 101 80 | 613 78 | 03 6.0
[

Workstation-RSP 647 | 6461 | 13674 | 1463 | 9.22 | 99.22 63.58 | 49.49 | 2608 1625 1446 | 029 063 371 6.9 071 | 0.74 | 206.64 | 157.05 | 157.25 | 129.16 528.00 | 93.11 | 665 | 403 N/A NfA N/A | N/A N/A N/A N/A NfA N/A

Date: 5/20/2023 Notes about pricing: Price S/hour

Author:  ruben@fra.me On-demand pricing

Version 5202023 Average compute price across all regions

Notes:  Results are indication - not exact science Windows 05 License included

results might vary Storage costs not included
Copyright, contact us if yau want to use content




GPU instance Performance & Costs
CAD, BIM, Real Time Visualization Apps



