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Agenda

« Collecting Windows Performance Counters
« Recording Screen Videos with Frame Grabbers
 Visualizing Data Using HTML5
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Visual Data Analytics — Sync Player
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https://eucscore.com/results

Collecting Windows Performance
Counters




Windows Performance Counters

Consistent interface for collecting various kinds of system data

 Aprovider Is a software component that generates and publishes
performance data

 Acounterset (or object) is a grouping of performance data within
a provider

« A counter is the definition of single piece of performance data
* Aninstance is an entity about which performance data is reported

« Acounter value iIs the value of a single piece of performance
counter data

 The counter type indicates the type of the counter's raw value
and indicates what the counter's raw value represents



Windows Performance Counters

* Single-instance countersets always contain data for exactly one
Instance

« Multi-instance countersets contain data for a variable number of
Instances

« Aconsumer Is a software component that makes use of
performance data. It periodically collects and records the data
from a provider's counterset:

— GUI: Task Manager, Resource Monitor, Performance Monitor, and
Sysinternals Process Explorer

— CMD: Typeperf.exe, Logman.exe, and Relog.exe
— EUC Score: Simload Base Counters, Telemetry Collector, Data Miner



Performance API Architecture
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https://learn.microsoft.com/en-us/windows/win32/perfctrs/about-performance-counters

Windows Performance Data Helper DLL — PDH.dI|

B | O
Home Share View r o
« v » ThisPC » Local Disk (C:) » Windows » System32 w General Securty Details  Previous Versions
Speech_OneCore ™ MName Date modif J ||:||:||‘|.l:||| "
Systermn [5=] powrun.exe 101272023
| System3d %] pewum.dll 1277729 | Type of file:  Application extension (.dll)
| SystemApps (4] pewutl.di 10/12/202 Opens with:  Unknown application Change...
|%] pdh.dll 10/12/202
SystermResources - _ ——
SysternTem %] pdhui.dll 121772013 Location: C:Windows' System32
y P [ PeerDist.dll 101272003 B (233,648 by
ize: 77 KB (283, es
SysWOwWe4 ] PeerDistAD.dIl 10/12/2023 '
TAPI [ PeerDistCacheProvider.dll 10/12/2023 | Sizeondisk: 280 KB (286,720 bytes)
Tasks || PeerDistCleaner.dll 10/12/202
Created: Thursday, October 12, 2023, 10:41:03 AM
Temp [4] PeerDistHttpTrans.dll 1001272023 o0 Hrsaay, Hetoher
tracing |#] PeerDistSh.dll 1071272023 Modfied: Thursday, October 12, 2023, 10:41:03 AM
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h |%] PeerDistWSDDiscoProv.dll
Ve pegi.rs Aributes: [ |Read-only [ ] Hidden Advanced...
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API: https://learn.microsoft.com/en-us/windows/win32/api/pdh/



https://learn.microsoft.com/en-us/windows/win32/api/pdh/

Task Manager — Performance Tab

Task Manager
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Task Manager — Detall Tab
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Resource Monitor

'IE:-I' Resource Monitor

File Monitor Help

Overview (CPU Memory Disk Metwork

CPU B 199 CPU Usage [T 92% Maximum Frequency -ﬁ [ } I Views |v
[] image PID Description Status Threads CPU Average CPU CPU 100%
|:| backgroundTaskHost. exe Background T... Suspended 18 ] 0.53

|:| ShellExperienceHost, exe Windows Shel.. Suspended 23 ] 0.00

|:| backgroundTaskHost. exe Background T... Suspended 3 ] 0.00

|:| backgroundTaskHost. exe Background T... Suspended 11 ] 0.00

|:| backgroundTaskHost. exe 26656 Background T...  Suspended 12 ] 0.00

|:| backgroundTaskHost. exe 223584 Background T...  Suspended 7 ] 0.00

[ secure System 108 Suspended - 0 0.00 &0 Seconds 0% -
[ vmmemCmZygote 10500 Suspended - ] 0.00 Disk 1 MB/sec -
|:| SystemSettings.exe 23964 Settings Suspended 44 ] 0.00

| T Ly narcn £l & Bl Ao 4

Disk B 239 KB/sec Disk /O B 73 Highest Active Time A

Image PID File Read (Bfsec)  Write (B/seq) Total (Bfseq) I/O Priority ResponseT...

System 4 Ch\Window... ] 1,771 1,771 Mormal A

Registry 152 Ch\UsershBe... ] 46,694 45,694 Mormal A

System 4 Ch\UsershBe... ] 241 241 Mormal A

MsMpEng. exe 6530 C\Program... 2,185 ] 2,185 Mormal A

System 4 Ch\UsersBe... ] 141 141 Mormal 3

DropboxUpdate.exe 5060 C\Program... 15 ] 15 Mormal 3

System 4 Ch\UsersBe... ] 36 36 Mormal 3

Greenshot.exe 160592 Ch\Window... 93 304 ] 53,304 Marmal 30

Searchindexer.exe 12540 C\Program... 447 ] 447 Marmal 30

Network B 37 Kbps Network /O M 0% Network Utilization (A) Memory 100 Hard Faults/sec
Image PID Address Send (Bfsec) Receive [Bfsec) Total (Bfsecq)

OUTLOOK.EXE 18434 52.83.179.34 703 57,160 57,862

swchost.exe [utcsve -p) 5876 20.189.173.23 851 1,271 2122

backgroundTaskHost.exe 26656 20.199.58.43 463 970 1,437

POWERPNT.EXE 29308 52.178.17.3 548 244 1,392

POWERPNT.EXE 29308  52.109.89.19 654 460 1,114

OUTLOOK.EXE 19434 20.82.21.145 254 685 579




Performance Monitor

[@ Performance Monitor = O >
(/) File Action View Window Help
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Sysinternals Process Explorer

Bl Process Explorer - Sysinternals: www.sysinternals.com [DARCOLABS\Benny] — O x
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PerfMon: Add Counters and Save Settings

@ File Action View Window Help - &%
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(o2t ___ ___________________]§ | % Processor Time 3936
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l v Search l
Add >> Remove << Ln1, Col1 100%  Windows (CRLF) UTF-16 LE
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Performance Counter Path Syntax

\\ComputerName\ObjectName(Objectinstance)\ObjectCounter

Object
= Counterset

"\Processor(_TotaI)_"

A counterset is a grouping of performance data within a provider
A counter is the definition of single piece of performance data
An instance is an entity about which performance data is reported




Windows Management Interface

WMI has preinstalled providers that monitor system performance
on both the local system and remotely

WMI can be used from scripts or from C/C++ applications

The WmiPerfClass provider creates the classes derived from
Win32_PerfRawData and from Win32_PerfFormattedData

The WmiPerfinst provider supplies data dynamically to both raw
and formatted classes

Example: Get-CimInstance -Query "select Name, PercentProcessorTime from
Win32_PerfFormattedData_PerfOS_Processor" | Select Name, PercentProcessorTime

CAUTION: WMI overhead can be significant!




PowerShell

Performance Counters

Get-Counter -ListSet "Processor”
(Get-Counter -ListSet "Processor").Paths
(Get-Counter -ListSet "Processor").PathsWithinstances

Get-Counter -Counter "\Processor(_Total)\% Processor Time" -Samplelnterval 2 -
MaxSamples 3

$CounterList = "\Processor(_Total)\% Processor Time", "\System\Processor Queue Length",
"\Memory\Available MBytes", "\Process(_Total)\Working Set", "\PhysicalDisk(_Total)\Disk
Read Bytes/sec", "\PhysicalDisk(_Total)\Disk Write Bytes/sec", "\PhysicalDisk(_Total)\Disk
Transfers/sec", "\PhysicalDisk(_Total)\Current Disk Queue Length", "\System\Context

Switches/sec", "\System\Processes"
Get-Counter -Counter $CounterList -Samplelnterval 1 -MaxSamples 20



Dealing With Localized Counter Names

The most severe limitation of Get-Counter are the localized
counter names

There are two API functions you can use to convert localized
counter names to id numbers and vice versa

— Get-PerformanceCounterld takes a localized performance counter name
and translates it to a language-agnostic id number

— Get-PerformanceCounterLocalName does the opposite and translates the
Id number to the appropriate local name

https://powershell.one/tricks/performance/performance-counters

https://powershellmagazine.com/2013/07/19/querying-performance-counters-from-powershell/



https://powershell.one/tricks/performance/performance-counters
https://powershellmagazine.com/2013/07/19/querying-performance-counters-from-powershell/

Simload Base Counters — Simloads.ini

[Telemetry]

Namel=CPU|%
Counter1=\Processor(_Total)\% Processor Time
Name2=CPU Queue Length
Counter2=\System\Processor Queue Length
Name3=Memory Available|MBytes
Counter3=\Memory\Available MBytes

Name4=Working Set|Bytes
Counter4=\Process(_Total)\Working Set Autolt CO d e Base
Name5=Disk Reads|Bytes/sec Only single-instance counters

Counter5=\PhysicalDisk(_Total)\Disk Read Bytes/sec
Name6=Disk Writes|Bytes/sec
Counter6=\PhysicalDisk(_Total)\Disk Write Bytes/sec
Name7=Disk IOPS
Counter7=\PhysicalDisk(_Total)\Disk Transfers/sec
Name8=Disk Avg. Queue Length
Counter8=\PhysicalDisk(_Total)\Avg. Disk Queue Length
Name9=Context Switches/sec
Counter9=\System\Context Switches/sec
Namel0=Processes

Counter10=\System\Processes



Language-Agnostic Counters

;$_GVAR_TM_aPerfCounter[1][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counterl", "\Processor(_Total)\% Processor Time")
$_GVAR_TM_aPerfCounter[1][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counterl", ":238\6\(_Total)")
$_GVAR_TM_aPerfCounter[1][1] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Namel", "CPU|%")

;$ GVAR_TM_aPerfCounter[2][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter2", "\System\Processor Queue Length")
$_GVAR_TM_aPerfCounter[2][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter2", ":2\44\")

$ _GVAR_TM_aPerfCounter[2][1] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Name2", "CPU Queue Length")

;$ GVAR_TM_aPerfCounter[3][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter3", "\Memory\Available MBytes")
$_GVAR_TM_aPerfCounter[3][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter3", ":411382\")

$_GVAR_TM_aPerfCounter[3][1] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Name3", "Memory Available|MBytes")

;$ GVAR_TM_aPerfCounter[4][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter4", "\Process(_Total)\Working Set")
$_GVAR_TM_aPerfCounter[4][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter4", ":230\180\(_Total)")

$ _GVAR_TM_aPerfCounter[4][1] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Name4", "Working Set|Bytes")

;$ GVAR_TM_aPerfCounter[5][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter5", "\PhysicalDisk(_Total)\Disk Read Bytes/sec")
$_GVAR_TM_aPerfCounter[5][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter5", ":234\220\(_Total)")

$ _GVAR_TM_aPerfCounter[5][1] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Name5", "Disk Reads|Bytes/sec")

;$ GVAR_TM_aPerfCounter[6][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter6", "\PhysicalDisk(_Total)\Disk Write Bytes/sec")
$_GVAR_TM_aPerfCounter[6][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter6", ":234\222\(_Total)")

$ _GVAR_TM_aPerfCounter[6][1] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Name6", "Disk Writes|Bytes/sec")

;$ GVAR_TM_aPerfCounter[7][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter7", "\PhysicalDisk(_Total)\Disk Transfers/sec")
$_GVAR_TM_aPerfCounter[7][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter7", ":234\212\(_Total)")

$ _GVAR_TM_aPerfCounter[7][1] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Name7", "Disk IOPS")

;$ GVAR_TM_aPerfCounter[8][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter8", "\PhysicalDisk(_Total)\Avg. Disk Queue Length")
$ _GVAR_TM_aPerfCounter[8][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter8", ":234\1400\(_Total)")

$ _GVAR_TM_aPerfCounter[8][1] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Name8", "Disk Avg. Queue Length")

;$ GVAR_TM_aPerfCounter[9][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter9", "\System\Context Switches/sec")
$_GVAR_TM_aPerfCounter[9][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter9", ":2\146\")

$_GVAR_TM_aPerfCounter[9][1] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Name9", "Context Switches/sec")

;$ GVAR_TM_aPerfCounter[10][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter10", "\System\Processes")
$_GVAR_TM_aPerfCounter[10][0] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Counter10", ":2\1248\")
$_GVAR_TM_aPerfCounter[10][1] = IniRead($_GVAR_TM_sPerfCounterSourcePath & "Simloads.ini", "Telemetry", "Name10", "Processes")



Telemetry Collector — TelemetryDataConfig.xml

<?xml version="1.0" encoding="utf-8" ?>
<TelemetryDataConfig>
<RefreshRate>1000</RefreshRate>
<CounterDefinitions>
<!-- Standard Counters -->
<Counter Name="CPU" Unit="%">
<CategoryName>Processor</CategoryName>
<CounterName>% Processor Time</CounterName>
<InstanceName>_Total</InstanceName>
</Counter>
<Counter Name="CPU Queue Length">
<CategoryName>System</CategoryName>
<CounterName>Processor Queue Length</CounterName>
</Counter>
<Counter Name="Memory Available" Unit="MBytes">
<CategoryName>Memory</CategoryName>
<CounterName>Available Mbytes</CounterName>
</Counter>
</CounterDefinitions>
</TelemetryDataConfig>

C++ Code Base
Single-instance counters
plus additional metrics




TC-specific Metrics

<Counter Name="Network Received" Unit="KBytes/sec">
<CategoryName>TC::network received</CategoryName>
<InstanceName>_Total</InstanceName>

</Counter>

<Counter Name="Network Sent" Unit="KBytes/sec">
<CategoryName>TC::network sent</CategoryName>
<InstanceName>_Total</InstanceName>

</Counter>

<Counter Name="GPU 3D" Unit="%">
<CategoryName>TC::GPU load</CategoryName>
<CounterName>3D</CounterName>
<InstanceName>_Total</InstanceName>

</Counter>

<Counter Name="GPU Video Decode" Unit="%">
<CategoryName>TC::GPU load</CategoryName>
<CounterName>Video Decode</CounterName>
<InstanceName>_Total</InstanceName>

</Counter>

<Counter Name="GPU Video Processing" Unit="%">
<CategoryName>TC::GPU load</CategoryName>
<CounterName>Video Processing</CounterName>
<InstanceName>_Total</InstanceName>

</Counter>

<Counter Name="GPU Memory" Unit="MBytes" >
<CategoryName>TC::GPU frame buffer</CategoryName>
<InstanceName>_Total</InstanceName>

</Counter>

<Counter Name="Session CPU" Unit="%">
<CategoryName>Terminal Services Session</CategoryName>
<CounterName>% Processor Time</CounterName>
<InstanceName>TC::current RDP session</InstanceName>

</Counter>



CSV Result File

TimeStamp|1000,CPU|%,CPU Queue Length,Available Memory|MB,Working Set|Bytes, Disk|Writes/sec,Disk|Reads/sec,IOPS,Disk Queue
Length,Context Switches,Processes

2023.10.29 22:13:34.192,10,0,5993,13830582272,7,8,16,0,15232,367
2023.10.29 22:13:35.197,9,0,5995,13776322560,41,1,43,0,15390,364
2023.10.29 22:13:36.187,8,0,6013,13709582336,43,2,45,0,20534,362
2023.10.29 22:13:37.192,10,0,6008,13709668352,32,0,33,0,13920,362
2023.10.29 22:13:38.181,9,0,6019,13700558848,33,1,34,0,13950,362
2023.10.29 22:13:39.185,8,0,6017,13701595136,33,0,34,0,15660,362
2023.10.29 22:13:40.190,11,0,6019,13704974336,80,1,82,0,17593,362
2023.10.29 22:13:41.194,10,0,6064,13619404800,46,0,47,0,13589,361
2023.10.29 22:13:42.198,10,0,6063,13616513024,112,1,114,0,12734,361
2023.10.29 22:13:43.203,9,0,6067,13614186496,21,0,21,0,13642,361
2023.10.29 22:13:44.208,10,0,6066,13613527040,28,4,33,0,12419,361
2023.10.29 22:13:45.198,9,0,6068,13613506560,29,2,31,0,12968,361
2023.10.29 22:13:46.188,8,0,6067,13612544000,22,1,23,0,13148,361
2023.10.29 22:13:47.193,10,0,6069,13612376064,27,0,28,0,14813,361
2023.10.29 22:13:48.197,10,0,6070,13613633536,26,0,27,0,14568,361
2023.10.29 22:13:49.202,9,0,6069,13613637632,24,0,25,0,12665,361
2023.10.29 22:13:50.192,11,1,6068,13614481408,10,1,11,0,24493,361
2023.10.29 22:13:51.182,11,0,6071,13613842432,42,3,45,0,19295,361
2023.10.29 22:13:52.187,6,0,6069,13614387200,38,1,40,0,20770,361
2023.10.29 22:13:53.177,10,0,6068,13615935488,31,1,32,0,17654,361
2023.10.29 22:13:54.169,8,0,6068,13617676288,22,33,55,0,15473,361



Normalized CSV Files

1. CPU|% 11.Network Received|KBytes/sec
2. CPU Queue Length 12.Network Sent|KBytes/sec

3. Memory Available|MBytes 13.GPU 3D|%

4. Working Set|Bytes 14.GPU Video Decode|%

5. Disk Reads|Bytes/sec 15. GPU Video Processing|%

6. Disk Writes|Bytes/sec 16. GPU Memory|Mbytes

7. Disk IOPS 17.Session CPU|%

8. Disk Queue Length 18.Normalized Total CPU

9. Context Switches/sec 19. Total Network Received|KBytes

10. Processes 20. Total Network Sent|KBytes



Normalized CSV File

TimeStamp|1000, CPU|%, CPU Queue Length, Memory Available|MBytes, Working Set|Bytes, Disk Reads|Bytes/sec, Disk Writes|Bytes/sec, Disk IOPS, Disk Queue Length, Context
Switches/sec, Processes, Network Received|KBytes/sec, Network Sent|KBytes/sec, GPU 3D|%, GPU Video Decode|%, GPU Video Processing|%, GPU Memory|Mbytes, Session
CPU|%, Total CPU, Total Network Received|KBytes, Total Network Sent|KBytes

2023.11.30 14:42:27.867, 0, 0, 25049, 8.546095E+09, 0, 0,0, 0, 0, 293, 3,1,1,0,0,480,0,0, 3, 1

2023.11.30 14:42:28.930, 9.452645, 0, 25031, 8.54843E+09, 77401.96, 427572.4, 35.89294, 0, 16746.77, 292, 15, 15, 3, 0, 0, 489, 7.348182, 4.31040620354092, 18, 16
2023.11.30 14:42:29.948, 12.63744, 0, 25004, 8.600961E+09, 112572.1, 1012775, 50.07052, 0, 44503.12, 293, 9, 52, 22, 0, 0, 579, 10.37199, 10.0730786470981, 27, 68
2023.11.30 14:42:30.931, 23.30761, 0, 25004, 8.600756E+09, 33619.6, 247426.8, 16.41682, 0, 59352.43, 293, 12, 559, 95, 0, 0, 586, 15.45638, 20.7013484722269, 39, 627
2023.11.30 14:42:31.933, 20.83463, 0, 24984, 8.616894E+09, 0, 0, 0, 0, 68134.76, 293, 12, 296, 100, 0, 0, 694, 13.68174, 30.2019392038403, 51, 923

2023.11.30 14:42:32.950, 25.52207, 0, 24984, 8.62072E+09, 32069.18, 710522.2, 7.829204, 0, 80827.47, 293, 18, 937, 96, 0, 0, 694, 16.13209, 41.8400029463517, 69, 1860
2023.11.30 14:42:33.953, 24.508, 0, 24980, 8.622621E+09, 82247.13, 287811.1, 19.06979, 0, 78769.84, 293, 13, 490, 98, 0, 0, 695, 18.23511, 53.0156505417115, 82, 2350
2023.11.30 14:42:34.963, 21.04968, 0, 24991, 8.603976E+09, 16169.81, 379059.5, 29.6183, 0, 74899.3, 293, 12, 465, 99, 0, 0, 695, 15.37268, 62.6143048249508, 94, 2815
2023.11.30 14:42:35.975, 23.94374, 0, 24986, 8.614699E+09, 0, 0, 0, 0, 72524.41, 293, 19, 1253, 96, 0, 0, 695, 15.8974, 73.5326505131389, 113, 4068

2023.11.30 14:42:36.984, 25.70733, 0, 24982, 8.615223E+09, 16322.78, 151020.2, 9.966332, 0, 73982.41, 293, 22, 1356, 93, 0, 0, 695, 17.83603, 85.2551931669437, 135, 5424
2023.11.30 14:42:38.003, 19.58298, 0, 24986, 8.615268E+09, 15928.67, 578434.4, 103.062, 0, 74970.03, 293, 21, 1316, 94, 0, 0, 695, 13.11076, 94.1850315711243, 156, 6740
2023.11.30 14:42:39.000, 24.07301, 0, 24986, 8.616145E+09, 0, 0, O, 0, 73834.09, 293, 20, 1434, 93, 0, 0, 695, 17.28562, 105.162323761258, 176, 8174

2023.11.30 14:42:39.998, 25.14586, 0, 24983, 8.617308E+09, 0, 280738, 11.0278, 0, 69740.45, 293, 18, 1331, 95, 0, 0, 695, 17.45483, 116.628836083803, 194, 9505
2023.11.30 14:42:41.002, 24.61835, 0, 24984, 8.618148E+09, 16300.58, 510286.5, 9.943838, 0, 69854.39, 293, 18, 1300, 93, 0, 0, 695, 16.59252, 127.854803121281, 212, 10805
2023.11.30 14:42:42.007, 21.01777, 0, 24983, 8.618775E+09, 16131.75, 482990.9, 13.7874, 0, 71900.82, 293, 18, 1294, 97, 0, 0, 695, 14.51063, 137.438906470865, 230, 12099



Recording Screen Videos with Frame
Grabbers




Screen Recording: How it works...

Primary Device Frame Grabber Capture Computer
HDMI USB 3.0 OBS

A Gl

v
uncompressed H.264 encoder memory card

Typical resolutions: Full HD (1080p) or 4k @ 30fps or 60fps



High-End Screen Capture

Epiphan AV.io 4K (€580) or AV.io HD (€450) http://www.epiphan.com

Epiphan DVI2PCle (€1,400) or DVI2USB 3.0 (€800)

Elgato 4K X (€250) https://www.elgato.com/us/en/p/game-capture-4Kk-x

Elgato Game Capture 4K60 S+ (€400), including built-in HEVC/H.264 encoder
Elgato Game Capture 4K60 Pro MK.2, 4K60FPS HDR Capture, PCle Card

Hauppauge HD PVR Pro 60 4K (€170), 1080p 60fps downscaler and built-in
HEVC/H.264 encoder

Hauppauge HD PVR 2 Gaming Edition Plus, Hardware H.264 Encoder
Blackmagic Design Atem Mini (€350)

Blackmagic Intensity Pro 4K PCle Card (€200)

Blackmagic Design DeckLink Quad HDMI Recorder 4 x 4K (€520)



http://www.epiphan.com/
https://www.elgato.com/us/en/p/game-capture-4k-x

Low-Cost Frame Grabbers

Elgato Game Capture HD60 S or HD60 S+ (€140)

AVerMedia Live Gamer Portable 2 Plus, 4K Pass-Through, 4K Full HD
1080p60 USB Game Capture, Stand-alone Mode using Memory Card (€130)

TerraTec 130653 PVR Grabster Extreme HD Converter (€120)

ClearClick HD Capture Box (€120)

HDMI Video Capture Device USB 3.0 1080P 60 FPS Video & Audio Grabber
MYPIN 1080P HD 60fps USB 3.0 Type C HDMI Game Video Capture Card

MiraBox USB 3.0 HDMI Game Capture Karte 1080P 60fps Portable HD
Video Recorder

https://eucscore.com/equipment.html



https://eucscore.com/equipment.html

Elgato 4K X




Epiphan AV.io

Uncompressed video capture




Epiphan DVI2PCI Duo




Epiphan DVI2PCI

File Action View Help

&= @ HE B

i Audio inputs and cutputs
5 Biometric devices
® Cameras
8 Computer
o Lhisk drives
& Display adapters
s DVDSCD-ROM drives
Human Interface Devices
== |DE ATASATAPI controllers
i IEEE 1394 host controllers
v :i"; Imaging devices
= DVIZPCI D2P85690
= HP LaserJet M1120 MFP
:i‘;' Logitech StreamCam
Keyboards
@ Mice and cther pointing devices
& Monitors




OBS Studio

[A Epiphan Device £ Properties Filters Deactivate

Scenes 5 Sources &  Audio Mixer Scene Transitions & Controls

Local Desktop Left [ Epiphan Device ® Desktop Audio

Start Streaming
0 45 dp 35

Local Desktop Center Duration 1000 ms
Start Recording
Local Desktop Right

— Start Virtual Camera
DVI2PCI . s 5 40 45 J0 15 -0
_ _ Studio Mode
StreamCam
ATEM Mini
+ @

Exit

60.00 f 60.00 FPS




OBS Studio

£ General Output Mode  Simple

by Stream Recording

(g Cutput Recording Path  ExVideos-EUCScore Browse
1) Audio [ ] Generate File Name without Space

|:| Video Recording Quality  Indistinguishable Quality, Large File Size

ER Hotkeys Recording Format  MPEG-4 (.mp4)

© Accessibility Video Encoder  Hardware (NVENC, H.264)

a
Advanced
7 Audio Encoder  AAC (Default)

audioTrack [v] 1 (J2(J3(J4(Js s

Custom Muxer Settings

[] replay Buffer




OBS Studio

£} General

bl Stream
Renderer Direct3D 11

(@ Output
Color Format  NWV12 (8-bit, 4:2:0, 2 planes)
) Audio

Color Space  Rec. 709 % ColorRange Full
O video

ER Hotkeys SDR White Level | 300 nits " HDR Nominal Peak Level 1000 nits

€ Accessibility

* Advanced r .
ecording

Filename Formatting  EUCScore-36CCYY-6hM-36DD %hh-%6mm-26ss

[] overwrite if file exists
[] Automatically remux to mp4

Replay Buffer Filename Prefix  Replay

Stream Delay

Cancel




YA Frmpeg

About

News
Download
Documentation

Community

Code of Conduct
Mailing Lists
.

Forums
Bug Reports
Wiki

Developers

Source Code
Contribute
FATE

Code Coverage

Funding through SP
More

Donate
Hire Developers
Contact
Security

Lega

tps://ffmpeg.org

FFmpeg

A complete, cross-platform solution to record,

convert and stream audio and video.

Converting video and audio has never been so easy.

$ ffmpeg -i input.mp4 output.avi

Alternative Video Recorder: FFmpeg.org

Ly

ffmpeg -t 45 -f gdigrab -framerate 60 -i desktop c:\tmp\recording.mp4




Visualizing Data Using HTMLS5




Left Title — Single View Mode Right Title — Single View Mode

Description

Left Media Tile
“Screen Recording”
[-mpA4]

System & User Activities

[.ref]

Telemetry Data — Session Metrics
“Performance Counters” [.csV]
“‘Report” Popup Form [.html]

Video & Data Animation Controls



Left Title — Side-by-Side View Mode Right Title — Side-by-Side View Mode

Left Media Tile
“Pacemaker” Video
[.mp4]

Color-Coded Telemetry Data — 2 x Session Metrics
“Performance Counters” Overlay [.csV]
“‘Report” Popup Form [.html]

Video & Data Animation Controls



Left Title — Side-by-Side View Mode Right Title — Side-by-Side View Mode ()(2)

Left Media Tile

“Pacemaker” Video
[.mp4]

Left System.& User Activities Right System & User Activities
[.ref] [.ref]

Video & Data Animation Controls

Help



HTML Templates

Template-VidRef-8Charts.html = 1 video + 1 activity + 8 charts
Template-VidRef-12Charts.html - 1 video + 1 activity + 12 charts
Template-VidVid-8Charts.html = 2 side-by-side videos + 8 charts
Template-VidVid-12Charts.html - 2 side-by-side videos + 12 charts
Template-VidVid-RefRef.html = 2 side-by-side videos + 2 activities
Template-Report.ntml = overlay of the lower half of the page on button click
Template-LinkList.html - list of links to Sync Player clips in a test sequence
Template-Index.html - all links to Sync Player clips in a run collection



HTML Templates

<I-- Style Sheets -->
<link href="../../_libs3/bootstrap.min.css" rel="stylesheet">

<link href="../../_libs3/custom.css" rel="stylesheet">

<I-- Load Bootstrap, Chart and JQuery JS files -->
ns3/bootstrap.bundle.min.js"></script>

<script src="../../ _
ns3/chart.min.js"></script>

<script src="../../ _

<script src="../../_libs3/jquery.min.js"></script>



&< G M )  https://getbootstrap.com B A L W ]

S
&)
3]

B Docs Examples Icons Themes Blog Q Search

New! Never-Ending Support for Bootstrap -

Build fast, responsive sites
with Bootstrap

Powerful, extensible, and feature-packed frontend toolkit. Build and customize
with Sass, utilize prebuilt grid system and components, and bring projects to life
with powerful JavaScript plugins.

$ npm i bootstrap@s.3.3 [°) ] Read the docs

Currently v5.3.3 + Download - All releases

Implement AuthO in any app in just 5
minutes. Start building today.

PN AuthO
\Y4 by Okta ads via Carbon



€« > C

|£‘| https://www.chartjs.org

ALY M o= B R

Chart.js

Simple yet flexible JavaScript charting library for the modern web

m Colors plugin

Default palette of Chart.js brand colors is
available as a built-in time-saving zero-
configuration plugin.

m Tree-shaking

JavaScript bundle size can be reduced by
dozens of kilobytes by registering only
necessary components.

o W Scale stacking

40 Layout boxes can be stacked and weighted in
groups.

Main title

P

Secondary title
m Subtitle plugin

A secondarv title pluain with all the same ootions




Plugins Contribute Events Support OpenJS Foundation

write less, do more.

Download APIDocumentation Blog Plugins Browser Support Q  Search

v3.7.1
The 1.x and 2.x branches no longer receive patches.

@ Download jQuery

Lightweight Footprint €553 Compliant Cross-Browser

Only 30kB minified and gzipped. Can Supports CS553 selectors to find
also be included as an AMD module elements as well as in style property
manipulation

e _Firafox, IE, ¢
and

What is jQuery?
document tr.
use APl that work
multitude of browsers. : y 3 5 ry has changed the wz

le write J

A Brief Look

DOM Traversal and Manipulation

Get the <button> element with the cl ontinue' and chz its HTML to 'Next Step_.'

1| $( "button.continue" }.html( “Next S

Event Handling

wthe #banner-message element that is hidden with display:none inits CSS when any button in #button-container is clicked.




Custom JS Files

<I-- Load custom JS files -->
<script src="../../ _libs3/charts.|s"></script>
<script src="../../_libs3/player.js"></script>

Charts.js defines the standard values of the charts
Player.js implements an HTMLS5 video player

Placeholders in the HTML templates

PowerShell scripts to import data and replace placeholders



© 00 N O O bk wwDhE

PowerShell Build Scripts

Create-SimloadFolders.psl - create folder structure from raw data files
Create-IniSingle.psl - Create an .ini used by consecutive build scripts

kN kN

Optional: Convert-CsvFileBylni.psl - Replace decimal separator “,” to “.
Create-CsvNormalized.psl - Create normalized .csv files
Create-CsvSingle.psl - Create .csv files according to Telemetry settings
Create-HtmISingle.psl - Create single-view Sync Player clips
Create-IniDouble.psl - Create an .ini used by consecutive build scripts
Create-HtmIDouble.ps1l - Create side-by-side Sync Player clips

Create-Index.psl - Create a start page with links to all Sync Player clips



Sync Player

https://eucscore.com/docs/syncplayer.html



https://eucscore.com/docs/syncplayer.html

Call to Action

If you want to learn more about
EUC Score, send me an emalil

INfo@eucscore.com

https://eucscore.com

NOTE: The EUC Score toolset is free for
community benchmarking tests when the
results are made freely available to the public



https://eucscore.com/

Virtualization
;;;;;;;;;;;;;;
Conference

Thank You

Benny Tritsch | iInfo@eucscore.com | @drtritsch
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