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Key takeaways:

Windows Performance Counter Terminology

Performance API Consumers 

Scripted Access to Performance Counters

Azure Virtual Desktop and Windows 365 Use Cases

Performance Counter Examples from the Field

Agenda

• Windows Performance Counter 
fundamentals

• Most relevant metrics in digital 
workplaces

• Insights into Task Manager, 
Resource Monitor, Performance 
Monitor
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On-Prem Windows VDI / RDSH on LAN AVD / Win365

Less control over Windows-specific telemetry data
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https://learn.microsoft.com/en-us/azure/azure-monitor/agents/azure-monitor-agent-overview 

https://learn.microsoft.com/en-us/azure/azure-monitor/agents/azure-monitor-agent-overview
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Screenshot provided by Marcel Meurer

Azure Monitor Agent
Azure Log Analytics
AVD Insights
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Consistent interface for collecting various kinds of system data

• A provider is a software component that generates and publishes 
performance data

• A counterset (or object) 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

• A counter value is 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



www.wpninjas.eu
#WPNinjaSWindows Performance Counters

• Single-instance countersets always contain data for exactly one instance

• Multi-instance countersets contain data for a variable number of instances

• A consumer 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, Performance Monitor, Resource Monitor, and Sysinternals 
Process Explorer

• CMD: Typeperf.exe, Logman.exe, and Relog.exe

• Service: Azure Monitor Agent, agents provided by monitoring solutions

• EUC Score: Simload Base Counters, Data Miner, Telemetry Collector
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Deprecated

No admin 

privileges

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

Windows Performance Data Helper DLL 

https://learn.microsoft.com/en-us/windows/win32/api/pdh/
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Windows 10 Task Manager ‘% CPU’ skew – A Tale of Two Metrics by Jeff Stokes
https://illuminati.services/2021/03/17/windows-10-task-manager-cpu-inaccurate-a-tale-of-two-metrics/ 

Task Manager’s CPU numbers are all but meaningless by Aaron Margosis
https://aaron-margosis.medium.com/task-managers-cpu-numbers-are-all-but-meaningless-2d165b421e43 

https://illuminati.services/2021/03/17/windows-10-task-manager-cpu-inaccurate-a-tale-of-two-metrics/
https://aaron-margosis.medium.com/task-managers-cpu-numbers-are-all-but-meaningless-2d165b421e43
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• Typeperf writes performance data to the command window or to a log file 
https://learn.microsoft.com/en-us/windows-server/administration/windows-
commands/typeperf 

• Logman creates and manages Event Trace Session and Performance logs 
and supports many functions of Performance Monitor from the command 
line

• Relog extracts performance counters from performance counter logs into 
other formats, such as text-TSV (for tab-delimited text), text-CSV (for 
comma-delimited text), binary-BIN (BLG), or SQL

These tools are very powerful, but not easy to use

https://learn.microsoft.com/en-us/windows-server/administration/windows-commands/typeperf
https://learn.microsoft.com/en-us/windows-server/administration/windows-commands/typeperf
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Processor _Total % Processor Time"\ ( )\ "

Object
= Counterset

Counter

Instance

\\ComputerName\ObjectName(ObjectInstance)\ObjectCounter

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
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Base Counters

Relevant AVD/Win365 Perf Counters

• \Processor(_Total)\% Processor Time

• \System\Processor Queue Length

• \System\Context Switches/sec

• \System\Processes

• \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)\Avg. Disk Queue Length

• \Terminal Services\Active Sessions

• \Terminal Services\Total Sessions

• \Processor(_Total)\Interrupts/sec

• \Processor(_Total)\% Interrupt Time

• \System\File Read Operations/sec

• \System\File Write Operations/sec

• \Memory\Free System Page Table Entries

• \Memory\Page Faults/sec

• \Memory\Pages/sec

• \Memory\Pool Nonpaged Bytes

• \Memory\Pool Paged Bytes
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• \Terminal Services Session(RDP-Tcp x)\% Processor Time

• \Terminal Services Session(RDP-Tcp x)\Working Set

• \User Input Delay per Session(Max)\Max Input Delay

• \Network Interface(*)\Output Queue Length

• \Network Interface(*)\Current Bandwidth

• \Network Interface(*)\Packets Received Unicast/sec

• \Network Interface(*)\Packets Received Non-Unicast/sec

• \Network Interface(*)\Packets Sent Unicast/sec

• \Network Interface(*)\Packets Sent Non-Unicast/sec

• \Network Interface(*)\Bytes Received/sec

• \Network Interface(*)\Bytes Sent/sec

• \Network Interface(*)\Bytes Total/sec
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• \RemoteFX Network(*)\Current TCP Bandwidth TCP Bandwidth detected in bits per second (bps)

• \RemoteFX Network(*)\Current TCP RTT  Average TCP round-trip time (RTT) detected in ms

• \RemoteFX Network(*)\Current UDP Bandwidth UDP Bandwidth detected in bits per second (bps)

• \RemoteFX Network(*)\Current UDP RTT  Average UDP round-trip time (RTT) detected in ms

• \RemoteFX Network(*)\Loss Rate  Loss percentage

• \RemoteFX Network(*)\Retransmission Rate Percentage of packets that have been retransmitted

• \RemoteFX Network(*)\TCP Received Rate Rate in bps at which data is received over TCP

• \RemoteFX Network(*)\TCP Sent Rate  Rate in bps at which data is sent over TCP

• \RemoteFX Network(*)\UDP Received Rate Rate in bps at which data is received over UDP

• \RemoteFX Network(*)\UDP Sent Rate  Rate in bps at which data is sent over UDP
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• \RemoteFX Graphics(*)\Graphics Compression ratio Ratio of bytes encoded to bytes input

• \RemoteFX Graphics(*)\Average Encoding Time  Average frame encoding time

• \RemoteFX Graphics(*)\Frame Quality Quality of the output frame

• \RemoteFX Graphics(*)\Input Frames/second Number of sources frames

• \RemoteFX Graphics(*)\Output Frames/second Number of frames sent to the client

• \RemoteFX Graphics(*)\Source Frames/second Number of frames composed by source

• \RemoteFX Graphics(*)\Frames Skipped/second – Insufficient Client Resources

• \RemoteFX Graphics(*)\Frames Skipped/second – Insufficient Network Resources

• \RemoteFX Graphics(*)\Frames Skipped/second – Insufficient Server Resources
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• 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!
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Performance Counters
• Get-Counter -ListSet "Processor"

• (Get-Counter -ListSet "Processor").Paths

• (Get-Counter -ListSet "Processor").PathsWithInstances

• Get-Counter -Counter "\Processor(_Total)\% Processor Time" -SampleInterval 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 -SampleInterval 1 -MaxSamples 45
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• 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-PerformanceCounterId 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/
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Perflib\CurrentLanguage\Counter
on a system with English (United States) language

Perflib\CurrentLanguage\Counter
on a system with German language

Computer\HKEY_LOCAL_MACHINE\SOFTWARE\Microsoft\Windows NT\CurrentVersion\Perflib\CurrentLanguage
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function Get-PerformanceCounterId 
{

param(
[Parameter(Mandatory)]
[string] $Name,
$ComputerName = $env:COMPUTERNAME

)
  

$code = '[DllImport("pdh.dll", SetLastError=true, CharSet=CharSet.Unicode)]public static extern 
UInt32 PdhLookupPerfIndexByName(string szMachineName, string szNameBuffer, ref uint
dwNameIndex);'

$type = Add-Type -MemberDefinition $code -PassThru -Name PerfCounter2 -Namespace Utility
 

[UInt32]$Index = 0
if ($type::PdhLookupPerfIndexByName($ComputerName, $Name, [Ref]$Index) -eq 0)
{

$index
}
else
{

throw "Cannot find '$Name' on '$ComputerName'."
}

}
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Unfortunately, about half of the “localized” counter IDs do not work with Get-Counter
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For example, ControlUp Management Console visualizing performance 
data collected by the ControlUp Real-Time Agent (a consumer)
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Bandwidth

Latency

Packet Loss

Primary Device Video Recorder

Screen 

Capture 

Device

OBS 

Studio

System Under Test

WAN

Emulator

No admin 

privileges

.ref

.csv

.mp4

Simulated Workloads “Simloads”

Avatar with Telemetry Collector

Simload Runner
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Free Download: EUC Score Base Package
https://eucscore.com/freeware 

https://eucscore.com/freeware
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[Telemetry]
Name1=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
Name5=Disk Reads|Bytes/sec
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
Name10=Processes
Counter10=\System\Processes

AutoIt Code Base
Only single-instance counters 

Simload.ini

Name1=CPU|%
Counter1:238\6\(_Total)
Name2=CPU Queue Length
Counter2=:2\44\
Name3=Memory Available|MBytes
Counter3=:4\1382\
Name4=Working Set|Bytes
Counter4=:230\180\(_Total)
Name5=Disk Reads|Bytes/sec
Counter5=:234\220\(_Total)
Name6=Disk Writes|Bytes/sec
Counter6=:234\222\(_Total)
Name7=Disk IOPS
Counter7=:234\212\(_Total)
Name8=Disk Avg. Queue Length
Counter8=:234\1400\(_Total)
Name9=Context Switches/sec
Counter9=:2\146\
Name10=Processes
Counter10=:2\248\
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https://learn.microsoft.com/en-us/windows/win32/api/pdh/nf-pdh-pdhexpandwildcardpathw
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• Data Miner integrates several 
supplementary tools

• Collects performance counters independently 
of Simloads

• Writes system information to a text file in the 
results folder

• Writes multiple CSV files with inventory data 
in the results folder

• Collects process information

• Launches applications

• Data Miner can be used stand-alone by 
copy & paste deployment

• Free download: eucscore.com/freeware 

Data Miner runs both with a GUI 
and from the command line

https://eucscore.com/freeware
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Components Performance Counters

CPU \Processor(_Total)\% Processor Time
\System\Processor Queue Length

Memory \Memory\Available Mbytes
\Process(_Total)\Working Set

Storage \PhysicalDisk(_Total)\Disk Read Bytes/sec
\PhysicalDisk(_Total)\Disk Write Bytes/sec
\PhysicalDisk(_Total)\Disk Transfers/sec (IOPS)
\PhysicalDisk(_Total)\Current Disk Queue Length

System \System\Context Switches/sec
\System\Processes

Network TC::network received(_Total)
TC::network sent(_Total)

GPU TC::GPU load(_Total)\3D
TC::GPU load(_Total)\Video Decode
TC::GPU load(_Total)\Video Processing
TC::GPU frame buffer(_Total)
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<?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++/C# Code Base
Single-instance counters
plus additional metrics 
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<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>
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If you want to learn more about the

EUC Score toolset, send an email to

info@eucscore.com

https://eucscore.com

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

https://eucscore.com/
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We love Feedback
https://wpninjas24.sched.com/

Okay Session! Not so okay Session!Great Session!
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Thank You
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