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Qualcomm Profiler Overview

m The Qualcomm Profiler tool is a system-wide performance profiling tool designed to visualize system performance and identify
optimization and application scaling improvement opportunities across Qualcomm SoC CPUs, GPUs, DSPs, and other IP
blocks. Qualcomm Profiler includes a GUI Application, Command Line Interface (CLI) and API - Lightweight C-based API that
provides an interface for developers to profile and optimize their applications on Qualcomm platforms.

o User can enable profiling either from Host to get live profiling metrics or directly on device. Supported for below Device and Host combinations:
* Device: Android platforms, QNX, Windows on Arm (WoS), K2L
¢ Host: Windows 10, Ubuntu 20.04.

o Supported chipsets
* Android: SM8850, SM8750, SM8650, SXR2230P

m Key Features

Concurrently profiles different subsystems, such as, GPU, CPU, and NSP.
Dynamically discovers profiling capabilities and profiling metrics.

Stream profiling data based on configured metrics and capabilities.
Configurable profile duration and sampling rate.

Qtimer timestamp . It helps visualize performance metrics across subsystems.
Sysmon Binary file collection and analysis from Profiler Ul

Collects profiling metrics in Perfetto trace event format.

NSP roofline analysis support

QUTS based automation support.

o o o o o o o o o O

More can check from ReleaseNotes.txt
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Sysmon Migration

m SysmonApp is an older application which interacts with DSP subsystem via FastRPC and provides various users
functionalities such as profiling, set/remove bus clock, get software thread info, and other functionalities.

= We have migrated the Sysmon App and Sysmon Parser functionalitv to Qualcomm profiler. Anv new functionality

. . . Feature SysmonApfualcomm profiler
will be added via Qualcomm Profiler . profiler Y Y
TLP profiling Y Y
getLoad Y Y (Live metrics)
getState Y Y
getinfo Y Y
pinfo Y Y
tinfo Y Y
getPowerStats Y Y
clocks Y Y (profilerUtility App)
benchmark Y Y (profilerUtility App)
etmTrace Y Y (profilerUtility App)
DCVS Y Y (profilerUtility App)
bin parser Y Y (gpbin_parser)
Multiple DSP profiling | N Y
Multiple capabilities | N Y
profiling
System capabilities | N Y
(CPU, GPU, thermal,
power profiling)
On-Host CLI profiling | N Y
API support N Y
On-Host GUI | N Y
application with
charts, graph
Roofline analysis N Y
NSP Stats profiling | N Y
with Default profiling
Live metric support N Y
Perfetto trace format | N Y(Not supported for stats)
support
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External Dependencies

= ADB(for android mobile device)
1 Download ADB command line tools from Android Developer Platform-Tools.
m ADB port forwarding (optional)
o For Android devices, port forwarding can be used to stream data to the host over localhost.

- To enable ADB port forwarding, run adb forward tcp:62472 tcp:62472 on the host.
o If this command is successful, you can start profiling the server on 127.0.0.1:62472
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Install from QPM

m QPM: Download SnapdragonProfilerSetup External.exe and install at C:\Program Files\Qualcomm\Snapdragon Profiler

< Qualcomm® Profiler @ Available

Version: 2.26.3.10

o N _ Windows
The Qualcomm@® Profiler is a powerful performance profiling system designed to detect, measure, and enhance OS Type

application scalability across various components of Qualcomm System-on-Chip (SoC) devices. It provides v2.96.3.10
insights into the performance of CPUs, GPUs, DSPs, and other essential IP blocks, enabling developers to optimize Version E—

their applications effectively.

1 The Qualcomm Profiler GUI and command line interface (CLI) are installed at location:
* Windows X64: C:\Program Files (x86)\Qualcomm\QualcommProfiler
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Installation by gpm-cli Command

m Qualcomm Profiler is available in Qualcomm Package Manager

m Please install Qualcomm Package Manager 3 and install Qualcomm Profiler using below commands.

Commands Windows / Linux / Windows-ARMG64
License Activation gpm-cli --license-activate Qualcomm_ Profiler
Installation gpm-cli --install Qualcomm_ Profiler

Uninstallation gpme-cli --uninstall Qualcomm_Profiler
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Device and Host Setup

m Device CLI steup

- Assuming you have legacy LA device(SM8750 and before), please just run Installer “C:\Program Files
(x86)\Qualcomm\Shared\QualcommProfiler\AP\target-la\installerLA.exe”

m Host CLI setup

o To set up the Qualcomm Profiler CLI for host, clients(Windows (X86) host) must communicate to the server running on the device over IP.
Profiling data can only be streamed from Android and QNX devices to a Windows host.

o Qualcomm profiling Service configure:
* export LD_LIBRARY_PATH=SLD_LIBRARY_PATH:/vendor/qprof/libs/ //important
* export QMONITOR_BACKEND_LIB_PATH=/vendor/gprof/backends
* export QMONITOR_FRONTEND _LIB_PATH=/vendor/qprof/libs/
* gprof --configure --server-ip 127.0.0.1 --port 62472
* qprof --stop-server
* qprof --start-server //Don’t close shell window

o Qualcomm profiling client configure with the IP/port where the Qualcomm profiling server is running:

* C:\Program Files (x86)\Qualcomm\QualcommProfiler\CLI\host-windows-64\bins>qprof --configure --server-ip 127.0.0.1 --port 62472
— ServerIP:127.0.0.1 and port : 62472 have been confiqured successfully

* C:\Program Files (x86)\Qualcomm\QualcommProfiler\CLI\host-windows-64\bins> qprof --capabilities
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Reference

m Online website
01 https://docs.qualcomm.com/doc/80-54323-2/topic/ (Latest)

m Local host location (windows)

o C:\Program Files (x86)\Qualcomm\Shared\QualcommProfilenAPI\documents
« 80-54323-2_AL_Qualcomm_Profiler_User_Guide.pdf
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2.1 Command line interface(CLI)

2.2 Profiler Utility App
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2.3.1 Connect to a device
BaS|C Usage 2.3.2 Set up profiling
2.3.3 Manage configuration files
2.3.4 Perform postprocessing data analysis

2.4 APls and samples
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Command Line Interface(CLI)

m All the device tools/configuration files are part of LA software release; There is NO NEED to install Qprofiler from
QPM3 for LA OEM working on 8850/8975;

- On device CLI (profilerUtilityApp, qprof)-> these tools are already part of KNP vendor image, the json files will be part of PreCS5 or CS
release, THIS IS THE MOST importance to promote to OEM once they have CS release.

m Android device tool(gprof/profilerUtilityApp/qpbin_parser) location: C:\Program Files
(x86)\Qualcomm\Shared\QualcommProfile\AP\target-la\aarch64\bins

m Sample-configs under C:\Program Files (x86)\Qualcomm\Shared\QualcommProfile\API\sample-configs
m Windows CLI location: C:\Program Files (x86)\Qualcomm\QualcommProfiler\CLI\host-windows-64\bins\qprof.exe

m Logs and results location:

o Host profiling results at C:\ProgramData\Qualcomm\QualcommProfiler\profilingresults\, log location
“C:\ProgramData\Qualcomm\QualcommProfiler\logs”

- Device profiling results at /data/shared/QualcommProfiler/profilingresults/, log by “adb logcat | grep QPROF”

m OEM could refer to https://docs.qualcomm.com/doc/80-54323-2/topic/command-line-interface.html for the command.

m More new features are always on the way.
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Host/Device Supported Commands List

m Host (windows) supports the following commands:

C:\Program Files (x86)\Qualcomm\QualcommProfiler\CLI\host-windows—-6U\bins>gqprof -h
Supported Options::
[——help] Display this Help Message
[——version] Display the version number
-lapp [—-launch-app] Launch Application with Specified Arguments
-ca [-—capabilities] Get available Profilers for the Device
-pr  [—profile] Start Profiling with Specified Arguments
—-genc [-—generate-config] Generate the configuration for the capabilities
—C [-—configure] Configure the profiler CLI
-gsi [-—get-server-info] Display information about configured server ip and port
—-cmds [——commands] Get available commands for the Device
-exec [——execute-command] Execute command on the Device
-mi [—metrics-info] Show available metrics information for the device, based
on supported capabilities
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Host/Device Supported Commands List

m Device (android) supports the following commands:

Supported Options::

~h [——help] Display this Help Message

-V [——version] Display the version number

-lapp [-—launch-app] Launch Application with Specified Arguments

—ca  [-—capabilities] Get available Profilers for the Device

-pr  [-—profile] Start Profiling with Specified Arguments

—genc [-—generate-config] Generate the configuration for the capabilities

-sts [—start-server] Start Profiling Server on the Device

-sos [-—stop-server] Stop Profiling Server on the Device

—C [——configure] Configure the profiler CLI

—gsi [-—get-server-info] Display information about configured server ip and port

—cmds [—commands] Get available commands for the Device

—-exec [——execute-command] Execute command on the Device

—sm [-—sysmon] Sysmon Profiling with Specified Arguments

-mi [-—metrics—info] Show available metrics information for the device, based on supported capabilities

m Device CLI starting support Sysmon like short command option “-sm [--sysmon]” from build 2.26.2.x and there will be no config file changes
required. Will integrated same to build as well.

m For Device with old version Qprofiler, pls install latest Qualcomm Profile from QPM3.Assuming you have SM8850 LA device, please just run
C:\Program Files (x86)\Qualcomm\Shared\QualcommProfiler\API\target-la\InstallerLA.exe, which will update the dependency files to LA
target.
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Some Command Options

m --launch-app: This command launches the application on the device. It is only available on the device client.
m --capabilities- list [-clist] (required) :List of profilers to enable

m --profile <# bookmark21> [-pr]:Starts profiling with specified arguments

m --launch-app [-lapp]:Launches application with specified arguments

m --configure [-cn] args:Configures profiler CLI

m --generate-config : This command generates a configuration for a user entered capability.
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Some Command Options

m qprof —sm :QProfiler Sysmon like short command support

sysMonApp getinfo --q6 cdsp gprof -sm getinfo --q6 npu0

sysMonApp getstate --q6 cdsp gprof -sm getstate --q6 npu0

sysMonApp getstate --getvotes 1 --q6 cdsp gprof -sm getstate --getvotes 1 --q6 npu0

sysMonApp pinfo --q6 cdsp gprof -sm pinfo --g6 npu0

sysMonApp pinfo --maxt 1 --q6 cdsp gprof -sm pinfo --maxt 1 --q6 npu0

sysMonApp tinfo --q6 cdsp gprof -sm tinfo --q6 npu0

sysMonApp profiler --q6 cdsp--duration 5 gprof -sm profiler --q6 npu0 --duration 5

sysMonApp tlp --q6 cdsp--samplingPeriod 100 --duration 10 --enableRoot 0 gprof -sm tlp --q6 npuO --samplingPeriod 100 --duration 10 --enableRoot 0
sysl\f/!rmfpp tlp --q6 cdsp --samplingPeriod 100 --duration 10 --enableRoot 1 - qpr](ca_lf -s1m tlp --q6 npu0 --samplingPeriod 100 --duration 10 --enableRoot 1 --
-profile profile
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Command Examples

m “gprof --capabilities” lists all subsystem and IP blocks available to profile.

o C:\Program Files (x86)\Qualcomm\QualcommProfileCLI\host-windows-64\bins>qprof --capabilities
C:\Program Files (x86)\Qualcomm\QualcommProfiler\CLI\host-windows-6U\bins>gprof —-capabilities

Friendly Name Capability Streaming Rate(s)

Sampling Rate(s) Available Metric
(s)
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Command Examples

m “gprof --profile” enables streaming profiling data to the client

o C:\Program Files (x86)\Qualcomm\QualcommProfilenCLI\host-windows-64\bins>qprof --profile --profile-type async --file-format json --
capabilities-list profiler:apps-proc-ddr-metrics profiler:nsp-dsp-metrics --streaming-rate 500 --result-format verbose --live --metric-id-list
4661

C:\Program Files (x86)\Qualcomm\QualcommProfiler\CLI\host-windows—-6U4\bins>qprof ——profile ——profile-type async ——file—format json —-capabilities-list
profiler:apps—proc—ddr-metrics profiler:nsp-dsp-metrics --streaming-rate 500 —-result—format verbose ——live ——metric-id-list U661

Using default Configuration for capability profiler:apps—proc-ddr-metrics

Provided sampling rate @ ms is not supported for profiler:apps—proc-ddr-metrics Using nearest sampling rate of 1@ ms.

Using default Configuration for capability profiler:nsp-dsp-metrics

Provided sampling rate @ ms is not supported for profiler:nsp-dsp-metrics Using nearest sampling rate of 10 ms.

Timestamp: Metric ID: NOC DDR APPS8 Bandwidth:
Timestamp: Metric ID: NOC DDR APPS8 Bandwidth:
Timestamp: Metric ID: NOC DDR APPS®@ Bandwidth:
Timestamp: Metric ID: NOC DDR APPS@ Bandwidth:
Timestamp: Metric ID: NOC DDR APPS@ Bandwidth:
Timestamp: Metric ID: NOC DDR APPS@ Bandwidth:
Timestamp: Metric ID: NOC DDR APPS8 Bandwidth:
Timestamp: Metric ID: NOC DDR APPS®@ Bandwidth:

Timestamp: Metric ID: NOC DDR APPS8 Bandwidth:
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Command Examples

m “gprof -sm getstate --getvotes 1 --q6 npu0”
sun:/ # qprof —-sm getstate ——getvotes 1 —q6 npu®

Using default Configuration for capability profiler:nsp-dsp-stats

Timestamp:
DSP Core Clock
DSPCoreClock:

Timestamp:
Bandwidth Vote
SNOC:

Timestamp:
Root PD Heap
Total:

Timestamp:
Measured Bus Clock
SNOCClock:
CPUL3Clock:
HmxPower:

Timestamp:

DCVS Clients
AggregatedBusMin:
AggregatedCoreMin:
CoreClockVote:

AggregatedSleeplLatency:
AggregatedCengClock:

DevsClients:

DCVS Clients: 1
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Metric ID:

Metric ID:
MEMNOC :

Metric ID:
Available:

Metric ID:
MEMNOCCLlochk:
HmxClock:
VotedLpmState:
Metric ID:
AggregatedBusMax:
AggregatedCoreMax:

BusClockVote:
AggregatedHmxClock:

AggregatedSleepLatencyOverride:

Maximum:

BIMCClock:
Q6CengClock:
SleepLatency:

AggregatedBusTarget:
AggregatedCoreTarget:
AggregatedVotedLpmState:
AggregatedHmxPower:
AggregatedFinalSleeplLatencyVote:




Profiler Utility App

profilerUtilityApp is an on-device application that provides the following services:

m Benchmark service

o Various standard benchmarking algorithms can be run on the NSP to benchmark processor performance. Options can be set for each
algorithm, such as defining the height and width of the images on which the benchmarking algorithm’s calculations will occur. You can get
a list of the supported algorithms and parameters using the following command:

« profilerUtilityApp --dsp -benchmark —help

o Examples: profilerUtilityApp --dsp --benchmark -f conv3x3 -w 3840 -h 2160 -p 10 -u 0 -L 1 -1 10000 -n 4

130 |sun:/ # profilerUtilityApp ——dsp —-benchmark —f conv3x3 -w 38U46 -h 2160 -p 10 -u © -L 1 -1 10600 -n U
sysmon_init.c : sysmon_init : 356 : INFO : Considering the DSP has old architecture

No g6 Processor provided, hence setting to default : ©

sun

Unsupported g6Processor provided for benchmark, setting to default NSP
qbProcessor : 3

Version:2

setting clocks to power level 18

src — allocated 8388608

dst - allocated 8388668

ref - allocated 8388688 (via malloc)

calling conv3x3 on a 38U0x2160 image...

Malloc success for LLCC and L3 invalidation, total = 57065

run time of conv3x3: UBU8O38 microseconds for 1 RPC iterations, each with 10000 iterations inside the DSP.

Average per iteration DSP-measured time : UB8U uSec, FastRPC overhead : 3746 uSec, apparent clock rate -1702020314 MHz, HVX units: 4
return value from conv3ix3: ©

- sSuUCCess
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Profiler Utility App

m Clocks service

o The clocks feature enables setting, limiting, and removing the Q6 clocks of a Q6 processor. The clock value may not be set to the exact
value; rather it is set to the nearest supported clock value.

1 Set : Sets the Q6 clock to a desired frequency for the a particular Q6 processor.
« profilerUtilityApp --dsp --clocks set --cengClock 700

sun:/ # profilerUtilityApp ——dsp ——clocks set ——cengClock 700 ——Q6 cdsp
sysmon_init.c : sysmon_init : 356 : INFO : Considering the DSP has old architecture
Calling g6Processor :

nsp set clocks function with following parameters:
Q6—>CENG bus clock : 780 MHz

Successfully set the required clock configurations, Call the remove API once done...

o Limit : Limits the maximum clock frequency of the Q6 processor at which it can work for the performance
7 Remove : Resets all the clock settings to the default values.

« profilerUtilityApp --dsp --clocks remove
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Section 2.3

2.3 Qualcomm profiler GUI Application
2.3.1 Launch and Connect to a device
2.3.2 Setup Profiling Type
QuaICOmm prOfI|er GUI Apphcatlon 2.3.3 Manage workspaces
2.3.3 Manage configuration files

2.3.4 Perform postprocessing data analysis
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Launch and Connect to a device

= Launch the Qualcomm Profiler executable as a desktop application from the install location:
o C:\Program Files (x86)\Qualcomm\QualcommProfilenGUI\qcprofiler.exe(windows) -> low priority to promote to OEM

m Connect to a device
o There are currently two supported types of device connections for profiling:
* gRPC: Currently Windows X64 and Linux systems support gRPC connection.
* Localhost: Currently only Windows Arm64 systems support Localhost connections

Getting Started

the corresponding page.

i L) =]

Open a Workspace Connect to a Device Analyze Existing Data
Connect to a detected device or add one isualize and analyze trace files,

ually. Configure connections and flamegraphs, and other existing profile
clata.

Create a new workspace or open an

VIEWS,
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GRPC connection

m To set up a GRPC connection with below steps:
o 0. Prepare

On device

— export QMONITOR_BACKEND LIB_PATH=/vendor/qprof/backends
— export LD _LIBRARY PATH=$LD_LIBRARY_PATH:/vendor/qprof/libs/
— export QMONITOR_FRONTEND_LIB_PATH=/vendor/qprof/libs/

— qgprof --stop-server

— qprof --configure --server-ip 127.0.0.1 --port 62472

— qgprof --start-server

On host

— adb forward tcp:62472 tcp:62472

— qprof --configure --server-ip 127.0.0.1 --port 62472

— Command to check if OK: “gprof —capabilities”
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GRPC connection(cont.)

8}  Qualcomm Profiler Home Workspaces Devices Data Analytics

m To set up a GRPC connection
with below steps: :

o 1. Select a device e Open Workspace i

» The application start page T e pavice:Device ed1 2566
displays cards for previously
connected remote devices (see A
in the image) and detected openere Devices
devices (see B in the image).
Click Connect in the card for the o o common asesions st -
device you want to use. Android e z i ‘ '
LA devices are automatically Quatcamm rofiers
detected when connected via How ot coniure a dves Device 281474976710656 R i
USB to the host machine. Canransfer fils toand from | | ) |
TO ConneCt tO anew remOte :.::adte:;jns do I have for Confi:L;I":eort) Confi:L;I":eort) o
deVICe’ CIICk ConneCt to a DeVICe gg:}Yg;S$ESSinQ cata View Profile Data > View Profile Data > View Profile Data >
(see C in the image). For the new
device, enter an alias name and Readore >

select the platform type. Click
0 file t I isting dat
Con neCt - 5 Vi:':irilzia:ldear?al?:jr!::ff;l,sﬂla?ngegr:pli‘ and other existing profile data.

Open aFile

Welcome Workspaces i

Connect to a Device

Recent Data Files
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GRPC connection(cont.)

o 2. Enter the IP Address(127.0.0.1) and port number(62472) of the connection.

o 3. Click Connect. When the gRPC connection is successfully opened, the device status show green
“Connected”.

Device

8750 2 Select Profiling Type
> Multiple profiling types are supported on this device, one must be selected to login. (You can change this option later as well)

Select Profiling Type

ntIPstoseca

Status @ Live Profiling

live-rendering of the data a

Connected

Connection Metrics will be selected automatically depending on
@ DSP Performance - pararmeters configured. A raw data file will be generated

IP Add and parsed for analysis after the profiling session.

Hexagon Trace Analysis

Profiling Activity Type

n Trace a

No Activity Selected
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Setup Profiling Type

m Upon establishing a connection, a prompt will appear to select the profiling type.

m Once a profiling type is selected, the application will open the respective page for that profiling type’s
configuration. Then click start and stop to get proper performance statistics.

m Also, can configure “Profiling Activity Type” to a different profiling type.

Profiling Activity Type

Select Profiling Type

Multiple profiling types are supported on this device, one must be selected to login. (You can change this option later as well)

Select Profiling Type

. . Cherry-pick up to 100 metrics across different IPs to see a
@ Live Profiling T
live-rendering of the data across a Timeline view.

Metrics will be selected automatically depending on

@ DSP Performance parameters configured. A raw data file w enerated
and parsed for analysis after the profiling session.

Analyze your program's performance on the Hexagon DSP

l | | Hexagon Trace Analysis sor using ETM traces and get a visualization of the

program's execution history.
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Manage workspaces

m Workspaces help save profiling setup information. A workspace can have one device associated with it and all information
about the device will be saved (gRPC IP address and port, adb ID, alias,etc.). All metrics selected, along with any profiling
settings, will also be saved to the workspace.

m Create a workspace

O

O

O

O

O

1. From the Home or Workspaces page, click Create New Workspace.

2. Select a device from the recent devices list or add a new one by clicking New Device and entering a name. Click Next.

3. Enter in an IP address and port if establishing a gRPC connection. Select the desired views. Click Next.

4. If necessary, change any profile settings. Click Next when complete.

5. Select any file to upload to the target path on the selected device and enter any desired commands to be executed. Click Save when satisfied and
save the workspace file to a location on the local machine.

m Open a workspace

O

From the Home or Workspaces page, click the Open button associated with a workspace saved in the Recent panel or click Open Workspace to
browse the local machine for a workspace,

The application will attempt to connect to the saved IP address and port. It will also attempt to restore all the profiling settings, configuration metrics,
and their parameters. An error will display if something in the restore process went wrong.
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Manage configuration files

Configuration files contain information about selected metrics and their parameter configurations. Users can export and import these
configurations.

= Export a configuration file

o After connecting to a device, metrics and/or statistics can be selected and further configured by clicking Configure. Any selections and
configurations can be exported by clicking Manage Configuration and then Export Configuration.

I Qualcomm Profiler

[LSample Device_TEMP_WS]

0 Device

‘ ' « Timeline »* Table

Sample Device &

1RF
]

743 selected X, Import Capability Configuration
Status
Connected Il 4208 selecied &, Export Capability Configuration

Connection
G738 selected

Tharmal o7 selected

= Import a configuration file

o After connecting to a device, users can import a configuration file that they have used to configure a similar device. The application will attempt to
match all the metrics and settings in the configuration file. Click Manage Configuration and then Import Configuration to browse your local file
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Perform postprocessing data analysis

m The Qualcomm Profiler GUI can be used to open various data visualization files. The following file types are supported:

o Json —— Trace files
o SVG —— Flame graphs
1 QDB —— Profiled data files

m Open a data visualization file by clicking Open File on the Start page or in the Data Analysis tab.

38 Qualcomm Profiler Workspaces Devices Data Analytics
[_8750_TEMP_WS]
T “ Qualcomm > CualcommProfiler > profilingresults »  16-04-2026_01-35-41 e @) Search 16-04-2026_01-35-41 O
Welcome Organize New felder =~ 1O 0
ChinaHVXCE_scratch [ Mame Date modified
Open Workspace ' _ R
DoC_lishan 16-04-2026_01-35-43_profile.apps-proc-ddr-metrics.json 416,202
Create New Workspace workshop2026 16-04-2026_01-35-43_profile.nsp-dsp-metrics.json 4/16/2026 1:35 AM
X documents
Connect to a Device
Qprofiler
OpenaFile SMB250_08417343
~ [l This PC
on questions about > o lishant (C)
» h Metwork
How can | get started with
Qualcomm Profiler?
File name: «w | All Files (*.%) w
How do | configure a device 3 Open e —

for Profiling?
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APls & Sample

The QTI profiler API library provides the interface to collect profiling data on the device
= Windows (x86)

O

O

O

O

Header file: C:\PROGRA~2\Qualcomm\Shared\QualcommProfileAP\include
Library (Android): C:\PROGRA~2\Qualcomm\Shared\QualcommProfiler\AP\target-la\libs\.so
Sample code: C:\PROGRA~2\Qualcomm\Shared\QualcommProfiler\APl\sample-code\C++

For additional APl documentation: C:\PROGRA~2\Qualcomm\Shared\QualcommProfiler\API\documents\api-
definition\html\_q_profiler_api_8h.html

m Linux

Header file:/opt/qcom/Shared/QualcommProfiler/APl/include/

Library (Android):/opt/qcom/Shared/QualcommProfiler/API/target-la/libs/libQualcommProfilerApi.so

Sample code:/opt/qcom/Shared/QualcommProfiler/APl/sample-code/C++

For additional APl documentation:/opt/qcom/Shared/QualcommProfiler/API/documents/api-definition/html/_q_profiler_api_8h.html

= Windows on Snapdragon

O

O

O

Header file: C:\Program Files(Arm)\Qualcomm\Shared\QualcommProfilenAPNinclude
Sample code: C:\Program Files(Arm)\Qualcomm\Shared\QualcommProfiler\API\sample-code

For additional APl documentation: C:\Program
Files(Arm)\Qualcomm\Shared\QualcommProfileNAPI\documents\apidefinition\html\_q_profiler_api_8h.html
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Section 3
! 1.1 CDSP Performance Profiling Ways

1.2 CLI Profiling and example
1.3 GUI Profiling and example
1.3.1 Live profiling
CDSP PerfOrmance PI’OfI|Ing 1.3.2 DSP Performance profiling
1.3.3 Hexagon Trace Analysis
1.4 Metrics and Capabilities List

1.5 Functionality Comparison from Snapdragon Profiler
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CDSP(NSP) Performance Profiling Ways

m Qualcomm Profiler can be used to gather information like the resource usage, load distribution across available hardware threads,
and various other profiling metrics useful in measuring performance, debugging performance related issues, and identifying possible
optimizations.

m DSP performance profiling can be done in the following ways:

o Command Line Interface - Lightweight, on-device CLI that can be executed in a device shell to collect various profiling metrics for the
device filesystem. Can later be analyzed using the Qualcomm Profiler GUI.

= Qualcomm Profiler GUI Application - GUI application running on a host PC used to collect various performance metrics from the device.

= API - Lightweight C-based API that provides an interface for developers to profile and optimize their applications on Qualcomm platforms.

m OEM could refer to https://docs.qualcomm.com/doc/80-54323-2/topic/dsp-profiling.html
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Command Line Interface

m Qualcomm Profiler CLI can be used to do DSP performance analysis by “qprof —profile”/ “qprof -sm
profiler”’/ “gprof -sm tlp”command. NSP profiling data can be collected in two modes:

o Live profiling: Shows profiling results on stdout.
- Binary mode: Save Binary files. Can be postprocessed in the Qualcomm Profiler Ul and users can configure the
profiling data mode using the Generate Config.

m Qprof --profile : Starts profiling with specified arguments.

o sun:/ # gprof --profile -h
o It profiles the sync or async command. Sync calls involves command & response, Async calls involves streaming trace

data to the client

0 Example Usage : gprof --profile --application Path_To Executable --application-arguments [Arg1,Arg2] --trace-options
Config_Json --profile-type async --capabilities-list capability1 capability2 --profile-time 5 --streaming-rate 500 --
sampling-rate 100 -filter filter1 filter2 --metric-id-list metricld1 metricld3:metricld5 metricld7 --live --result-format
verbose/trace/csv/gpbin --analysis roofline-system --summary --roofline-operationType scalar --roofline-
operationSubType float --roofline-pass 2 --pmu-event-list pmuEventld1 pmuEventld2 --result-dir-path C:/temp/resultdir
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gprof --profile

m qprof --profile <# bookmark21> [-pr]: Starts profiling with specified arguments.

Description:
—app
TR
—tops

—ptype

—-clist
—ptime

-strate
—sprate

_
-milist

=L

-resfmt

a-UEL

1/ops).

—smry

-pelist
-rdirp
-roofoprtype
-roofoprstype
-roofpass
pass numbers.
o =12
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[-—application] (Optional)
[-—application-arguments] (Optional)
[-—trace-options] (Optional)
[——profile-type] (Optional)
(Mandatory)
(Optional)

[-—capabilities-list]
[——profile-time]

[-—streaming-rate] (Optional)

[--sampling-rate] (Optional)
[——Filter ]
[——metric—id-list]
[—live]
[--result-format arg]
[-—analysis arg]

(Optional)
(Optional)
(Optional)
(Optional)
(Optional)

(Optional)
(Optional)
(Optional)

[——summary]
[——pmu-event-list]
[--result-dir-path]
[-—roofline-operationType]
[--roofline-operationSubType]
[——roofline-pass] (Optional)

[--tabular] (Optional)

: List of profilers to be enabled
: Duration in seconds for which profilers need to

: Time interval

: Time interval

: To start some application before starting Profiling, takes path to executable.
: Application arguments.
: Configuration to be passed to profiler.

If not passed default configuration will be used

: <sync/async> Async calls involves streaming trace data to the client.

Currently, only async mode is supported.

. More than 1 profiler can be enabled.

be enabled.

profiling will be enable for 10 sec.

in milliseconds between 2 profiling packets recieved on the client.
user will recieve packet every 500 ms

in milliseconds between 2 profiling samples collected from the device.
sampling rate will be same as streaming rate.

By default
By default

By default

: Show the profiling result of specific parameter.
: Filter results for particular IDs.

: Live streaming of data to standard output .
: Capture Profiling Data in verbose or trace event format. Supported values (verbose/trace/csv).

: Option to enable roofline profiling. Supported values (profile/roofline-system/roofline—functiona

By default live will not be enabled.

: Print summary Min , Max & Avgerage at the end. By default summary will not be enabled.

: collect defined pmu event Ids profiling data.

: Directory path to save profiling result file

: Option to provide roofline operation type. Supported values (scalar/vector/matrix).

: Option to provide roofline datatype. Supported values (fixed/float).

: Perform roofline for the provided pass number. By Default roofline is performed for the supported

: Display metrics in tabular format. By Default verbose format is used.
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gprof -sm

m Device CLI sysmon-migration

o Pls refer more from https://docs.qgualcomm.com/doc/80-54323-2/topic/dsp-profiling.html#sysmon-migration

m 1. profiler: collect performance statistics of Q6

o Example: gprof -sm profiler --g6 npuO --duration 5 --defaultSetEnable 1 --samplingPeriod 100 --dcvsOption 0 --profileFastrpcTimeline 0 --enableRoot 0 --

profileLPMLA O

Available Options for adsp/npu®/sdsp...: (If no argument then uses default):
——q6 (default selected processor:adsp):
—defaultSetEnable (default:1 - default mode) Input @ for user mode
@ - User mode logging with 4 PMU events per set
- Default mode logging
- User mode logging with 8 PMU events per set
- User mode logging of all available PMU events with 8 PMU events per set
—profileFastrpcTimeline Profile the time taken by fastRPC communication
Enabled by default for ADSP processor sysmon profiler
Provide below command to enable fastrpc logging for desired process
echo 0x@01feelfeeeeeee8> /vendor/lib/rfsa/adsp/Process_name.farf
Process_name can be obtained from adb shell ps -A
@ - Disable
1 - Enable
—profilelLPMLA Profile Low Power Machine Learning Accelerator block in LPASS (default = ©)
® - Disable
1 - Enable
——samplingPeriod sampling period in ms(default:® ms - no sampling period override - to be decided by gprof
Following options are valid only for 'Default mode' logging
——duration profiling duration in seconds(default:18s)
——dcvsOption 1 - Keep DCVS enabled (if not disabled externally by other clients) for this profiling
@ - disable DCVS for this profiling. Use this option if you want to fix a particular sampling rate.
(Default: @ — Disables DCVS)
——pmu—-event-list (Optional) collect defined pmu event Ids profiling data.
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gprof -sm (cont.)

m 2. tlp: collect thread level performance statistics of Q6
o1 Only supported in Binary mode

o Example: gprof -sm tlp --q6 profiler:nsp-dsp-metrics --samplingPeriod 100 --duration 10 --enableRoot 1 --profile 1

Available Options: (If no argument then uses default):
——q6 (default selected processor:ADSP):
adsp — Selected processor ADSP
sdsp — Selected processor Sensors DSP
npu® - Selected processor NPU®
——samplingPeriod sampling period in ms(default:50 ms)
——duration profiling duration in seconds(default:18s)

——enableRoot Profiles UserPD and RootPD threads

@ — UserPD threads only (default)

1 - User and RootPD threads
—tName Thread names to profile seperated with comma(default: Profile all active threads)
—profile Runs Sysmon profile in paralle with TLP(default:®)

@ — Sysmon Profile is not executed

1 — Sysmon Profile is executed
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Parsing profile Binary mode files

m Binary mode: Parsing bin file
o Parsing profile .gpbin file step:
* 1. C:\wordir\doc\mybakfromssd\workshop2026> adb pull /data/shared/QualcommProfiler/profilingresults/24-10-
2024 07-02-47/ ./
« 2. C:\Program Files (x86)\Qualcomm\Shared\QualcommProfile\AP\host-windows-
64\bin\gpbin_parser.exe" <input_file> --outdir <output_folder>

— qpbin_parser.exe C:\wordir\doc\mybakfromssd\workshop2026\24-10-2024_07-02-47\24-10-2024_07-08-30_profile.nsp-dsp-
metrics-0.qpbin --outdir C:\wordir\doc\mybakfromssd\workshop2026\24-10-2024_07-08-28\

o Parsing tlp bin file:
« C:\Program Files (x86)\Qualcomm\Shared\QualcommProfiler\API\host-windows-64\bin\qpbin_parser.exe" --
tlp <input_file> --outdir <output_folder>
m Parsing output:

[af devs_metric.bdt

g prmuStats.csv

g post_processed_metrics.csv

g raw_pmu.csv

) Summary.csv

& sysmon_report.html
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CLI Profiling and example

m sysmon_report.html

Generated _csv reports
post_processed_metrics csv — Detailed PostProcessed metrics

raw_pmu.csv — Raw PMU events and values
pmuStats csv — Accumlated all PMU events and details

Overall Summary

Startti Endtim Total Timei Deepsleeptime Idletimei Activetimei MPP QD3SPéloadi AXI RD_BWin AXI WR_BWin QDSP6 Utiliza
me e n sec in sec n sec n sec 5 n MHz MBps MBps tion %

685:48:3 6854830

076 162 0.086 0.000 0.000 0.083 469.08 1422 67 0.00 0.00 81

Processor summary:

Metric Unit Average Maximum

Core Metrics

MPPS MPackets/sec 469.08 905.65
pCPP cycles/Packet 3.03 2232
QDSP6 load MCPS 1422 67 1708.89

Bus Metrics

AXI_ RD_BW_128B MBps 134516
AXI_WR_BW_128B MBps 1071.64

Clock Metrics

QDSPE6 load 1422 67 170889
Final_DSP_Clock 1708.80 1708.80
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GUI Profiling and example

m GUI Application supported three types of profiling:
o Live profiling
1 DSP Performance profiling.
1 Hexagon Trace Analysis

Confidential — Qualcomm Technologies, Inc. and/or its affiliated companies — May Contain Trade Secrets | May contain U.S. and international export controlled information | 80-xxxxx-x Rev. AA

41



Live profiling

m Select from up to 100 metrics across different IPs to see a live rendering of the data across a timeline and table view. To set
up the connection for profiling:

m 1. After the connection is successfully established, the categories that the device supports for profiling are shown along with
the metrics associated with each category that can be profiled. Select the metrics and/or statistics to profile and how to view
them (timeline or table). A maximum of 10 selections are allowed.

3}  Qualcomm Profiler

[_8750_TEMP_WS] ® Configure NPU1 Parameters

Device Metrics

[

Streaming Rate (ms)
Sampling Rate (ms)
DcvsOption

LpmlaProfFlag

Status .
MPPS MPackets/sec Total packets executed Version
C cted
e QDSP6 Load MCPS QDSP6 load in millions © )
QueryTimeMs

. QDSP6 Utilization % QDSP6 core clock utiliza
Connection

pCPP cycles/packet Processor cycle per pacl TLPThreadNames
MIPS MIPS Total instructions execut .

UTrace Trace Filter
1 Thread Packets MPackets/sec Packets executed per se

2 Thread Packets MPackets/sec Packets executed per se

3 Thread Packets MPackets/sec Packets executed per se

4 Thread Packets MPackets/sec Packets executed per se



Live profiling(cont.)

m Click the Statistics tab to make any statistics selections.

3}  Qualcomm Profiler

[_8750_TEMP_WS] ® Configure Parameters

Device Statistics 7 Reset

(]

() Streaming Rate (ms)

+~ NPU1-Stats (0 Sampling Rate (ms)

DSP State Info Provides the State Information of the DSP

Status DSP Meta Info Provides Meta Information

Connected DSP Process Info Provides Process information of the DSP

. DSP Thread Info Provides Thread Information of the DSP
Connection

Dsp Power State Info Provides Power State of the DSP

NPUO-Stats

~ ADSP-Stats

Profiling Activity Type

DSP State Info Provides the State Information of the DSP
Live Profiling

DSP Meta Info Provides Meta Information
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Live profiling(cont.)

m 2.Click the Profile Settings tab. Make selections for delay profiling, profiling duration, streaming rate, and
profiling timer. Choose to save the profiled data to a file and/or a CSV.

[ 8750_TEMP_WS] 2 Settings Save Workspace

Device Metrics  Statistics  Profile Settings  File Transfer

. Delay Profiling

[ |
8750 7 ] 38s

Remote device to add gRPC
connections to Profiling Duration

5m
Status

Connected |Gl ¥ Global Streaming Rate (ms)

Connection 200 500
& The selected streaming rate cannot be applied to the following capabilities: 10. Nearest streaming rate will be used instead.

IP Address

« Global Statistics Streaming Rate (ms)

1888

Profiling Timer ©
Profiling Activity Type QTimer  Device Time

Live Profiling
©Q Go to Settings to make changes to 'Save to’ and 'Save Location’ options

Save Profiled Data ()

s s

Save Location

C:\ProgramData\Qualcomm\QCP\ProfileData

Confidential — Qualcomm Technologies, Inc. and/or its affiliated companies — May Contain Trade Secrets | May contain U.S. and international export controlled information | 80-xxxxx-x Rev. AA




Live profiling(cont.)

m 3. Click Start Profiling to start the
profiling session. The Live
Profiling View displays once
profiling starts.

4. Wait until the selected profiling
time elapses or click Stop Profiling
to end the profiling session at any
time.

5. View the data collected from the
profiling session in the view tab:

o Timeline View - Use the filters at
the top of the profiling session
view to filter the charts by metric,
category, and type.

[_Device_281474976710656_TEMP_WS]

Metric Profiling  Statistics
Type

— CDSP1: MPPS
600

450

300

150

0

MPackets/sec

CDSP1: QDSP6 Load
1600

1200

800

)

0

CDSP1: QDSP6 Utilization
240

180

120

60

0

Percentage

~NeD1- nmbD

42 Settings [® Save Workspace [> Start Profiling

107.02MPackets/sec (avg)

LL

285.37MCPS (avg)

46.45Percentage (avg)

7 U rmerlac foned B0

2116 §

Time Frame (seconds) 1

Type Category
System CDSP1
Systemn CDSP1
Systemn CDSP1

System CDSP1

Metric

MPPS

QDSP6 Load

QDSP6 Utilization

pCPP

Sub Metric
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'

Selected Window: 14.364s | Follow Live

Timestamp
23:21:16.957
23:21:16.957
23:21:16.957
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DSP performance

m Metrics will be selected automatically depending on parameter configuration. A raw data file will be generated
and parsed for analysis after the profiling session.

m Set the “Profiling Activity Type” after connection to a device is successfully established:

Select Profiling Type
Multiple profiling types are supported on this device, one must be selected to login. (You can change this option later as well)

Select Profiling Type

Status G  Live Profiling

Connected

Connection Metrics will be selected autormatically depending on

@ DSP Performance = parameters configured. A raw data file will be generated
and parsed for analysis after the profiling session.

Hexagon Trace Analysis

Dependencies
Profiling Activity Type

3.0.1 is needed for Hex n Trace ana

No Activity Selected

46




DSP performance (cont.)

= 1. The capabilities the device supports for DSP performance are shown along with the parameter
configurations per capability. Select the desired capability and configure its parameters. Only one capability
and its parameters are needed per DSP performance profiling session.

[_8750_TEMP_WS] &2 Settings Save Workspace

Device Subsystems Profile Settings File Transfer

‘ @) Enable Raw PMU Collection

If the values are not multiples of 8, default PMUs will be selected. Every 8 PMUs will be enabled in rotation, with the rotation occurring every 50 to 100 samples, depending on the sampling
rate.

8750 2

Remote device to add gRPC
connections to

Enter PMU register values in decimal or hex values, separated by the tab or enter key

Profiling Configuration Statistics
Status

Connected SR

Service Configuration £ Manage Configuration

« NPU1-Stats © 26 selected % Configure
Connection

Service [T %7 Description [T 5/
IP Address
DSP State Info Provides the State Information of the DSP
DSP Meta Info Provides Meta Information
DSP Process Info Provides Process information of the DSP

DSP Thread Info Provides Thread Information of the DSP

Profiling Activity Type Dsp Power State Info Provides Power State of the DSP
DSP Performance Showing 6 of 6 senices

NPUQ-Stats & Configure

ADSP-Stats &) Configure
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DSP performance (cont.)

m 2. Click the Profile Settings tab. Make selections for delay profiling, profiling duration, streaming rate, and
profiling timer. Choose to save the profiled data to a file and/or a CSV.

[ 8750_TEMP_WS] £ Settings Save Workspace

Device Subsystems  Profile Settings File Transfer

. Delay Profiling

[ |
8750 7 ] 38s

Remote device to add gRPC
connections to Profiling Duration

Sm
Status

el « Global Streaming Rate (ms)

|
Connection 200 5080

£ The selected streaming rate cannot be applied to the following capabilities: 10. Nearest streaming rate will be used instead.

IP Address

v Global Statistics Streaming Rate (ms) 1200 ms

Profiling Timer ©
Profiling Activity Type QTimer  Device Time
DSP Performance

9 Go to Settings to make changes to 'Save to' and 'Save Location' options.

Save Location
C:\ProgramData\Qualcomm\QCP\ProfileData
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DSP performance (cont.)

m 3. Click Start Profiling to start the profiling session. A count down timer will appear to show the time remaining
for the profiling session. The DSP Performance Profiling View displays once profiling starts.

o Wait until the selected profiling time elapses or click Stop Profiling to end the profiling session at any time.
[_Device_281474976710656_TEMP_WS] 00:23 @ Stop Profiling

@ Profiling...
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DSP performance (cont.)

m 4. Gathered DSP data can be viewed in two ways:
—_Table format

gprofler ® £ Settings Save Workspace

Profiling Files 05_09_2025_152522\sysmon_report.html x
Open Reports Folder

Generated .csv reports
post_processed _metrics.csv — Detailed PostProcessed metrics
raw_pmu.csv -- Raw PMU events and values
pmusStats.csv - Accumlated all PMU events and details

Overall Summary

Startti Endti Total Time Deepsleeptim |Idletimei Activetime MP QDSP6load AXI_RD BWi AXI WR_BWi QDSP6 Utiliz
me me in sec ein sec n sec in sec PS in MHz n MBps n MBps EL

0:30:8:7 0:30:8:8 238.2

03 44 0.141 0.000 0.000 0.140 2 570.77 0.00 0.00 61

Processor summary:

Metric Unit Average Maximum

Core Metrics

MPPS MPackets/sec 238.22
pCPP cycles/Packet 2.40
QDSP6 load MCPS 570.77

Clock Metrics

QDSP6 load MCPS 570.77 960.00
Final_DSP_Clock MHz 922.66 960.00
Static_core_clk_vote MHz 1281.98 1498.00
Static SNOC_clk_vote MHz 963.45 1130.88
Static SNOC_clk_Projected MHz 1057.09 1211.20

Heap Metrics

AMSS Heap available total MB
AMSS Heap available max MB

BLC Metrics
BLC Latency per txn ns 336.65 531.84
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DSP performance (cont.)

m 4. Gathered DSP data can be viewed in two ways:
o Chart format

= QOO Profiler

TEMP WS

01 _16_2004 10290 P wynemon _repon M

EWAAON B
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Hexagon Trace Analysis

The Qualcomm Profiler GUI can be used for Hexagon Trace Analysis (HexTA) .

m Prerequisites:

Hexagon SDK 5.5.0.1

Hexagon Tools 8.8.02 or above
Python 3.11.2

J
O
O
0 Qualcomm Profiler
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Hexagon Trace Analysis (cont.)

m Steps for Running Hexagon Trace Analysis:
7 1.Connect to a device.

0 2.Select Hexagon Trace Analysis as Profiling Type.

Select Profiling Type

Live Profiling

DSP Performance

| | | Hexagon Trace Analysis >

Metrics will be selected automatically depending on

ed. A raw da file will be generated

and parsed for analysis after the profiling

Analyze your program'’s performance on the Hexagon DSP
processor using ETM traces and get a visualization of the
program’s execution history.
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Hexagon Trace Analysis (cont.)

o 3.Enter all required fields for the Hexagon Trace Analysis form.
§  Qualcomm Profiler

[ Device_272d876b_TEMP_WS] & Settings B Save Workspace

Device

O

ETM Trace Configuration

Status

* Connected m

Connection

10.92.185.34
6.2;i 72 Upload Application Canfiguration

Upload Application
Profiling Activity Type

Hexagon Trace Analysis » Overwrite Existing File

Details

60BA5311 N
2720876b Drag & drop to upload
NA

D Upload
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Hexagon Trace Analysis (cont.)

o 4. Click on Start Profiling.

3 Qualcomm Profiler

[_Device_a81e2825_TEMP_WS]

Console Output

SUY B GOIELOLY BIELL

PR pe—

n “Updated Buffer Size:

Ax4pa080
afd 8182825 shell

Target: 3 Cycle Accurate PC Only Trace Enabled ETM core config s

Configuration done
python process exited
python

OxfIFreres
on Execution J

1: mull)

Ul EEAYI LT UL TS s

ect n “Updated Buffer Siz " &8 adb = /bus/cor ght

resight -tmc-etr/buffer_size

/vendor/bin/profileritilityApp --dap --etm comand etn --g6 COSP - -atmType ca_pe

o\ Shared\Hexta\hexta-scripts\run_exanple.py aB1e2825 LA /vendor/bin/profiling
adb -s 881e2825 shell chmod 777 /vendor /bin/profiling

adb shell “export DXE_PATH=/vendor /bin/ LD _LIBRARY PATH=/vendor /1ib64/ DSP_LIB
Attempting to run on signed PD on dosain 3 CRROR 0x80809486: Unsble to creste FastRPC session on sain 3. Cxitin ERROR BxfIFFfrfr: Open Sessi

@, signal: null)

ARY PATH=/vendor /1ib/ ¢ fsa/dsp/sdk; *fvendor /bin/profiling *-d 3 -

x86) \Qualcomm\ Shared\Hexta\hexta \pullfiles.py aBle282 ALA LA C:\Dropbox\kakshay

/fastrpo_shall_3

\aB1e2825

le pulled, pped (1332948 bytes in 8.837s)

ox\kaksha
1 file pulled, B skipped. 35.6 W8/s (1
ndomain_skel . s¢ box\kakshay

\binaries\a81e2825
329248 bytes 1in §.8368)

nar aB1e2825

/vendor /dsp/cdsp/11bsysmondomai e 1 file pulled, 8 skip 3 MB/s (4B18G72 bytes in @.1852)

adb -= 8812625 pull /
or /bin/imege/: 21

or /gprof/1ib

or /bin/imeg C:\Dropbox\kakshay\binarles\s81e2825

files pulled, B skipped, 25.1 MB/s n B.1478)
adb -5 8871e2025 wait-for-device pull /vendor/qprof/libs/trace.bin C

trace. bin: 1 file d, B skipped. 37.1 MB/s (4194384 byte

adb -= 28162825 wait-for-device pull /vendor/qprof/libs/losd sddr.txt ( pbo
/vendor /qprof/1libs/load_addr.txt: 1 file pulled, kipped MB/s (9081 byte

python process exited

(code , signal: null)

python rogram File o\ Shar Hexta\hexta-scripts\generate_
rogramData\Qualcomm\QCP\Pro o_aB102025\Haxta_B5_24_2024_100018

& 1 oo\ HEXAGON_To
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8.8.83\Tools\bin/
\Qualcomm\Shared\Hexta\parsar\hexagon-trace analyzer®

182825\ trace. . bin

ProfilerUT»pushd \Program Files (x86)\0ualcomm

*from havra tmns

shay\binaries\aB1e282
& in ©.108s)

hay\binaries\s81e2825
in 8.083s)

n.py 28102825 PAKALA LA C x\kaksha ppSourcePath\p iling C:\Dropbax\kakshay C:\Qualcom'\Hexagon_SDK\S

ropbox\kakshay\config.json PrograsDat F\FrofileData\Davice_a81a2825\Hexts_85_24_2924_198018

xta\parser)

wate vin matn runl)
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Hexagon Trace Analysis (cont.)

o 5.The results will display once profiling is complete.

{8} Qualcomm Profiler Home Workspaces Devices Data Anakytics
[_Device_a81e2825_TEMP_WS]

Profiling Files

Device_aftle2B2S

Hexta_05_20_2024_141821

flarmegraph
perfetio May 20, 2024, 2:22:20 P
parfatto
Pamegraph Mey 20, 2024, 2:18:25 PM
Hexta 05 20 2024 143042
debug txt 1 May 20, 2024, 2:22:22 P
Hexta_05_22 M4 173905
perTaskSists. xlsx ] ey 20, 2024, 22222 PM
Hexta 05 22 024 174000
piCrrorDatabase s=x Pley 20, 2024, 2:22:01 P

Hexta_05_22_2024_185247
perFunctonStats. xlsx Pley 20, 2024, 2:22:01 P

Hexta 05 22 W4 203023
perPecketStats dsa ey 20, 2024, 2:22:00 PM

Hexta_05_23_2024_102348
perr Samchion Stats . alsx I KR My 20, 202, 22783 P

Hexta_D5_23 024 102676
parDirectoryStats sisx Yy May 20, 20024, 2:27:57 PM
Hexta_05_23_2024_102655
Hexta_05_23_ A4 102658
Hexta_05_23_2024_103606

Hexta_05_24_A024_100018

Confidential — Qualcomm Technologies, Inc. and/or its affiliated companies — May Contain Trade Secrets | May contain U.S. and international export controlled information | 80-xxxxx-x Rev. AA




QCP Metrics and Capabilities List

m Performance metrics

O

Subsections of this chapter provide summaries of performance metrics.
For more information on performance metrics, refer to the ICD HTML file:
*  For Windows (x86): C:\Program Files (x86)\Qualcomm\Shared\Prof_Ext

»  For Linux: /opt/gcom/Shared/Prof Ext/

*  For WoS: C:\Program Files(Arm)\Qualcomm\Shared\Prof Ext\

NSP performance metrics

= Profiling capabilities

o Profiling capabilities are device dependent.

D Name Unit Description
0x1000/4096 MPPS MPackets/se ¢ Total packets executed per second
0x1001/4097 QDSPE load MCPS QDSPe load in millions of clock
cycles per second
O 1002/4098 QDsPe Percentage QDSPE core clock utilization
utilization
0x1003/4099 pCPP cycles Processor cycle per packet (pCPP)

NSP performance metrics

10 Name Unit

Description

0x1020/4141 AXI 128 Byte | MBps
read request

128-byte line read requests issued by
primary AX| master

0x1025/4142 AXT  128Byte | MBps
write request

128-byte line write requests issued
by primary AX| master

HLOS (Android and QNX) performance metrics

D Name Unit Description
O 1200/4608 CPU D Load % CPU Core0 % utilization
O 1201/4609 CPU 1 Load % CPU Core1 % utilization

DDR bandwith performance metrics

] MNarme Unit

Description

0x1600/5632 GPUBW at DDR | MBps

GPU initiated bandwidth

Command Description Android
adsp-dsp-metrics aD5P processor metrics | Yes
ndsp-dsp-metrics cDSP processor metrics | Yes
sdsp-dsp-metrics sDSP processor metrics | Yes
nspl-dsp-metrics CSDP1 processor metrics | Yes
gdsp0-dsp-metrics GDSPO processor metrics | Yes
gdspl-dsp-metrics GDSP1 processor mefrics | Yes
apps-proc—-cpu-metrics CPU process metrics Yes
proc-gpu-specific-metrics GPU processor metrics Yes
apps-proc-process-metrics Process profiling metrics | Yes
bw-profiler-ddr-metrics DDR profiling metrics Yes
apps-proc—ddr-metrics DDR profiling metrics Mo
adsp-dsp-stats aD5SP processor stats Yes
cdsp-dsp-stats cDSP processor stais Yes
sdsp-dsp-stats sDSP processor stafs Yes
cdspl-dsp-stats cDSP1 processor stats Yes
Command Description Android
gdsp0-dsp-stats gDSPO processor stats Yes
gdspl-dsp-stats gDSP1 processor stais Yes
apps-proc-cpu-ddr-bw-metrics | GPU DDR BW metrics No
apps-proc-io-metrics IC metrics Yes
apps-proc-mem-metrics Memory metrics Yes
Wos-apps-proc—-cpu-metric CPU process metrics No
wos—apps-proc—-thermal-metrics | Thermal Metrics MNo
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Functionality Comparison from Snapdragon Profiler

Snapdragon® Profiler is profiling software that runs on the Windows, Mac, and Linux platforms and connects with devices
powered by Snapdragon processors. Snapdragon Profiler allows developers to analyze CPU, GPU, DSP, memory, power,
thermal, and network data, so you can find and fix performance bottlenecks.

m For GUI usage, customer can choose different tool by purpose and try.

m C:\Program Files\Qualcomm\Snapdragon Profiler\SnapdragonProfiler.

Connect o=
SNAPDRAGONTM PROFILER ¥ Auto connect ﬁv Disconnect & Exit

v2026.3.0.4012026
Apr 12026 10:57:27 ELLE fHost - tatus

Sun for armad (708dcc3a) 127.0.0.7 ~ @

android

Snapdragon is a product of Qualcomm
Technologies, Inc. and/or its subsidiaries.

© 2015-2026 Qualcomm Technologies, Inc.
All rights reserved. Qualcomm
Technologies, Inc. Confidential and .
Proprietary.

Snapdragon
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Snapdragon Profiler (SDP) Functionality

m Tools->logcat

. % logeat = O >

enerated them.

ose, Debug, Info, Warning, Error, Fatal, and Silent. These priorites are used to color

You can save the logeat to afile, scroll lock the logeat, and clear the logeat.
verbose ~» B @ # Filter...

Level Time PID TID Application Text

4 LomLyLLpnone W o LIS 53 UNRELEIVE: dLLIDMN= dnur aid.ant

com.gti.phone

com.gtiphone

com.gti.phone DeviceStatisticsService

gsap_gms_2 g Dump ¢
gsap_gms_2 ] n176 Dump ¢
qms QM5 n176 Dump ¢
qsap_gms_1 OIS 176 Dump ¢
& Dump ¢
& Dump ¢
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SDP Data capture modes

m Snapdragon Profiler provides four data capture modes offering different
views of device performance: Realtime, Trace Capture, Snapshot
Capture, and Sampling Capture

= Realtime

o Realtime view makes it easy to correlate system resource usage at runtime.
* Analyze CPU, GPU, DSP, memory, power, thermal, and network data metrics.
+  Select from over 150 different hardware performance counters in 22 categories

m Trace Capture

o1 Trace Capture mode allows you to visualize kernel and system events on a timeline.
* Analyze low-level system events across the CPU, GPU, and DSP

* View CPU scheduling and GPU driver instrumentation with OpenGL ES, Vulkan, OpenCL, or
DirectX

m Snapshot Capture

o1 Snapshot Capture mode allows you to capture and debug a rendered frame from an
OpenGL ES, Vulkan, or DirectX application.

= Sampling Capture

o1 Sampling Capture mode allows you to analyze CPU performance at a function or
module level through a ffamegraph visualization.

Start Page

Capture Layout View Window Tools

Realtime Performance Analysis

Visualize realtime performance metrics

System Trace Analysis

Analyze system utilization and activity

Snapshot GPU Frame Capture

GPU frame debugging and performance analysis

CPU Sampling

Flame graph visualization of CPU execution

Load a Saved Session

Help

Load a previously saved Snapdragon Profiler session file.
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SDP Data capture modes —— Realtime

File Edit Capture Layout View Window Tools Help

Realtime 1 =
® = @ K
Data Sources Lttt Dotata oo ot batota oo bataba Lobaba oo baboba b ba Lot ba bt s Lol ba ot Lol ba o ba Lo e ba ko ba Lol ba ot e ba e La bkl
Filter... (BLaunch  ~ System [ ]

com.android.camera2[z7s03] CPU 0 Branch Misses O i: !
com.android.carrierconfigrsso

com.android.cellbroadcastreceiver.mod Core Clock
com.android.chromesszs]
com.android.contact siszee HYX MPPS
com.android.devicelockcontrollerasiz
com.android.document suifzares

HMX Utilization
com.android.emailisaaa

X A Fifter...

* DSP - Compute
AXI RD BW
AX]I WR BW
Bus Clock Vote
CDSP % Utilization
Core Clock
Eff Q6 Frequency
HIWE Utilization
HWX MPP5
L2 FETCH DU MISS
WIPPS
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SDP Data capture modes —— Trace

Fitter...
CPU & Frequency

CPU 7 Frequency
CPU Core Load

CPU Core Litilization
D5P - Application
D5P - Compute

D5P Trace

Instrumented Trace (itrace) Events

s Snapdragon Profiler

File Edit Capture Layout View Window Tools Help

Trace 2

PP OO N kO O

Lol ko Bobola bt o oo bubobobo o babuhobobobwbo o bubolobubobotolbobo oo tolobobobolalvloly g, TraceSummary

~  CPU Metrics i ~ General Information

CPU 0 Branch Misses 3.733 Duration (us)

CPU O Frequency

CPU 1 Frequency ~ Global Metrics

1 thread cycles
CPU 2 Frequency 1thread cycles
2 thread cycles

DSP - Compute Metrics [} 3 thread cycles

PMU_ITLE_MISS
~ Errors

Mo process metrics collected
PMU_HVE_PKT

PMU_HVX_L2_STORE |
PMU_ICACHE ACCESS 316 Duration in microseconds
2703128

PMU_L2FETCH_DU_MI

1 thread cycles
Start Page Trace 2
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SDP Data capture modes —— Sampling

m Sampling Capture mode, shown in Figure 10, captures a call graph for an application running on Snapdragon powered devices.
Sampling 2

® P @ search. Color: % time W

CPU Perf Capture: com.android.cameraz - CPU Cycles: 240625413
G & [“ gglin ! ioct el android: -uirende . android: :TEC Jaf a el

=ty I GEVER ql g el SkDrawable: :draw(3 Ia.nd.toid: :BpB a @a

Sa04nos BIeq]

G l 1 GrVkG IG = ! gsl el android: suirendere id: :BpSurfa l bas an
Grik® gy Griklp G 4l Loo@ || android: suirenders id: :SurfaceCo st
rem Icl android: -uirendere id: :BILASTBufferfu an I
1110000 !le? Lrego t SkDrawable: :draw(5 id: :BIASTBufferfu and
skgpu: ganesh: :0psTa 1110000 ee32 qul:i_n gs android: ruirendere id: :ConsurmerBase: Iand
GrirawingHanager : - flush (SkSp LI1gooolosedd wulka android: ruirendere id: :Bufferfueus: :F - aee
Grivawingtanager: : flushSurfa GErikPrimaryCo android: juirendere id: :Buf ferfueusFroduce Ia e
GrldirectContextPriv: : £lushSu ErVkGpu: - submi tComrandB SkDrawable: :draw(S id: :Surface: iqueusBufie aee
GrhdrectContest : - £lush (SkSur GrEpu: : submi tToCpu (EeSy android: juirenderer: id: :Surface: hook gueue ._
la.m:h:oid: suirenderer: jrenderthread: -VulkarManager: :£1 id: suirenderer: :renderthr =
android: suirenderer: :skiapipeline: :SkistulkanPipel ine - sdraw (android: suirend

Start Page Sampling 2
Data Explorer Inspector

Sampling 2 CPU Callstacks v AN o ~ General Information
GPUID

Children Self Symbol
App Name
P 4291% 0.00% _ start_thread

42.91% 0.00% __pthread_start(void®)
42.91% 0.00% android:uirendererzrenderthread:RenderThread:threadloop()
42.91% 0.00% android:Thread:_threadLoop(void®)

Process 1D

~ GLES Information

EGL_VEMDOR

41.75% 0.00% androidiuirenderer:WorkQueuetprocess( EGL_VERSION

39.64% 0.00% std:__1:__function::__func<android:uirenderer:renderthread:DrawFrameTask:postAndWait():$_0, std::__1:allocator<android:uirenderer: The GPU identifier
B 27.81% 0.61% android:uirendererzrenderthread:CanvasContext:draw(bool) Adreno (TM) 830
18.01% 0.48% android:uirenderer:skiapipeline:SkiavulkanPipeline:draw(android:uirenderer:renderthread:Frame const&, SkRect const&, SkRect const.
12.58% 0.00% android:uirendererzrenderthread:VulkanhManager:finishFrame(SkSurface®)
10.43% 0.00% GrGpu:submitToGpu(GrsyncCpu)

1n ra T /| m H A/ - .
0.43% 0. GrvkGou:submit Comman dBuffer(GrvkGou:Svn cQueu el Inspector Options
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Section 4

References
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Documents and Standards

Title Number
Qualcomm Technologies, Inc.
Title
Standards
Title Standard Number (June 2022)
Resources
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Acronyms and Terms

Acronym or Term

Definition

Confidential — Qualcomm Technologies, Inc. and/or its affiliated companies — May Contain Trade Secrets | May contain U.S. and international export controlled information | 80-xxxxx-x Rev. AA

66




Questions?

For additional information or to submit technical questions, go to: https://www.qualcomm.com/support
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LEGAL INFORMATION

Your access to and use of this material, along with any documents, software, specifications, reference board files, drawings, diagnostics and other information contained herein (collectively this “Material”), is subject to your (including the
corporation or other legal entity you represent, collectively “You” or “Your”) acceptance of the terms and conditions (“Terms of Use”) set forth below. If You do not agree to these Terms of Use, you may not use this Material and shall
immediately destroy any copy thereof.

1) Legal Notice.

This Material is being made available to You solely for Your internal use with those products and service offerings of Qualcomm Technologies, Inc. (“Qualcomm Technologies”), its affiliates and/or licensors described in this Material, and shall not be
used for any other purposes. If this Material is marked as “Qualcomm Internal Use Only”, no license is granted to You herein, and You must immediately (a) destroy or return this Material to Qualcomm Technologies, and (b) report Your receipt of this
Material to gualcomm.support@gqti.qualcomm.com. This Material may not be altered, edited, or modified in any way without Qualcomm Technologies’ prior written approval, nor may it be used for any machine learning or artificial intelligence
development purpose which results, whether directly or indirectly, in the creation or development of an automated device, program, tool, algorithm, process, methodology, product and/or other output. Unauthorized use or disclosure of this Material
or the information contained herein is strictly prohibited, and You agree to indemnify Qualcomm Technologies, its affiliates and licensors for any damages or losses suffered by Qualcomm Technologies, its affiliates and/or licensors for any such
unauthorized uses or disclosures of this Material, in whole or part.

Qualcomm Technologies, its affiliates and/or licensors retain all rights and ownership in and to this Material. No license to any trademark, patent, copyright, mask work protection right or any other intellectual property right is either granted or
implied by this Material or any information disclosed herein, including, but not limited to, any license to make, use, import or sell any product, service or technology offering embodying any of the information in this Material.

THIS MATERIAL IS BEING PROVIDED “AS IS” WITHOUT WARRANTY OF ANY KIND, WHETHER EXPRESSED, IMPLIED, STATUTORY OR OTHERWISE. TO THE MAXIMUM EXTENT PERMITTED BY LAW, QUALCOMM TECHNOLOGIES, ITS AFFILIATES AND/OR
LICENSORS SPECIFICALLY DISCLAIM ALL WARRANTIES OF TITLE, MERCHANTABILITY, NON-INFRINGEMENT, FITNESS FOR A PARTICULAR PURPOSE, SATISFACTORY QUALITY, COMPLETENESS OR ACCURACY, AND ALL WARRANTIES ARISING OUT OF TRADE

USAGE OR OUT OF A COURSE OF DEALING OR COURSE OF PERFORMANCE. MOREOVER, NEITHER QUALCOMM TECHNOLOGIES, NOR ANY OF ITS AFFILIATES AND/OR LICENSORS, SHALL BE LIABLE TO YOU OR ANY THIRD PARTY FOR ANY EXPENSES,
LOSSES, USE, OR ACTIONS HOWSOEVER INCURRED OR UNDERTAKEN BY YOU IN RELIANCE ON THIS MATERIAL.

Certain product kits, tools and other items referenced in this Material may require You to accept additional terms and conditions before accessing or using those items.

Technical data specified in this Material may be subject to U.S. and other applicable export control laws. Transmission contrary to U.S. and any other applicable law is strictly prohibited.

Nothing in this Material is an offer to sell any of the components or devices referenced herein.

This Material is subject to change without further notification.

In the event of a conflict between these Terms of Use and the Website Terms of Use on www.qualcomm.com , the Qualcomm Privacy Policy referenced on www.qualcomm.com, or other legal statements or notices found on prior pages of the Material,

these Terms of Use will control. In the event of a conflict between these Terms of Use and any other agreement (written or click-through, including, without limitation any non-disclosure agreement) executed by You and Qualcomm Technologies or a
Qualcomm Technologies affiliate and/or licensor with respect to Your access to and use of this Material, the other agreement will control.

These Terms of Use shall be governed by and construed and enforced in accordance with the laws of the State of California, excluding the U.N. Convention on International Sale of Goods, without regard to conflict of laws principles. Any dispute, claim
or controversy arising out of or relating to these Terms of Use, or the breach or validity hereof, shall be adjudicated only by a court of competent jurisdiction in the county of San Diego, State of California, and You hereby consent to the personal
jurisdiction of such courts for that purpose.

2) Trademark and Product Attribution Statements.
Qualcomm is a trademark or registered trademark of Qualcomm Incorporated. Arm is a registered trademark of Arm Limited (or its subsidiaries) in the U.S. and/or elsewhere. The Bluetooth® word mark is a registered trademark owned by Bluetooth

SIG, Inc. Other product and brand names referenced in this Material may be trademarks or registered trademarks of their respective owners.

Snapdragon and Qualcomm branded products referenced in this Material are products of Qualcomm Technologies, Inc. and/or its subsidiaries. Qualcomm patented technologies are licensed by Qualcomm Incorporated.
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http://www.qualcomm.com/
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