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1 Introduction

1.1 Purpose

This document describes how to use the QACT™ platform to configure and calibrate the
voice and audio use cases and features available in the AudioReach™ software
architecture. Since audio calibration requires the cooperation of multiple functional
teams, this guide is organized according to engineering roles/workflows involved in each
phase of calibration:

= System Designer — This role establishes the required infrastructure

= Tuning Engineer — This role tunes the audio path to pass product expectations

1.2 Conventions

Function declarations, function names, type declarations, attributes, and code samples
appear in a different font, for example, cp armcc armcpp.

Code variables appear in angle brackets, for example, <number>.
Commands to be entered appear in a different font, for example, copy a:*.* b:.
Button and key names appear in bold font, for example, click Save or press Enter.

Shading indicates content that has been added or changed in this revision of the
document.

1.3 Technical assistance

For assistance or clarification on information in this document, submit a case to
Qualcomm Technologies, Inc. (QTI) at https://createpoint.qti.qualcomm.com/.

If you do not have access to the CDMATech Support website, register for access or
send email to support.cdmatech@qti.qualcomm.com.
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2 Getting started

This chapter describes the system requirements for QACT and provides installation
instructions.

2.1 System requirements

= Operating system — Windows 10
= Monitor — 1920 x 1080 (or 3840 x 2160 recommended)

= Microsoft .NET 4.6 framework — The Microsoft .NET framework version is verified
during installation. If NET 4.6 is not detected, the installation application indicates
the necessary requirements and aborts the installation.

2.2 Verify QACT version compatibility

QACT 8.1 supports software products (SP) that contain the AudioReach audio software
architecture. With QACT v8.1, use cases can be automatically created based on
connected subgraphs.

QACT 8.0 supports SPs that contain the AudioReach audio software architecture. With
QACT v8.0, users need to manually select subgraphs to design use cases.

QACT v7.4 and prior versions support SPs that contain the Elite audio software
architecture.

To determine if a given target and software release are using AudioReach vs. Elite
architecture, confirm the ACDB file version. The simplest way to do this is to perform a
search on the software build files for *.acdb and/or *.qwsp files.

2.3 Qualcomm Package Manager

In order to support a wider customer base and business requirements and improve
installation user experience, QACT has adopted the Qualcomm Package Manager
(QPM). During the installation process, QPM will confirm the licenses assigned and
automatically install necessary AddOns or Plugins.
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The following table describes the capabilities provided in QACT_BASE and QACT_PLUGINSs.

Feature/AddOn License required Tool capability
Core = AMSS license = Full project configurator capability
= PKLA license = Customer topology workflow
= HAP license = Full tuning capability (offline, online, RTC)
= License-free QTI modules (gain, IR, FIR, MBDRC, etc.)
WCD_WSA AMSS license = Active noise cancellation (ANC) — Headset

= Speaker protection (SP)
= Microphone activity detection (MAD)

Headset PKLA license = QCSR/voice and music personal audio ANC

Advanced_Voice Fluence Pro license = Fluence Pro multi-mic echo cancellation and noise
suppression (ECNS)

= Source tracking
= Sound focus

Essential_Voice = Fluence license = Fluence dual-mic ECNS
= Fluence HD license = Widevoice
= Fluence Pro license = Slowtalk

= Adaptive active noise cancellation (AANC) (handset)
= Far-end noise suppression (FENS and/or FNS)

Voice_UI = Fluence HD license » Qualcomm® Snapdragon™ Voice Activation (SVA)
= Fluence Pro license = Single-mic barge-in — Linear echo cancellation (LEC)
Voice_Speech_Enh FluencePro license = Multi-channel (includes stereo EC) echo cancellation (MEC)

= Far-field voice (FFV)
= Sound focus
= Source tracking

Third_Party AMSS license Third party algorithms distributed by Qualcomm (Google,
Dolby, DTS)
Other Fluence Pro license = Audiosphere

= Ambisonics
= Surround sound record
= Audio zoom
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FAQ

How do | request QTI licensing for audio packages?

Contact your sales account manager to request a license for the audio packages.

I have a license but am not able to have the proper AddOn installed?

Raise a Salesforce case and request the visibility of the appropriate QACT_PLUGIN_*
tool distribution. The case should be associated with:

= Problem Area 1 — Multimedia
m Problem Area 2 — Audio and Voice Tuning

= Problem Area 3 — Any

Include the QPM installer log file provided at the end of the installation process as seen
in the following image.

= Qualcomm Audio Calibration Tool v8.0

== Qualcomm

version 8.0.2

Finished!

Install was successful

open log file

close

Qualcomm®@ Installer

Qualcomm Technologies Inc. QUGICONVV\

Where did QACT Lite go?
QACT Lite has been replaced by the Core QACT license.
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2.4 Install QACT

Uninstall any previous versions of QACT.

Ensure that the required .NET framework version is installed.

Open Qualcomm Package Manager.

Switch to the All tab, find Qualcomm Audio Calibration Tool, and click Install.

In the Welcome dialog, click Next.

Read the Software License Agreement and, if you agree, click | Agree to continue.
Click Install.

Click Finish to complete the installation.

© N o g R~ wdh-=

2.5 Install and confirm QACT dependencies

2.5.1 SDM/QCS products

For SDM-based products, QACT is dependent on QPST or QUTS and the USB driver to
perform connectivity features.

In 2019, QUTS replaced QPST to provide PC-based phone connectivity services. Going
forward, it is recommended to use QUTS for connectivity.

2.5.1.1 QUTS setup

2.5.1.1.1 Install QUTS and the USB driver

1. Open Qualcomm Package Manager.
2. Switch to the All tab, find QUTS, and click Install.
Install the USB driver to enable the virtual COM ports through the USB.

2.5.1.1.2 Connect the target device in QUTS

note: QUTS and QACT must be run in the same mode (User or Admin). If the modes of both
applications do not match, QACT will be unable to connect to QUTS.

note: Running QUTS in Admin mode is not recommended as it has the side effect of changing
file ownership to Admin.

1. Launch QUTSStatus, which is an EXE tool installed together with QUTS.

2. Connected devices should be automatically shown in the Devices list.
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2.5.1.2 QPST setup

2.5.1.2.1 Install QPST and the USB driver

3. Install and set up QPST. See Qualcomm Product Support Tool (QPST™) 2.7 User
Guide (80-V1400-3) for instructions on how to set up the QPST connection.

Install the USB driver to enable the virtual COM ports through the USB.

Ensure that the ActiveSync Microsoft driver or equivalent is installed. This driver is
required for QPST to communicate with a target/customer device.

Click Start -> Programs -> QPST -> QPST Configuration.
On the IP Server tab, click the Accept client connections checkbox.

2.5.1.2.2 Connect the target device in QPST

note: QPST and QACT must be run in the same mode (User or Admin). If the modes of both
applications do not match, QACT will be unable to connect to QPST.

note: Running QPST in Admin mode is not recommended as it has the side effect of changing
file ownership to Admin.

1. With the QPST Configuration application running, connect the target device to the
QACT workstation via a USB cable.

Power on the target device.

On the QPST Ports tab, click Add New Port.

In the Add New Port dialog box, perform the following steps:

a. Select the applicable USB port.

b. Verify the Port and Port Label values.

c. Select the Show Serial and USB/QC Diagnostic ports only checkbox.
d. Click OK.

Click the Ports tab to see the new port.

6. Click the Active Phones tab to verify that the device has been detected. The Active
Phones tab displays all detected devices.

7. Perform the following steps to ensure that the Embedded File System (EFS) of the
target is viewable.

a. Click Start Clients > EFS Explorer.

b. Inthe Phone Selection dialog box, select the device that is currently connected.
Click OK.
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2.5.2 WCD/WSA EVB products

For WCD/WSA-based EVB products, QACT is dependent on the QTI Thesycon USB
driver to be installed.

To install the QTI Thesycon USB driver, in the QACT installation directory, run and
install <Installdir>\USBDrivers\ Qualcomm_USBAudio_v4.40.0_2018-01-29_setup.exe.

2.6 QACT Launcher View

Launcher View is the common first window that appears when QACT is started. It
provides a way to open QWSP/ACDB files or connect to devices. Beyond this window,
QACT’s capabilities and presentation depends on what product is connected.

49 Qualcomm Audio Calibration Tool (QACT)

Recently Opened Files

-4

Connect To Device

Open ACDE File On Disk (Online/Real Time Calibration Mode)

(Offline Mode) @ Connection Configuration

File Modification

n Diff/Merge ACDB Files
Compare different files with the same IDs and merge calibration data

Recently Connected Devices 7] Create or Apply ACDB patch files
Create patch files that can be imported to update ACDB files

MDM Image Wizard
Translate a workspace file to an image

Need Help?

< ) - AFiEE
User GL“de (Engllsr
v8.1.0.24 Qualcomm

Launcher view provides the following capabilities:

Recently Opened Files Lists the recently opened QWSP/ACDB files as a shortcut to open

the files.

Recently Connected Devices Lists the recently connected devices as a shortcut to connect to the
device again.

Open ACDB File Provides a way to browse and open a QWSP/ACDB file.

Connect to Device Provides a way to detect and connect to connected devices.

Connection Configuration Provides a mechanism to configure how QACT will connect to a
device.

Diff/Merge Provide a mechanism to compare and merge two sets of

QWSP/ACDB files.

Create or Apply ACDB patch files Create patch files by comparing two different ACDB files.
Apply changes in patch files to a target ACDB file.

Release Notes Opens the release notes for this tool version.

User Guide(s) Opens this User Guide from Createpoint.
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3 Using QACT with SDM/QCC products

After a QWSP/ACDB file or device is connected, Canvas View appears. This view
provides the user the ability to navigate product use cases and configure/tune the
contents of QWSP/ACDB files.

Module List * Xl platform: 1A = Use Case: | Custom Filter 'J Properties
3 = ~

R I e
IR e

ZoonFi | ——

o *Open File' was successful.

Lﬂg Messages

Tuning modules can be enabled or disabled in Topology View. When applicable,
calibration values can be selected from the list displayed on the module.

- -

Enable/Disable —— |
the module TX VOICE IIR
—e p——
0.0 ~ dB
< |_ Value selection list
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Using QACT with SDM/QCC products

Double clicking a module in Topology View opens the module calibration dialog.
Parameters displayed in blue font support copy and paste functionality.

2% RX VOICE AVC RVE

Generic View

Blue parameters
support copy/paste

[ Show Advanced Parameters

= RX VOICE AVC RVE
VOICE_PARAM_AVC_RVE_ENABLE

ModeWord

= VOICE_PARAM_AVC_RVE RX

smAlphaRef
smAlphaGainincrease
smAlphaGainDecrease
smAlphaAmp
smAlphaPLAttack
smAlphaPLDecay
lowGainLimit
Headroom

peakLim
hardPeakLim

aeq vad threshold

ref_vad_hangover_max

noiseSensThresh[4]

x0CCC

x1AGF

%

X
0x0004
0x0020

Index Element Vafue

0 1333

1 0333

2 0x1333

3 Ox1333

3.1 Connect to a target device

3.1.1 Configure connection

QACT can be connected using Qualcomm® Product Support Tool (QPST) or

Qualcomm® Unified Tool Service (QUTS).

Get from ACDB| |Set to ACDB| |Batch Copy

Search elements,

Configure display types
for the module

QPST/QUTS can be selected from Connection Configuration Manager (QACT launcher
-> Connection Configuration) as shown.

Connection Configuration Manager

Available Devices

$M8150 on Qualcomm HS-USB Diag

QACT

SnapDragon
Connect DIAG through .

SDM660 on Qualcomm HS-USB Diag

) QPST @ QUTS 1. QXDM4 works with QPST

2. QXDM5 works with QUTS

Simulation Settings

No Configuration Needed

TCP/IP Settings

Add the IP address and port number of the device running the QTS Server.

The default IP is 127.0.0.0.1:5558

Add

Close
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QPST/QUTS are mutually exclusive and cannot be used simultaneously.

m If QUTS is selected, ensure that QPST is completely closed. Close all tools (for
example, QXDM 4) that use QPST and check if QPST is running by looking in the
system tray for the QPST icon.

n |f QPST is selected, ensure that no other tool (for example, QXDM 5) is connected
using QUTS.

3.1.2 Connect to an SDM product

1. If you are using an Android N build, run the following commands to give the audio
server privileges to use the DIAG service (for other builds, skip this step):

adb root

adb remount

adb shell

chmod 777 /dev/diag

chmod 777 /dev/msm_rtac
chmod 777 /dev/msm_audio_cal
stop audioserver

start audioserver

Click Connect to Phone.

If two target devices have been connected, the Connecting dialog displays both
target devices. In the Connecting dialog, select the applicable target and click
Connect. If only one target device is connected, the Connecting dialog does not
display; proceed to step 4.

4. The device list and parameter list are populated in QACT when a target device is
connected. The status bar indicates whether the target is connected. Configuration
parameters in targets that are connected to the QACT workstation can be modified
using either of the following modes:

o Online mode — See Section 5.1.2 to save customized parameters to an .acdb file.

o Real-Time Calibration (RTC) mode — See Section 5.1.3 to write customized
parameters directly to the DSP on the target device.

5. To close a connection to a target, click File > Close.

3.1.3 Connect to a QCS product

To connect to a QCS product:

1. Check for pulse audio presence:

# ps -ef | grep pulse

2. Stop pulse audio:
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adb shell systemctl stop pulseaudio

3. Give diag permission:

adb shell chmod 777 /dev/diag
adb shell chmod 0666 /dev/ion

4. Restart pulse audio:

adb shell pulseaudio --system -vvv

5. Run any use case (for example, layback, SVA, or record) from the device. For
example:

adb shell paplay -p <path>/<file name>.wav -d offload0

6. Click Connect to Device.
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3.1.4 Use calibration files

QACT can interact with the following calibration file types:

» .acdb file — The .acdb file is used to change existing parameters and tune values on
the target without having to recompile the target’s source files.

»  Workspace file (.qwsp) — A workspace file is required when there is extra information
that would not be supported in the *.acdb file. The workspace file is only used for
QACT to store extra information needed by the Ul. This may occur when new
customized topology information is added. This information is stored in .qwsp files,
not .acdb files.

To open a calibration file:
Click Open File from the home screen.
Select a workspace (*.qwsp) file and click Open.

3. Canvas View appears, displaying the available use cases and parameters for the
calibration file.

Q aaar
Fle Edit View Tools Help Intemal

W platform: | LA~

*~ Subgraph:0xB00000CE

saluadold

Custom Filter

) 7y S Performance
Filters Mode Low Latency ~

'SG Direction RX =

hv: 2 7 ==L Audio Playback ~
e,
=

e
T "I
e PCM Comerter R
PCM Decoder R

Vols Control
folume Control lS_“gBj‘FM.F‘H,TY STREAM =

PCM Encoder

i PCM ULL Playback |
10 St vrory et
| [

MS-IIR Filter

Audio Context Detection

Placeholder Encoder

[ [Tmestamp | | Log Message I
[7) [-] ‘eetp: ssful

Log Messages
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o To select a use case, click the Use Case drop-down and make a selection from
the list.

Q ot

File Edit View Tools Help Internal

Module List

Platiorm: |14 = Use Case:

~ Subgraph:0xBO0D00CE

Custom Filter
Custom Filter

351 3ANPON

[DeviceTX: Speaker_Mic]
[DeviceTX: BT_Tx]
[StreamRX: PCW_Rx_Loopback] [DeviceRX: Speaker]

[StreamRX: PCM_ULL_Playback] [DeviceRX: Speaker]

[StreamRX: PCW_ULL_Playback] [DeviceRX: Headphones]

[StreamRX: POM_ULL_Playback] [DeviceRX: USB_Rx]

[DeviceTX: Speaker_Mic] [DevicePP_Tx: HFP_Sink_Fluence_SMECNS]
FEM Becoder [DevicsTX: Speaker_Mic] [SireamTX: RAW_Record]

Volume Control [DeviceTX: Speaker_Mic] [StreamTX: PCM_ULL_Record]

[DeviceTX: Headphone_Mic] [StreamTX: RAW_Record]

[DeviceTX: Headphone_Mic] [StreamTX: PCM_ULL_Record]

MS-IR Filter [DeviceTX: Handset_Mic] [StreamTX: RAW_Record]

PCM Encoder

[DeviceTX: Handset_Mic] [StreamTX: PCM_ULL_Record]

Audio Context Detection
[DeviceTX: USB_Ts] [StreamTX: RAW_Record]

Placeholder Encoder

Log Messages
[ [Tmestamp | __ |

160013 [] Get Data was successiul
@ teoo2s []  GetData'was successul

Log Messages.

o To create a custom filter.of use cases, click Filters. Select a custom filter of the
use cases to show multiple use cases at the same time.

This can be achieved by using the top search bar to search for a specific term
(for example, “Speaker") to reduce the use case list to only matching entries.

To select multiple use cases, select the checkbox next to use cases of interest.

Q oncr

File Edit View Tools Help Interal

Module List X

Platform: | LA #"|, "+ Use Casé’
~ Subgraph:0xB00000CE
Speaker _—

Unselect All

Container [StreamRX: PCM_ULL_Playback] [DeviceRX: Speaker]

1511 3INpoA

] [DeviceTX: Speaker_Wic) [DevicePP_Tx: Voice_Fluence_SMECNS] [StreamTX: Voice_Call_Tx] [VSID: VSID_DEFAULT]
[ [DeviceTX: Speaker Mic]

[] [StreamRX: PEM.Rx_Loopback] [DeviceRX: Speaker]

[ [DeviceTX: Speaker_ic] [DevicePP_Tx: HFP_Sink_Fluence_SMECNS]

L] [DeviceTX: Speaker_Mic] [StreamTX: RAW_Record]

PCM Decoder
[] [DeviceTX: Speaker_Mic] [StreamTX: PCM_ULL_Record]

Volume Control [] [StreamRX: PCM_Ry_Loopback] [DeviceRX: Speaker] [DeviceTX: Speaker_Mic]
PCM Encoder

MS-IIR Fifter

Audio Context Detection

Placeholder Encoder

zoomfit | [B —f————

Log Messages

[ e |

160013 [ ] GetDats was successful
@ eo2e [
Log Messages

C:\ws\acdb_cache\CASA LX\LX_CASA_R9_BUILD_27_Kona\IDP\IDP_workspaceFileXml.qwsp

‘Get Data' was successful

v8.0.2.0 QuaLcoMwm:
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3.1.5 ACDB data in XML format

QACT supports saving ACDB/QWSP files to XML format. This provides opportunity to
third party tools to use ACDB data

3.1.5.1 Export to XML format

To export QWSP/ACDB contents to XML format, click File -> Export To XML.
ACDB/QWSP files content will be split to several XML files for easy understanding of the
data and the organization of data. XML files and their contents are explained in detail in
Section 3.1.5.3.

The following dialog allows selection of a folder where all generated XML files will be
saved. Each XML file name can be changed. LinkerData.xml is the main file that links all
generated XML files. XML file names can be imported using the existing LinkerData.xml
file.

Export to XML -
Irmpaort Files Mames using Existing Linker File Import Linker

XML Folder Location: | m

Linker File Mame | LﬁkerData.‘xfﬂF ™
Definitions File Name Dé‘ﬂﬁitinné.ﬁml

Workspace Misc Data File Name |~ QWSPMiscData xml

Graph Info File Mame b G‘rgphlnfn.xml
Cal Data File Name CalDatalnfo.xml
Tag Data File Name TagDatalnfo.xml
Driver Data File Mame DriverDatalnfo_xml

Custom Module Data File Name | CustomModulesinfo.xml

Data Pool Data File Name DataPool.xml

ACDE Misc Data File Mame MiscData.xml
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3.1.5.2 Open XML data
QACT also supports opening XML files and saving back to QWSP/ACDB format. To

open an XML file, in the QACT launcher window, click Open ACDB File on Disk and

select LinkerData.xml. All linked XML files will open and QACT will perform some

validations and create a new session with the XML file data.

This data can be saved to QWSP/ACDB files using File -> Save or can be exported to
XML format using File -> Export to XML.

3.1.5.3 XML data format

3.1.5.3.1 XML file list

Th following image explains the XML files generated and their contents.

Workspace file

(*.qwsp)

ACDB file
(*.acdb)

LinkerData.xml file links all generated XML files. It contains information for each XML file

type and its name.

XML file name File details
Definitions.xml Contains all keys, modules, and property definitions. This data comes from
the QWSP file.
QWSPMiscData.xml Contains miscellaneous data from QWSP file such as Ul persistent
information
MiscData.xml Contains miscellaneous data from QWSP and ACDB files such as ACDB file

version information, header information, global properties, etc.

Graphlnfo.xml

Contains the use case list, subgraph list, and container list
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XML file name File details
CalDatalnfo.xml Lists all calibration data instances for each subgraph/module/CKV
combination
TagDatalnfo.xml Lists all tag data instances for each subgraph/module/TKV combination
DriverDatalnfo.xml Lists all driver data modules
CustomModulesInfo.xml Contains custom modules information
DataPool.xml Contains all PID payload data

3.1.5.3.2 Graphinfo.xml format

The following image shows the high level listing of elements.

Graphinfo —» @version Legend
XML element

XML element
attribute list

IZI Collapsed XML
element

— UsecasesList

> SubGraphslList

—> ContainerslList

The following table describes each XML element.

XML element name Description
Graphlinfo Root element that holds all use cases, subgraphs, and the container list
UsecaselList Contains the list of all use cases, their subgraphs and their data and control
connection information
SubgraphList Contains the list of all subgraphs, their modules, and their data and control
connection information
ContainerList Contains the list of all containers and their properties
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The following diagram provides complete details of the UsecaseList element.

Graphlnfo —» @version Legend
XML element

XML element
attribute list

D Collapsed XML
element

> UsecasesList

L Usecase > @GKY

@PL

> UCSubGraphsList

L UCSubGraph —> el

@SGKV

H»> SGDataConnectionsList

@SrcSgld
L @SrcModlld
SGDataConnection ——p Euerene
@DstSgld
@DstModlld

@DstPortld

> SGCtrlConnectionsList

@SrcSgld
@SrcModild
SGCtriConnection ~ ——p @SrcPortld

@DstSgld
@DstModlld
@DstPortld

PropertiesList

L Property = @id

@payload

g SubGraphslList

> ContainersList
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The following table describes each XML element of UsecaseList.

XML element name

Description

UsecaselList

Contains the list of all use cases, their subgraphs, and their data and
control connection information

Usecase

Each Usecase element holds information about one use case. It lists

subgraphs and data/control connections between subgraphs.

The following attributes are used to identify each use case:

= @GKV — A string format of graph key/value vector. Key/value is
separated by a colon and each key/value pair is separated by a
semicolon. For example, “key1:value1;Key2:value2”.

» @PL - Platform on which this use case runs. Useful only in the case
of Hypervisor.

UCSubGraphrList

Contains the list of all subgraphs in the use case

UCSubGraph

Each UCSubGraph element holds information about one subgraph. The

following attributes are used to identify each subgraph:

* @Ild — Subgraph ID

* @SGKV - Subgraph GKYV, a string format of the graph key/value
vector. The key/value is separated by a colon and each key/value pair
is separated by a semicolon. For example, “key1:value1;Key2:value2”.

SGDataConnectionsList

Contains the list of data connections between subgraphs

SGDataConnection

Holds the information of one data connection between the subgraphs of a
use case. The following attributes are used to describe a data
connection:

= @SrcSgld — Subgraph ID from where data connection originated

= @SrcModlld —Module instance ID from where data connection
originated

= @SrcPortld — Port ID from where data connection originated

= @DstSgld — Subgraph ID where data connection ended

* @DstModlld — Module instance ID where data connection ended
= @DstPortld - Port ID where data connection ended

SGCtriConnectionsList

Contains the list of control connections across subgraphs

SGCtriConnection

Holds the information of one control connection between modules. The
following attributes are used to describe a control connection:

= @SrcSgld —Subgraph ID from where control connection originated

= @SrcModlld — Module instance ID from where control connection
originated

= @SrcPortld — Port ID from where control connection originated

= @DstSgld — Subgraph ID where control connection ended

» @DstModlld — Module instance ID where control connection ended
» @DstPortld - Port ID where control connection ended

PropertiesList

Contains the list of control connection properties

Property

Holds the payload of one connection property.
= @I|d - Property ID
= @payload — Property payload in hexBinary format
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The following diagram provides complete details of the SubgraphsList element.

Graphinfo

—» @version

UsecasesList

>

SubGraphsList
L SubGraph — @i

> ModuleList

L Module

—» DataConnectionslList
L DataConnection

CtriConnectionsList

L CtrlConnection

—>

—»  DriverPropertiesList

L Property

—> SPFPropertiesList
L Property
“—  TaggedModulesList

L TaggedModules —> @ld

R

ContainersList

Legend

XML element
XML element

attribute list

Collapsed XML
element

@ld
—» @MId
@cid

@SrcModlld
> @SrcPortld

@DstModlId

@DstPortld

@SrcModlld
@SrcPortld
@DstModlld
@DstPortld

PropertiesList

L Property

@i
@payload

@i
@payload

@IsVoiceTag

ModuleList

L Module

@i
@payload

> @Iid
@Mid
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The following table describes each xml element of SubgraphsList.

XML element name

Description

SubGraphrList Contains the list of all subgraphs and their module information in the use
case

SubGraph Each subgraph element holds information about one subgraph. The
following attribute is used to identify each subgraph:
* @Ild — Subgraph ID

ModuleList Contains the list of modules in the subgraph

Module Contains information about one module. The following attributes are used

to identify each module:

= @lld — Module instance ID

= @Mid — Module ID

= @Cid — Container ID, identifies which container the module is part of

DataConnectionsList

Contains the list of data connections between modules

DataConnection

Holds information of one data connection between modules of a
subgraph. The following attributes are used to describe a data
connection:

*» @SrcModlld — Module instance ID from where data connection
originated

* @SrcPortld — Port ID from where data connection originated
» @DstModlld — Module instance ID where data connection ended
= @DstPortld - Port ID where data connection ended

CtriConnectionsList

Contains the list of control connections between modules

CtriConnection

Holds information of one control connection between modules. The
following attributes are used to describe a control connection.

= @SrcModlld —Module instance ID from where control connection
originated

» _@SrcPortld — Port ID from where control connection originated
=~ @DstModlld — Module instance ID where control connection ended
= @DstPortld - Port ID where control connection ended

PropertiesList

Contains the list of control connection properties or a driver (GSL)
property

Property

Holds the payload of one connection property or a driver (GSL) property.
= @I|d — Property ID
= @payload — Property payload in hexBinary format

DriverPropertiesList

Contains the GSL properties list of the subgraph

SPFPropertiesList Contains the SPF properties list of the subgraph
TaggedModulesList Contains the tagged module list
TaggedModules Contains the list of tagged modules. The following attributes are used to

describe tagged modules:
* @ld-TagID
= @IsVoiceTag — Boolean value indicating if this is a voice tag
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The following diagram provides complete details of ContainersList.

Legend
Graphlnfo —» @version XML element

XML element
attribute list

—> UsecasesList IZI Collapsed XML

element
—> SubGraphslList
— ContainersList
Container e @Id
PropertieslList
Property @lid
@payload
XML element name Description

ContainersList Contains the list of all containers information in the use case
Container Each container element holds information about one container. The

following attribute is used to identify each subgraph:
* @Id - Container ID

PropertiesList Contains the list of container properties

Property Holds the payload of one container property

* @Id - Property ID

= @payload — Property payload in hexBinary format
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3.1.5.3.3 Caldatalnfo.xml

The following diagram is the layout of Caldatalnfo.xml elements.

CalibrationData —»  @version

L SubGraphsList

Legend

XML element

XML element
attribute list

L SubGraph —> @id

|—> ModuleList

|—> Module —> @lid

L CKVInstanceslList

\—b CKVinstance —» @CKV

|—> ParamslList

Id
\—P Param E—> @

@payloadld

XML element name

Description

CalibrationData

Root element of CalibrationDatalnfo.xml

SubGraphrList Contains list of all subgraphs and their modules’ calibration data

SubGraph Each SubGraph element holds information about one subgraph and their
modules’ calibration data. The following attribute is used to identify each
subgraph.
* @Id — Subgraph ID

ModuleList Contains the list of modules in a subgraph

Module Contains calibration data for all CKVs. The following attribute is used to

identify each module:
» @IId — Module instance ID

CKVlnstancesList

List of all CKVs and calibration data for the CKV

CKVlnstance

Holds calibration data for one CKV.

* @CKV - Module CKYV, a string format of calibration Key/value vector.
Key/value is separated by a colon and each key/value pair is
separated by a semicolon. For example, “key1:value1;key2:value2”.

ParamsList

Contains list of PID of the module and their data

Param

Holds cal data for one PID.

= @ld-PID

= @payloadld — 64-bit unique ID (GUID format) that references to the
payload in DataPool.xml.
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3.1.5.3.4 DataPool.xml

The following diagram is the layout of Datapool.xml elements

Legend
DataPool —» @version
XML element
| XML element
ParamDatalnstances —» @|d attribute list

|—> CalibrationData

L UniqueDatalnstance —» g2yloadid
@payload

XML element name

Description

DataPool

Root element of Datapool.xml

ParamDatalnstances

Contains all unique data instances of one PID
* @ld-PID

CalibrationData

List of unique data instances of a PID

UniqueDatalnstance

Contains a unique cal data instance of a PID

* @payloadld — 64-bit unique ID (GUID format) used to reference the
payload in CalDatalnfo.xml

* @payload — PID payload int hexBinary format
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3.1.5.3.5 Definitions.xml

The following diagram shows the layout of the definitions XML file.

DEFINITIONS —» @vers

—> PLProcs

Legend

XML element

— KEY

Attribute list

IEI Collapsed XML element

—»| DRIVER_PROP

—»| GECKO_PROP

—»| DRIVER_MODULE

| GECKO_MODULE

XML element name

Description

PLProcs Contains the list of processors and their definitions
KEY Contains definitions for all keys (GKVs, CKVs, etc.)
DRIVER_PROP Contains definitions of all driver properties
GECKO_PROP Contains definitions of all SPF properties

DRIVER_MODULE

Contains all driver modules and their definitions

GECKO_MODULE

Contains all SPF modules and their definitions
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3.1.5.4 Understanding calibration data

The following diagram shows how each file is connected.

Graphinfo.xml IID: InstancelD Caldatalnfo.xml Payload ID Datapool.xml

[a)
(O]
o
c
©
8
17
=
a

TagDatalnfo.xml Payload ID

3.1.5.4.1 How to find module data when GKV and CKV is known

1. Find the module instance ID (lID) from Graphinfo.xml:

a. lterate UseCase in UseCaselist, find the GKV of interest, and obtain the SGList
(list of UCSubGraph).

b. lterate SubGraph in SubGraphsList and find the subgraph of interest.

c. For the matched subgraphs and iterate ModulesList to find the IID of the specific
MID you are interested in.

2. Find payloadID from CalDatalnfo.xmil:

a. For the subgraph of interest, iterate ModulesList and find the IID of the specific
MID you are interested in.

b. Forthe IID of interest, iterate CKVInstancesList to find the CKVs of interest.

c. Foreach CKV and PID, make note of the payloadld; this is needed to lookup the
calibration data in the datapool.xml.

3. For a given payloadld, look up the calibration data payload:
a. lterate ParamDatalnstances to find the PID of interest.

b. lterate CalibrationData to find the UniqueDatalnstance with a matching payloadId
of interest.

c. The PARAMETER_DATA element contains the PID payload in name/value pair
format.
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3.2 Debug the WCD/WSA hardware interface

3.2.1 Open the ADIE Register View
note: For LA targets, the following commands must be run before using ADIE:

adb root

adb shell

adb remount

chmod 777 /sys/kernel/debug/asoc/*-snd-card/* codec/codec_reg

Click ADIE RTC on the QACT home screen.

2. Click Refresh to access the content of all ADIE registers fromthe target device and
load them in the ADIECalibratorTable.

3. Click the boxes in Bit 0 to Bit 7 to configure a value in a register. A check should
appear in boxes representing bits that contain 1.

4. Click Commit to load values entered in the ADIECalibratorTable to the target device.
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3.2.2 Export a register snapshot

This feature allows users to dump a register snapshot into a readable ASCII format. This
helps to analyze the ADIE register settings offline. The exported file can be opened in

QCET for analysis.

1. Click ADIE RTC on the QACT home screen .
2. Select Menu > Export Register Snapshot.

3. Enter afilename in the Save dialog box and click OK.

I

= ;
Export Register Snapshot

Register{Address)
CHIP_CTLID:O0)
CHIP_STATUS(DeO1)
CHIP_ID_BYTE_Q{lel4)
CHIP_ID_BYTE_1{05)
CHIP_ID_BYTE_2(D06)
CHIP_ID_BYTE_3(Bcl7)
CHIP_VERSION(G:08)
SB_VERSION(S)
SLAVELID_1{l0C)
SLAVE_ID_2{fb0i0)
SLAVE_ID_30<0E)
HORIVE_GENERIC[Ix18)
HORIVE_CVERRIDE(:1%)
CDC_CTL[xE0)
LEAKAGE CTLID28)

INTR MODE(lS0

£
F
¥
z

@

DEEHEﬂEE

E’E’E’E'I

7

it 2l 28

g g ¥

<D0

000

Eit-7 EBit-6  Bat-5 Bit-4 Bit-3 Bit-2 Bit-1 Bi

B ¢ 1228aMH: v |

I 5./MGus_k
i 0
5 b i
O 0
0
[ o 0 0
0
o] 0
Lo 0
= 0
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4 System designer

This role is responsible for designing audio use cases to meet product, software, and
firmware requirements. The following diagram shows the system designer workflow in
QACT.

\ 4
Design AudioUse |
Case(s)

— Import H2XML XML files | Section 4.1
—{ Design Use Case Graphs ‘ Section 4.2
—{ Associate Use Case IDs (GKV) ‘ Section 4.3
—{ Associate Calibration IDs (CKV) ‘ Section 4.4
—{ Associate Module Tags (TKV) ‘ Section 4.5

\ 4 —{ Configure Dynamic Loading (AMDB) ‘ Section 4.6

Configure and Tune Use
Case

1
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4.1 Import H2XML files

H2XML is a tool to convert C header files with predefined H2XML annotations to XML
files. These header files and converted XML files contain data structures (definitions),
which are imported into QACT through DefinitionDiscoveryWizard. QACT supports these
definitions and the System Designer can use these definitions to create use cases. The
H2XML work flow is shown in the following diagram.

Platform header files

Key & Module Tag

—

—

river Module

H2XML.exe

Discovery Wizard

QACT v8.x

AVS header files

—

—
SPFProp

In this diagram:

1.

o~ w DN

Platform and/or AVS software engineers add/edit header files for definitions
(modules, parameters, key-and module tags, driver properties, SPF properties) by
adding H2XML annotations.

The H2XML.exe is used to convert header files to XML files.

QWSP and ACDB files are opened in QACT.

Converted XML files are imported to QACT through Tools -> Discovery Wizard.
Data is saved to QWSP and ACDB files.

The subsequent sections describe steps 4 and 5 in greater detail.
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4.1.1 View definitions in ACDB

1. After opening a QWSP file, click Tools -> Discovery Wizard.
2. Click View Defs in ACDB to show all definitions in the currently selected ACDB file.

Input Definitions Page
o) p g

Input H2XML file(s):

Add View Defs in ACDB

Each tab in Discovery Wizards shows one type of definition.
Discovery Wizard
AN ACDB file includes following definition(s)
.Graph Keys | Cal Keys | Module Tags | SPF Modules | Driver Modules | SPF Properties | Driver Properties

Select Graph Keys to delete Search Graph Keys (Ctrl + F) o]

(3 Graph Keys in ACDB fils

| (m[p | KeyName [ Keyld |Addtoralimlo | |
i [ ] LA StreamPP_RX 0xAF000000
® [ LA StreamPP_TX 0xBO0O0000O
® [] LA Instance 0xAB000000
= [ LA VSID 0xB3000000
# [ ] LA DevicePP_Rx 0xAC000000
# [] LA BtProfile 0xB4000000
@ [] LA BtFormat 0xB5000000
@ [ ] LA SW Sidetone 0xBA000000
# [] LA StreamRX 0xA1000000
# [ ] LA DeviceRX 0xA2000000
® [ LA VoiceUl_Stream_Config 0xBC000000
# [ ] LA DevicePP_Tx 0xAD000000

)
=
2

-]
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3. . Click one of the tabs described in the following table to view the corresponding

definitions.

Tab name

Description

Defined in

Graph Keys

Key definitions for graphs to configure GKV

Platform software

Cal Keys

Key definitions for module calibration data (CKV)

Platform software

Module Tags

Module tag definitions for tagging modules and TKV

Platform software

Driver Modules

Driver module definitions; can be accessed from Tools ->
Driver Module

Platform software

Driver
Properties

Driver property definitions for configurating subgraphs

Platform software

SPF Modules

SPF module definitions

AVS software

SPF Properties

SPF property definitions for configurating subgraphs and
containers

AVS software

4. At this point, definitions can optionally be removed from the ACDB file.

o To remove definitions, select them using the corresponding checkboxes and click

Next. The definition and its related data will be deleted. For example, if an SPF
module is selected and deleted from this window, it will be removed from all
subgraphs using this module. All'its calibration data will be removed from ACDB

as well.

o To proceed without removing definitions, click Next.
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4.1.2 Add a definition to ACDB

To add a new module to an ACDB file:
1. Click Tools -> Discovery Wizard.

2. Click Add.

3. Select h2xml file(s) and click Open. Multiple h2xml files can be selected by holding
Ctrl.
Click Next.

5. New definitions (which are not currently in the open ACDB file) are listed in the
Definitions only in Imported file(s) section in blue. Select the definition to add using
the checkboxes next to the definition names.

Discovery Wizard

5.\ Select data to import into ACDB
e

Graph Keys | Cal Keys | Module Tags | SPF Modules

Search Graph Keys (Ctrl + F) [
@ Definitions only in imported file(s)
e L

vl LA NewGraphKey 0xAAQ00000
(=) Definitions only in ACDB
-n Keyld [ Additionalinto [ |

StreamPP. RX w0xAF000000

*

E [:] LA StreamPP_TX 0xB000QO0O
# [] LA\ DeviceRX 0xA2000000
# [ LA " DeviceTX OxA3000000
@ [] LA Instance 0xABDODO0OO
B [] LA VSID 9xB3000000
B [] LA StreamRX 0xA1000000
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6. If more than one type of definition file has been imported, click the corresponding
tabs to view and select other imported definitions.

Discovery Wizard

AN Select data to import into ACDB
Graph Keys | Cal Keys | Module Tags SPF Modules
ed SPF L < _u d ele :’\ p
(2 Modules onlyin AVS files
M |DPType |ModuleName |Moduleld |Additionalinfo | |
H [V ADSP NewModule_1 0x1000101F |
() Modules only in ACD files
u DSP Type Module Name Module Id Additional Info _
B [ ADSP MODULE_ID_WR_SHARED_MEM_EP 0x07901000 |
®E O ADSP  MODULE_ID_DATA_LOGGING 0x0700101A '
B [ ADSP MODULE_ID_PCM_DEC 0x07001005 |
B ADSP MODULE_ID_PCM_CNV 0x07001003 [
= | ADSP MODULE_ID_VOL CTRL 0x0700101B !
B2 O ADSP MODULE_ID_MFC 0x07001015 .
# [] ADSP MODULE_ID_PCM_ENC 0x07001004 |
7. Click Next.

8. The definition(s) are added to the session and a summary of the updates is shown.
Click Finish to close the wizard.

4.1.3 Delete a definition from ACDB

Definition can be deleted as described in 4.1.1 when viewing definitions in the ACDB file.
Definitions can also be deleted while importing definition(s) from an h2xml file as follows.

1. Click Tools -> Discovery Wizard.

2. Click Add.

3. Select a h2xml file and click Open. Multiple h2xml files can be selected by holding
Ctrl.

4. Click Next.
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5. Definitions that can be deleted are listed under “Modules only in ACDB files”. Select
the modules to delete using the checkboxes beside the module names.

»\ Select data to import into ACDB
o

Graph Keys | Cal Keys | Module Tags | SPF Modules

() Modules only in ACDB files

| [WDPType | ModuleName [ Moduield | Additionalinfo | |
B [ ADSP MODULE_ID_WR_SHARED_MEM_EP 0x07001000
® [ ADSP MODULE_ID_DATA_LOGGING 0x0700101A
B O ADSP MODULE_ID_PCM_DEC 0x07001005
B [ ADSP MODULE_ID_PCM_CNV 0x07001003
# ADSP MODULE_ID_VOL_CTRL 0x07001018
=[] ADSP MODULE_ID_MFC 0x07001015
® [ ADSP MODULE_ID_PCM_ENC 0x07001004
B [ ADSP MODULE_ID_RD_SHARED_MEM_EP 0x07001001
B [ ADSP MODULE_ID_MSIIR 0x07001014
B [ ADSP MODULE_ID_FFECNS 0x0700102D
m 1 ANSP MODIILF ID ACD 7001070

6. Click Next.

7. The definition(s) are deleted from existing use cases, and definitions and a summary
of the updates is shown. Click Finish to close the wizard.

4.1.4 Modify a definition in ACDB

Modification includes the following changes to one or more contents within a definition
(keys, modules, properties):

= Add/delete an item (key value, a module’s parameters, a property)
= Change the name or description

= Change an item’s default value, range, type

To modify a module:

1. Click Tools -> Discovery Wizard.

2. Click Add.
3. Select a definition file(s) and click Open. Multiple definition files can be selected by
holding Ctrl.
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4. Click Next.

Discovery Wizard

ﬁ Select data to import into ACDB
®

Graph Keys  Cal Keys | Module Tags | SPF Modules

() Modified definitions between ACDB and imported file(s)
B[ty e Keyd | Adiona o

] LA I:Ieu..e':l:( CreA2 000000
SpeakenlxAZ000001)
Headphomes{0:a2000002)

BT _Run{CheA2000003)
Handset[(nA2000004)
USE_Risci (i 2000005)
HDMI_Rx0xAZ0D000E)
Mew_Rx_Device{eAZ000007)

(=) Definitions only in imported file(s)
-um Key Name Key Id Additional Info | 4

LA  MewGraphKey O:xAAD00000
() Definitions only in ACDB
-n Kt-ylrj Additional Info

T¥ E-D_""HJ{:I:I

L_+en | Next >

* &, StreamPP

Discovery Wizard

"5\ Select data to import into ACDB
S B

Graph Keys | Cal Keys | Module Tags- "SPF Modules

® Modules oty n AVS s

 Dsp Type Module Name Module Id
ADSP NewModule_1 0x1000101F

@Modu.eson.ymcosﬁ.es

(®) Modified Modules
-n DSP Type Module Name Module Id Additional Info _

ADSP MODULE_ID_GAIN  0x07001002
PARAMJDfMODULEﬁENABLE(OxOBON 026)
PARAM_ID_GAIN(0x08001006)
PARAM_NEW(0x08001F06)

Additional Info
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5. Definitions with available modifications are listed under Modified Definitions. The
example on the previous page shows a modified Graph Key and SPF module. The
modified graph key “DeviceRX” has a new value “New_Rx_Device” added. While the
modified module “MODLE_ID_GAIN” has a modified parameter “PARAM_ID_GAIN”
and a new added parameter “PARAM_NEW”.

o Click + to see the parameters to be modified

o Double click on an updated parameter to observe the differences in the Ul. For
example, PAEAM_ID_GAIN has a new item “rsvd” added, and the existing item
“gain” default value is changed to 0x4000 from 0x2000.

PARAM ID_GAIN - 0O X

= PARAM_ID_GAIN = PARAM_ID_GAIN
gain 0x4000 2.000 gain 0x2000 1.000

rsvd 0x0

Select the definition to modify using the checkboxes beside the definition names.
Click Next.

8. The definition(s) are updated in all use cases, and definitions and a summary of the
updates is shown. Click Finish to close the wizard.
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4.2 Design use case graphs

4.2.1 Introduction to QACT View

QACT View provides the capability to design graphs as well as tune modules. The
components of the QACT Ul are shown in the following image.

Graph View
(Double-click to open the module calibration window)

X § Platiorm: | LA - Use Case:

~ Module:EANS(OxX456A)

saiadold

Custom Fiter
Moduie ID 0x07001043

instance ID 0x456A

#Max Input Port 1
L Properties
View
Module List View
PCM Decoder
Volume Control — sy ———" STATIC 1 OUT
PCM Encoder easaess aee
MS-IIR Filt ‘ Preview
IR Filter :
Window
Audio Context Detection

Placeholder Encoder

Log window [] G ‘Open File' was successful.

Log Messages

CAACDB\workspaceFileXml.qwsp

4.2.1.1 Graph View

Graph View displays audio modules in the order in which the graph is rendered in the
DSP. Users can filter the GKVs by selecting the GKV from the dropdown menu or by
using the Filter button.

Platform: |LA + Use Case:

I Custom Filter
Custom Filter

[DeviceTX: Speaker_Mic]

[DeviceTX: BT_Tx]

[StreamTX: Incall_Record]

[StreamRX: PCM_Rx_Loopback] [DeviceRX: Speaker]
[StreamRX: PCM_ULL_Playback] [DeviceRX: Speaker]
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Click Filters to filter GKVs by typing keywords and selecting GKV(s). Then user needs
to select one or more GKVs to display the selections.

speaker+vsid

|[Select All | | Unselect All |

[] [DeviceTx: Speaker_Mic] [DevicePP_Tx: Voice_Fluence_SMECNS] [StreamTX: Voice_Call_Tx] [VSID: VSID_DEFAULT]
[] [DeviceTX: Speaker_Mic] [DevicePP_Tx: Voice_Fluence_Endfire] [StreamTX: Voice_Call_Tx] [VSID: VSID_DEFAULT]
[] [DeviceTX: Speaker_Mic] [DevicePP_Tx: Voice_Fluence_Pro] [StreamTX: Voice_Call_Tx] [VSID: VSID_DEFAULT]

[] [StreamRX: Voice_Call_Rx] [DeviceRX: Speaker] [DevicePP_Rx: DevicePP_RX_Voice_Default] [StreamPP_RX: StreamPP_Rx_Default] [V5I10: VSID_DEFAULT]

Once GKVs are selected, the user can modify the graphs or tune the modules.

Tuning modules can be enabled or disabled in graph view. When applicable, calibration
values can be selected from the list displayed on the module.

woridin

Enable/Disable 0
the module MS-IIR Filter

Double clicking a module in graph view opens the module calibration dialog.

5 Calibration Window - IR MBDRC - m] X

21| | Generic VieWdl . MBDRC V4 Spec View

a
| % B Show Advanced Parameters Searc ameters (Cirl + F Q Search elements.
Il &||= nrmBDRC
J = PARAM/ID_IIR_MBORC_CONFIG_PARAMS Configure display types

Blue parameters

support copy/paste | - LN for the module
| num_bands 0x00000001
limiter_mode Enable = | Ox1
limiter_delay 0x00000106 == 0.008
| limiter_history_winlen 0x00000B44 = 0.088
num_config 0x00000001
Index Element Value .
dre.defayl] 0 0x00000030
= config_data
= config_data[0]
channel_mask_lsb OxFFFFFFFI
channel_mask_msb OxFFFF0007
= limiter
limiter_threshold 0x05998000 || 0.700
limiter_makeup_gain 0x00000100 || 1.000
limiter_gc 0x00007EBE | | 0.990
limiter_max_wait 0x00000052 || 0.003
gain_attack 0x0B362COE | | 0.088
gain_release 0x01F0D144 | | 0.015
attack_coef 0x00008000 || 1.000
| release_cosf 0x00008000 1.000
hard_thrachnld MmN5992000 0700

Get from ACDB Setto ACDB Batch Copy
|
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4.2.1.2 Module List View

Module List View provides a list of all modules supported by the ACDB files in use.
Users can drag and drop subgraphs, containers, and modules from this view to the
Graph View to create graphs.

Module List View also provides the capability to search the list by module name or group
modules by type.

Module List A X
=
Search module S Expand/Collapse
by name =
D
=
w
Subgraph/ __|
container
Group module
by type
Write Shared Memo...
Modules — LDAC Encoder

CoP V1 Packetizer

CoP VO Packetizer

CoP V1 Depacketizer
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4.2.1.3 Properties View

Users can view and edit subgraphs, containers, and module properties using Properties
View. Modifications made to the properties are automatically set after editing the value.

To view property of a subgraph, container, or module, click on the required element in
Graph View. Users can also view multiple properties at a time by pressing Ctrl and
selecting the required elements.

To clear Properties View, click on an empty region in Graph View.
Properties
> Subgraph:0xB0000033
Expand/Collapse > Module:Data Logging(0x4108)

~ Container: 0xEOQ00003F

3
5
=,
®
=3
®
@

Type Count 1 Edit

Graph Position GLOBALDEV =

Stack Size
Proc Domain

oA — Edit properties
Parent Container ID
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4.2.1.4 Module alias

Users can set an alias to each module instance for easy identification. This is particularly
useful when there are multiple instances of the same module in the graph(s) shown in
the graph view.

Module alias can be set in properties view, which shows up when a module instance is
clicked by checking the check box and giving it a name. Once the alias is set, the
information persists across sessions, so whenever the ACDB file is saved and the file is
reopened, the alias that was set shows up for the module.

If an alias is set for a module, it will be shown in the graph designer view, properties
view, module or use case batch copy, etc. so that it can be identified. Module aliases
can also be merged between two ACDB files using the difffmerge feature and selecting
the merge type as “Aliases and Metadata”.

Different aliases set for -~ mmmmm—

J
; : A\
different MFC instances ™. : v’b -,
NG ; i : L [reumulstorg Lmier | (@
S8 b 1 Data Logging
Logeode: 0x1531
. Tappoint: 0x02
3 - L
-
+_ Contai ] h -
| - | : .

|® womgose

4.2.2 Switch

A switch is an Ul component in QACT graph view.

= A switch can be added into a subgraph (subgraph is parent of switch), or outside of
any subgraph (independent switch). EC switch cannot be added in a subgraph.

= A switch can be connected from/to a module or another switch.

QACT uses switches for following purposes:

= Route connected subgraphs to create a graph automatically from end to end.
m Create GKV for a graph by combining all port KVs of switches in the graph.

In following example, two graphs (Graph1 and Graph2) can be created automatically
based on connections between subgraphs and switches.

m Graph1: SG1-> SG2 -> SG3 -> SG4. Its GKV is created by combining port KVs
among sw1 and sw2 based on connections.

m Graph2: SG1-> SG5 -> SG6 -> SG7. Its GKV is created by combining port KVs
among sw1, sw3 and sw4 based on connections.
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............. Graphl
— =
SG1 swl »> SG2 > SG3 » sw2 SG4
Graph2
------------ > SG5 > sw3 SG6 > swd SG7

...........................

4.2.2.1 Switch types

There are five supported switches:

= Mixer switch — Concurrent N to 1 routing switch

= Splitter switch — Concurrent 1 to N routing switch

= Input selector switch — Non-concurrent N to 1 routing switch

= Output selector switch — Non-concurrent 1 to N routing switch
m EC switch — N to M routing switch. Only for EC graphs.

i
@

Mixer Switch Splitter Switch Input Selector Switch  Output Selector Switch EC Switch

4.2.2.2 Switch port

A switch can have data ports (input and output) and control port (bidirectional). Each
data port can only have one connection externally and internally except EC switch, in
which one input/output port can be connected to multiple output/input ports.

For N to 1 Switch (Mixer and Input Selector), there are multiple input ports and one
output port. The number of input ports are configurable in the switch’s property view.

For 1 to N Switch (Mixer and Input Selector), there are one input port and multiple output
ports. The number of output ports are configurable in the switch’s property view.

Each switch port can have a Key Vector assigned in Key Configurator.

Control ports are used to connect control links between an internal module and a module
outside of switch. Control ports are bidirectional .

The number of switch ports and control ports are configurable in Property view.

Same as module ports, switch input port IDs are even numbered, and output port IDs
are odd numbered.
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4.2.2.3 Inside switch

A switch can have internal modules added if the switch is inside a subgraph. For
independent switches, no module can be added internally.

4.2.2.4 Concurrency

For concurrent switches (Mixer and Splitter), there are some limitations to avoid issues
in run time. Inside a concurrent switch, there must be a module with concurrent
capability, such as the Splitter module (in Splitter Switch) and Mixer module (in Mixer
Switch). The following are examples for Mixer Switch concurrency.

E
E“:::H >~ ﬂ}\
B B _
S BN
E E
B o
E E
K ‘ E
Not allowed Not allowed Allowed

For non-concurrent switches, there is no limitation.

4.2.3 Graph modifications

To modify graph(s), click Start Graph Modification to start a modification session. Once
this button is clicked, the user cannot select different use cases until graph modification
is stopped.
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4.2.3.1 Add subgraph

To add a subgraph:
1. Drag and drop Subgraph from the Module List View to Graph View.

Subgraph

Modules

New VSubgraph
ADSP

PCM Decoder

Volume Control

PCM Encoder

2. QACT automatically assigns a subgraph ID and creates an empty subgraph.

4.2.3.2 Delete subgraph

To delete a subgraph:
1. Select the subgraph that needs to be deleted.
2. Press the Delete key.

All the containers, modules and connections associated with the subgraph are deleted.
Additionally, the GKV(s) that contain this subgraph are modified by removing the SGKV.
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4.2.3.3 Add container

To add a container:
1. Drag and drop Container from the Module List View to the intended subgraph.

Container

Subgraph
+ Modules - - T S S
v ADSP
New Container
PCM Decoder

|

| 1
Volume Control ! jl

[

PCMEncoder | a

2. QACT automatically assigns a container ID and creates an empty container.

In the case that the new Container is dropped onto an empty Graph View, QACT
automatically creates an empty subgraph and adds the container inside it.

4.2.3.4 Delete container
To delete a container:
1. Select the container that needs to be deleted.

2. Press the Delete key.

All the modules and connections present in the container are also deleted in the
process.

4.2.3.5 Reuse a container across subgraphs
To reuse a container across subgraphs:
1. Click on Start Graph Modification button.
2. Select the container that needs to be reused.

3. In properties view, change the container ID accordingly.

Properties

~ Container: 0xE0000015

It
ol Type Count

Graph Position

Stack Size
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4.2.3.6 Add module

1. Select a module to be added into a subgraph/container. Users can search for the
module with its name to filter the list as well.

2. Drag and drop the module from Module List View to the intended container.

Custom Filter

Filters

v Modules

v ADSP

MS-IIR Filter
IR Resampler k/)@ ntainer_0xE0000122
. '
R MBDRC : MS-IR Filter
1
i '
Dynamic Resampler . "
L)

= In the case that the module is dropped onto an empty Graph View, QACT
automatically creates an empty subgraph and container and places the module
inside it.

= In the case that the module is dropped onto a subgraph, QACT automatically creates
an empty container and places the module inside it.

» Default data is created for the modules as well when the module is dropped.

note: For a module to be added into a container, the container type and proc domain should
support the type of module being added. Otherwise, QACT shows an error that the
module cannot be added.

4.2.3.7 Delete module

To delete a module:
1. Select the module that needs to be deleted.
2. Press the Delete key.

All the connections to/from module are also deleted in the process.
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4.2.3.8 Configure module’s dynamic ports

Some modules have dynamic input/output ports. The number of dynamic ports for such
a module can be adjusted in module’s property view. For modules without dynamic
ports, the Max Input/Output Ports field in the Properties window is not editable.

Properties
~ Module:Splitter(0x0000404F)

| BVEEN Example: Splitter
Module ID 0x07001011 W

. Instance ID 0x0000404F W
ID: 0xB0000053 W

#Max Input Ports 1

#Max Output Ports “

Input Ports

Container_0xE0000011
—_—
Splitter

Type ID Name Active

STATIC 2 | ]

Name

mmmmmmm -

STATIC

STATIC

.......................

STATIC

STATIC

4.2.3.9 Add data link

To add a data link, click the output port of the source module and drag onto the input
port of the destination module.

SGKV: 1 (0x800000D8)

e E e --—-—————- X R L L LR

Container_0xE0000122
Data Logging O

MS-IIR Filter

4.2.3.10 Remove data link
To remove a data link:
1. Select the data link to be deleted.
2. Press the Delete key.
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4.2.3.11 Add control link

To add a control link, click the intent of the source module and drag onto the intent of the
destination module.

Y /"~ Contai ED0000125
Sa

el Slip

4.2.3.12 Remove control link

1. Select the control link to be deleted.
2. Press the Delete key.

4.2.3.13 Add switch

To add a switch:
1. Select a switch from the switch list.
2. Drag and drop it into a subgraph or a blank area of graph view.

v Subgraph/Container/Switch
Subgraph
Container
Mixer Switch
Splitter Switch

Input Selector Switch

Output Selector Switch

EC Switch
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4.2.3.14 Configure switch

4.2.3.14.1 Switch properties

Click a switch to view and configure its properties.

Properties

)
-
8
""""""" B O T e ke Switch 1D OxFO0000SF 3
e
r €
.‘ 0 o] Is Concurrent |l 8
e 8
#input Ports - =
e’
=]
H #0utput Ports 2
: = |
#Control Ports n g
»—

—a 8 | :
B Input Ports ﬁ
= Type ID Name Active
H STATIC 2 port

Output Ports

Type ID  Mame Active
STATIC 1 port
STATIC 3 port
STATIC 5 port

oTg 1 ot 7

The Input Ports, Output Ports, and Control Ports fields are used to set the number of
ports of a switch.

The Is Concurrent checkbox indicates whether a switch supports concurrency or not. It
can be updated. However, while changing a non-concurrent switch to concurrent, it
maybe not allowed after checking concurrency limitation introduced in Section 4.2.2.4.

4.2.3.14.2 Switch Configurator

Double click a switch to view.and configure its internal modules, connections, and
control links.

e e

i
Audio Dam Buffer
1ID: 0x42G4. L

Container_0xE000009B
Splitter
1ID: 0x42C3 !

Jasssast SASEE | :

Inside a switch, module and container properties can be configured in Property View as
well. Modules and containers in a switch are also inside the switch’s parent subgraph in
ACDB.

Hover the cursor over a port to see its information as shown in the following diagram.
For an input port, if it is connected, the connection’s source information will be shown.
For an output port, if it is connected, the connection’s destination information will be
shown.
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Port ID: 0200000002
Source Sub Graph: 0xB0000079
Connection Type: MODULE_SWITCH
Source Instance |D: 0x000042B9
Source Name: Data Logging

Source Port 1D: 00000001

4.2.3.15 Switch Connection

While updating an input or output connection of a switch, QACT can do some automatic
work and safe check.

For a switch without an internal module, adding an external input/output connection to a
switch port will automatically add internal connection(s) for the same port if the switch
has output/input connection already. In following example, if M1 and M2 already connect
to a switch’s input ports, while adding an output connection to M3, QACT will
automatically add two internal connections from the two input ports to the output port.
For a switch with internal module(s), users must manually connect switch ports with the
module(s) firstly, then add external connection(s) as needed.

M1

M2

R . CTOR V|

4.2.4 Create a new graph

4.2.4.1 Create a new graph by adding subgraphs from scratch
To add subgraphs from scratch:
1. Click Start Graph Modification.

2. Drag and drop modules, containers, and subgraphs into Graph Designer and
connect modules inside subgraphs. Do not add connections between subgraphs.

Py 4 E e P 4

= Comsaines ROSOTN
rine S Mamery PO cndr M Lo [ ..L. o B B
narann - iy s

80-VM407-21 Rev. AD Confidential — Qualcomm Technologies, Inc. and/or its affiliated companies — May Contain Trade Secrets
MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION



QACT v8.1 User Guide System designer

3. Add switch(es) into Graph Designer.
o A switch can be added inside a subgraph or outside of a subgraph.

o A switch must be added at the end of a subgraph or the beginning of a subgraph
(not the middle of subgraph).

4. For each switch, if an internal module is needed, double click it to add the module in
the switch, connect it with the switch input port and output port, and click Done. If
needed, a switch internal module also can have control link connected internally.

s ¥ TR r s
o e

s 1 5

Jse Case: [ v] Stop Graph Modification
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6. For each connected switch port on this graph, click it to assign a port Key Vector in
Key Configurator on the right panel.

KeyConfigurator

Use Case J’ ' ]

~ Switch: O0xFO0000A2 Port: 0x00000002

Stop Graph Modification

Added Key Vector(s)

sajpadoid

g
Instance 0xAB00000O )
o
VsiD 0xB3000000 =k
——  Container_ OxE0000TDC_ o — e
‘Write Shared = PCM Dec PCM Con | SW_Sidetone 0xBA00000O n:’-
EndPoint 11D: Oxdg49 HD: 0x495E | | ] Stream 0xD3000000 ]
1ID: 04948 — —n

ProxyTxType  0xD1000000
Stream_Config  0xBC000000
] BtProfile 0xB4000000
] BtFormat 0xB5000000
] StreamTX 0xB1000000
DeviceRX 0xA2000000
StreamRX 0xA1000000
DevicePP_Rx  OxAC000000

[ rcianco |
@® PCM_Deep_Buffer O Instance_1
D) PCM_Rx_Loopback ) Instance_2
D Voip_Rx @ Instance_3
D Compress_Offioad_Playback D) Instance_4
> {HFP Rx_Playback Instance_5
) HFP_Tx_Playback Q) Instance_6
) PCM_LL_Playback O Instance_7
D PCM_Officad O Instance_8
D Voice_Call Rx

D PCM_ULL_Playback

7. Click Stop Graph Modification to finish adding a new graph. A summary dialog is
shown to indicate a new GKV is added. To view the new added graph, select it and
click Add to selected use cases to show the graph with other selected graphs in
graph view. Or, click Navigate to selected use case to only show the newly added
graph without any other graphs. Click Ok to close it. The new added GKV will be
shown in the Use Case drop-down box.

1D: 0xB0000195 ¢

ID: 0xB0000194 Y a\‘

Container 0xE00001DD
(w]

Speaker Protection

(@]
MFC MS-IIR Filter 1IR MBDRC J 1ID: 0x4965

1ID: 0x495F -8 1ID: 0x4960 1ID: 0x4961

10000

ollowing Are The Modified Use Cases

T
© use cases Added Fv_ ..................

[PCMDeep_Buffer] [Speaker] [Instance_3] [Audio_MBDRC]

Add to selected use Navigate to selected oK
- cases use case
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4.2.4.2 Create new graph(s) based on existing graphs

Since QACT v8.1 can automatically create graphs for connected subgraphs, connecting
new added subgraph(s) to other existing subgraph(s) can have new graph(s) created
automatically. For example, for a given Audio Playback use case, there are a Stream
subgraph with instance1 and Speaker subgraph. If a new Stream subgraph with a new
instance is added and connected to the same Speaker subgraph, a new Audio Playback
with a new Stream instance will be created.

1. In the Use Case drop-down box, select existing GKV(s) (for example, Audio
Playback GKVs).

‘ UseCose [ Sot 22 v

2. Click Start Graph Modification. Create new subgraphs by either dragging modules
or cloning existing subgraphs.

a. To clone a subgraph, right click it and select Clone.

b. Newly cloned subgraphs will have everything cloned from original subgraph,
including switch and switch port Key Vectors.

Use Case: | 3 of 422 usecases selected from category: Default | \/ Delets Usecasa(s] Use Case Batch Copy Stop Graph Modification

[E— - —r" D ’,\V R} .
P e
e el g s — - B
= = - T .. B = =
StreanaRX: PCM_LL_ lehi(ﬂ Instance: Instar [DeviceRx: Spesker] [DevicePP_Re: Audio_MBDRC]
| eerme A N h N SO AN

—— W - e

B e N S 82 H.'"'H'“",.,
= \ " L
(Stream P POM_LL Playback] [nstance Instance_2]

3. Connect new subgraphs to switch ports in existing subgraph.

Use Case: | 3 of 422 usecases selected from category: Defaull ||\ | Delete Usecasels) Use Case Bateh Copy Stop Graph Modification
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4. For newly connected switch ports, assign a port Key Vector properly. For example,
new switch ports should have new StreamRX and Instance Key Vector added
([StreamRX: PCM_LL_Playback][Instance: Instance 3] and [StreamRX:
PCM_LL_Playback][Instance: Instance_4]).

. - e B Added Key Vector(s)

o ) = L e - ® oy (] <StreamRX: PCM_LL_Playback><instance: Instar
Swich: GRFO00071 Port: 0x00000002

‘Added Key Vector(s)

0xAF000000
StreamPP_TX  0xB0000000
¥ instance 0xAB00000O
vsip
BtProfile

0xB3000000
0xB4000000

0xBAQ0000D
0xD3000000
0xD1000000

SW_Sidetone

Stream

ProxyTxType
¥ streamRX 0xA1000000
Stream_Config ~ 0xBC000000
DeviceRX 0xA2000000
[]  DeviceTX 0xA3000000

Glicka Switch port to assign KV,

[0 PCM_Rx_Loopback
[ Voip_Rx
[] Compress_Offioad_Playback

[] HFP_Rx_Playback
[] HFP_Tx_Playback
7] PCM_LL Playback
[ PeM_Oftoad
[ Veico_Call Rx
[] PCM_ULL_Playback

5. Click Stop Graph Modification. A summary dialog will show two new GKVs added.

6. Close the summary dialog. The newly added GKVs will be added in the Use Case
drop-down box.

4.2.5 Delete a graph

To delete a graph (use case), click Delete Usecase(s). A dialog will be launched.
GKV(s) can be selected and deleted.

N Delete Usecase(s) [ Start Graph Modification

GKVs

Select All Unselect All Delete Selected GKVs

Search usecase. Use '+ | '[' to combine values O

[StreamRX: Incall_Music]
[DeviceRX: Speaker]
[DeviceRX: Headphones]
[DeviceRX: Handset]
[DeviceRX: USB_Rx]
[DeviceRX: HDMI_Rx]
[DeviceTX: Speaker_Mic]
[DeviceTX: BT _Tx]
[DeviceTX: Headphone_Mic]
[DeviceTX: Handset_Mic]

gbuboooood
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note: After a graph is deleted, its subgraphs will not be deleted automatically. If a subgraph is
being used by other graph(s), do nothing for the subgraph. If a subgraph is not being
used in any graph, move it to the zero GKV.

4.2.6 Dangling links

A dangling link is added between two subgraphs which belong to two different graphs. A
dangling link can be a data connection, or control link. To add a dangling link, right click
a module’s data port or control port, select Add Dangling Connection. Next, select
another module port from different graph and select Complete Dangling Connection. A
dangling link will be added. To differentiate a dangling link from other connections, it will

be shown as green colored. A switch with internal module(s) also can have dangling link
added.

T (000000000000
— Volume Con

DiamondVoice |
Module Data Loggin o gt
ol o 11D: Dx497(
ND: Ox4787 [ 1ID: 0x4769 |
Logcode: Ox158A

T int: OxT0F62
appoint: Ox | 9 30

1 I O SN MFC
b . 11D: 0x4980

Ly

4.3 Switch and routing policies

While stopping graph modification, QACT uses added/deleted/modified switches and
subgraph connections to update use cases automatically based on some routing
policies.
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4.3.1 Policies to add switches in graph

While designing use cases, switches are typically added at the start, end, or both
positions of a subgraph, so that QACT can use them to route to create use cases.

= A 1to N Switch (Splitter and Output Selector) only can be added at the end of a
subgraph. This means its input port only can be connected from a module in the
same subgraph. Its output port cannot have a connection to a module in the same
subgraph — It must connect to a module in another subgraph. Otherwise, QACT will
show an error.

= A N to 1 Switch (Mixer and Input Selector) only can be added at the beginning of a
subgraph. This means its input port cannot have a connection from a module in the
same subgraph — It must be from a module in another subgraph. Its output port only
can be connected to a module in same subgraph. Otherwise, QACT will show an
error.

For one use case, there can be multiple ways to add switches and assign switch port
KVs to get the same GKV and graph data. For example, in the following use case, all
strategies will create exactly the same GKV (PCM_Deep Buffer + Instance_1 +
Audio_MBDRC + Speaker) and graph data, although their switch positions and KV
assignments are different. All of these strategies will work end-to-end. To decide which
one to be used, the user must consider how a subgraph will be shared with other
graphs. In the following graphs, SG2 is DevicePP._RX. Considering it can be connected
from different StreamRX subgraphs from the upstream side, strategy 4 is ideal.
Especially, in SG2, the first module is typically Sync Module, which should be added in
sw2 as well.

Audio MBDRC

PCM Deep. Buffer, G2 Speaker
| e ——
SG1 Instance 1 m swl sw2 m SG3

Strategy 1:

Speaker Audio_MBDR
PCM_Deep Buffer, Speaker

Strategy 2: 5G1 Instance_1 m swl 62 ™ w2 m 5G3

Speaker
PCM Deep Buffer, Audio_MBDRC Speaker
Strategy 3: SG1  Imstance 1 m swl " sG2 " sw2 sw3 = 5G3
Speaker
. PCM Deep Buffer, Audio_MBDRC . HEED
Strategy 4: 561 Taterrsa 8 vl T ™z 5G2 sw3 = SG3

4.3.1.1 Switch in a source end point subgraph

Typically, a source end point subgraph can be connected to multiple downstream
subgraphs. A 1 to N type switch (Splitter or Output Selector) should be added at the end
of the subgraph so that all graphs connected from this subgraph will be created by
routing this switch’s input port and output port KVs. The following are examples for this
scenario.
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For Audio Playback use cases, in the StreamRX subgraph, a Splitter or Output Selector
switch can be added at the end of the subgraph. A Splitter Render module can be added
inside the switch to route the stream instance to all its downstream subgraphs
(StreamPP, DeviceRxPP, DeviceRx etc.).

— Speaker

—>
PCM_Deep_Buffer, -
Splitter | B————» Handset
SG1 Instance_1 1
Render | m——— Headphone

B———> USB_Rx

For Audio Recording use cases, in the DeviceTX subgraph, a Splitter or Output Selector
switch can be added at the end of the subgraph. A Splitter module can be added inside
the switch to route device Tx to all its downstream subgraphs (DeviceTxPP, StreamTx
etc.).

B—p PCM_Record
Handset_Mic

1 . BE———» Raw_Record
W | Splitter | o0 | PCM_ULL_Record
B———> PCM_Rx_Loopback

4.3.1.2 Switch in a sink end point subgraph

A sink end point subgraph can be connected from multiple upstream subgraphs. A N to
1 type switch (Mixer or Input Selector) should be added at the beginning of the subgraph
so that all graphs connected to this subgraph will be created by routing this switch’s
input port and output port KVs. The following are examples for this scenario.

For Audio Playback use cases, in the DeviceRX subgraph, a Mixer or Input Selector
switch can be added at the beginning of the subgraph. An Accumulator&Limiter module
can be added inside the switch to route all its upstream subgraphs (StreamPP,
DeviceRxPP, StreamRx etc.).

PCM_RX_Loopback
Audio_MBDRC Accumulator - Speaker sG1
Voip_MBDRC &Limiter

Audio_MSPP

4.3.1.3 Switch in a middle subgraph

If a subgraph has both upstream and downstream subgraphs connected in a use case,
there are multiple options to add switch(es) in it. Such a subgraph may have a switch in
beginning, or end, or both, or none. It also depends on how its upstream and
downstream subgraphs have switches added.

Examples are shown in the diagram in Section 4.3.1, in which SG2 is a middle
subgraph.
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4.3.2 Independent switch

An independent switch means a switch does not belong to any subgraph. It cannot have
any internal module added.

An independent switch can be helpful if the system designer prefers graphs with multiple
levels routing visually (although such graphs can be created by using different strategies
to assign switch port KVs in most cases). For example, the following two designs will
create exactly the same four use cases.

SG2

SG3

SG1 m SG1 =

_\—- SG4

SG5 SG5

SG2

SG3

T
Tt

i

T

SG

4.3.3 Graphs are added/deleted at stop graph modification

After Stop Graph Modification is clicked, QACT will automatically update graphs based
on modified routings (connections) and switch port KVs. Some graphs may be added
and some graphs can be deleted. This procedure is handled based on following policies:

= Only linear connected/routed subgraphs will be considered as one graph.

= A routed graph starts from a source end point subgraph and ends with a sink end
point subgraph. Here, source EP and sink EP are not subgraph properties, but
subgraph positions.

= Alinear routed graph’s GKV is automatically created by combining KVs of all switch
ports on that route.

» If a graph has one connection deleted, it can be broken into two graphs. One graph
contains all connected subgraphs on the upstream side of the deleted connection.
The other one contains all connected subgraphs on the downstream side of the
deleted connection. However, if the upstream adjacent subgraph of deleted
connection has other downstream connections, there will be no new graph created
for the upstream side. If a downstream adjacent subgraph of a deleted connection
has other upstream connections, there will be no new graph created for the
downstream side.

o The same logic applies for deleting a subgraph scenario as well.
The following diagram illustrates the concept that adding a new connection between two

subgraphs can create new graphs.
- — I ~ Kava ’—»{ SG4

—Kava G4 !
xav2
xavs
563 = sw2 -—]_[—‘ se1 St 2
|
L, G5 G5

s61 ! wewi

Initially, three GKVs exist: f " d d:
GKV1L: KIV1+K2V2 (561 -> SG2) After connecting SG2 and SG3, new GKVs are created:

GKV2: K3V3+K4V4 (SG3 -> SG4) GKVAS K1V1+K2V2+K3V3+K4V4 (SG1 -> SG2->SG3 -> SG4)
GKV3: K3V3+K4V5 (SG3 -> SG5) GKV5: K1V1+K2V2+K3V3+K4V5 (SG1 -> SG2->SG3 -> SG5)
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The following diagram illustrates the concept that deleting a connection between two
subgraphs may delete graphs and add new graphs.

1 — Kava SG4
K2v2 K33
s61 MV g YT 5G2 SG3 usw2
Kavs
\_. SGS

K2v2
s61 KM g T 562 —>sG3

After deleting connection between SG2 and SG3,

Initially; two,GKVs/exist: The original two GKVs are deleted:

GKV1: K1V1+K2V2+K3V3+K4V4 (SG1 -> SG2->5G3 -> SG4)
GKV2: K1V1+K2V2+K3V3+K4V5 (SG1 -> SG2->5G3 -> SG5)

Three new GKVs are created:
GKV1: K1V1+K2V2 (SG1 -> SG2)
GKV2: K3V3+K4V4 (SG3 -> SG4)
GKV3: K3V3+K4V5 (SG3 -> SG5)

4.3.4 Graph validation

Once Stop Graph Modification is clicked, QACT automatically updates graphs based
on routing policies. It then automatically validates graph data and switch data. If any
error or warning is found, it is shown in validation manager view (refer to Section 4.12).
The system designer should fix errors and warnings before doing further updates to
avoid corrupted data.

4.3.4.1 Graph data validation

For graph data, following errors and warnings can be validated and reported.

s E130: Invalid GKV. A graph has conflict KVs. Its subgraphs are assigned with zero
GKV.

o This error can be caused by a routed graph’s switches have conflict kvs. User
should update switch port KV(s) to solve this issue.

Example: in following routed graph, sw1’s output port KV and sw2'’s output port KV
are conflict. One is “Handset”. The other one is “Speaker”.

Handset Audio_MBDRC
PCM_Deep_Buffer,

Speaker
SG1 Instance_1 m swl 562 sw2 m SG3

s E131: Duplicate GKV. Some graphs have same GKV.

o While routing graphs to create GKVs, different graph have same GKV by
checking their switch port kvs. In this case, all these graphs are assigned to one
GKV.

o If some graphs have conflict GKV detected (E130), these graphs are assigned to
zero GKV. This error will also be reported since multiple graphs have same GKV
(zero).

Example: in following diagram, there are two routed graphs are detected (SG1-
>SG2->SG3 and SG4->SG5->SG3). By routing their switch port KVs, both graphs
have same GKV: PCM_Deep_Buffer + Instance_1 + Audio MBDRC + Speaker.
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Audio_MBDR(
PCM_Deep_Buffer, B Speaker
B SG2 -
SG1 Instance_1 m swil sw2 m SG3
Pl

Audio_MBDRC

PCM_Deep_Buffer,

SG4 Instance_1 m sw3 565

= W101: warning that no endpoint is found in this graph. Either source or sink endpoint
subgraph is missing in this graph.

o An endpoint subgraph means it starts from a module without input port (source
endpoint) or ends with a module without output port (sink endpoint).

o This is just a warning to remind user to make sure such-a graph is valid or not. It
can be ignored if it is valid.

m W102: a graph’s GKV is zero GKV. This is a warning. Typically, zero GKV is
considered as a invalid graph. It cannot be used on device. User should either fix it
or delete it.

o Sometimes zero GKV can be created when a graph has invalid/conflict GKV
detected (E130).

= W103: Warning that a manually created graph contains more than one subgraphs
but some subgraph pair is missing. To fix it, the user should delete this GKV, select
all subgraphs and connections between them, and then manually create the GKV
again (refer to Section 4.4).

4.3.4.2 Switch data validation

For Switch data, following errors and warnings can be validated and reported.

s E132: an input or output port has no internal connection but it has external
connection.

o This error has to be fixed. Otherwise, routed graph will not have correct
connections. For example, a switch is connected from an upstream module1 to
its input port. And connects to a downstream module2 from its output port. For
the routed graph, there should be a connection between module1 and module2.
If there is no internal connection between the input port and output port, module1
and module2 are not connected in the graph.

= E133: Switch’s input port and output port have conflict port kvs.

o While routing switches and subgraphs to create GKV(s), switch input and output
port kvs are used. If a switch input and output port kvs are conflict, the routed
graph cannot have correct GKV created. For example, if a Mixer Switch’s input
port 1 has KV: DeviceRX: Speaker, and its output port KV is DeviceRX: Handset,
there is no way for QACT to know which DeviceRX value should be used. User
has to correct port kvs.

m E134: a Switch has invalid internal connection for its concurrency.
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o This error is typically for a concurrent switch since a non-concurrent switch has
no limitation for internal connections (refer to Concurrency).

m E135: a Switch has internal or external control link missing, or intents do not match
with connected module control port.

o If a switch’s control port has an internal connection to its internal module, but no
external connection, this error is reported.

o If a switch’s control port has an external connection to other module, but has no
internal connection, this error is reported.

o If a switch’s control port has a connection, but its intent(s) is different than the
connected module’s control port intent(s), this error is reported.

s E146: an independent switch is not used in any graph.

o Such a switch is useless and redundant. User can click AutoFix to delete it or
connect it to some subgraph.

m E147: a switch has no input/output external connection.

o A switch should at least have one input connection and output connection.
Otherwise, it is not used in any routing path.

» E148: a switch’s input or output port has more than one external connections.
o A switch port only can have one external.connection.

= E149: a switch has internal module(s), but it has internal connection directly from
input port to output port.

o If a switch has internal module(s), means all its internal connections should use
the module(s). It is not allowed to have an internal connection from an input port
to an output port directly.

4.3.5 EC switch

EC switch is a special switch that should only be used in EC use cases only. As long as
a graph contains an EC switch, that graph is considered as an EC use case. Typically,
an EC use cause starts from a RX device subgraph, and connects to one TX subgraph
through an EC switch.

EC switch has following special policies than other switches:

m EC switch supports multiple input ports and multiple output ports. Internally, one
input port can connect to multiple output port. One output port can connect from
multiple input ports.

m EC switch only can be used as an independent switch outside of subgraphs. It
cannot have any internal module.

m EC switch port KVs can be added on input connection and output connection instead
of ports directly.

= When Stop Graph Modification is clicked, QACT will automatically route the first
upstream adjacent subgraph of EC switch to its downstream subgraph to create one
EC use case. This means the automatically created EC graph will only contain two
subgraphs through EC switch.
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m An EC use case’s GKV is created by combining Ethe C switch’s input KV and output

KV. All other switches in the graph will not be considered for EC GKV.

The following are examples of EC use cases created by routing EC switch. Four EC use
cases will be automatically created:

m Use case 1: Speaker+Handset Mic+FluencePro+PCM_Record contains SG1->SG2

m Use case 2: Speaker+Handset_Mic+FluencePro+Compress_Capture contains SG1-

>SG3

m Use case 3: Handset+Handset Mic+FluencePro+PCM_Record contains SG6->SG2

m Use case 4: Handset+Handset Mic+FluencePro+Compress_Capture contains SG6-

>SG3

Although SG7 and SG8 are connected to SG1 and SG6, they will not be included in any
EC use case. Although SG4 and SG5 are connected to SG2 and SG3, they will not be
included in any EC use case.

SG7

SG8

SG1 Splitter

N
]

[ Handset

P §
e
/ EC \
\_Speaker_Mic + SMECNS

/4
V 4 S \gm +PCM_Record

Speaker
|

|

Handset_Mic + Fluence_Pro

' Y
SG6 Splitter E

+Compress_Capture

SG2

SG3

SG5
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4.3.6 Multiple KVs for one switch port

One switch port can have more than one KVs added if needed. When a port has multiple
KVs, all graphs routing through this port will have multiple GKVs created.

In the following example, SW3’s output port has two KVs: Speaker and Handset. Then
two GKVs with the same subgraphs will be created:

s GKV1: PCM_Deep_Buffer+instance_1+Audio MBDRC+Speaker
s GKV2: PCM_Deep_Buffer+instance_1+Audio_ MBDRC+Handset

Audio_MBDRC
PCM_Deep_Buffer, L > SG2 Speaker
SG1 Instance_1 = swil sw2 m SG3
Handset

4.4 Manually generate a graph

QACT can automatically create graphs by routing connected subgraphs. However, in
some scenarios, the system designer may want to design graphs by manually selecting
some subgraphs. There are two typical scenarios:

= Graph only containing one single subgraph = If the system designer needs to design
a graph that only contains one subgraph, manually generating the graph is the only
way since a single subgraph is either not connected with any other subgraph (QACT
cannot route it), or it will be always included in a graph with other connected
subgraphs.

= Graph containing connected subgraphs which are partial of a graph — For example, a
graph containing sg1->sg2->sg3->sg4 is created. If the system designer needs to
create a graph only with sg2->sg3, the only way is to manually select the two
subgraphs and connections between them to create a graph.

To create a manual graph, just multi-select the subgraph(s) and connections between
them, then right click and select Configure GKV to add the GKV for the manual graph.

¥ ProgyTxType  0xD1000000
[]  SteamRX OxA1000000
] Stream_Config ~0xBCOOC000
DeviceRX 0XAZ000000
DevicsTX 0XA3000000
0xBS000000
X OXACODC000

n wsPP_Tx  OxADODCOOO
e = e

ProxyTalype
®  PROXY_TX_DEFAULT
D PROXY_TX_WFD

D PROXY_TX_VOICE_RX

@ GENERIC

O LDAC
O APTX_ADAPTIVE
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4.5 Port coloring

For selected graph(s), some switches and modules may have some connections to other
graphs. Port coloring is a feature to indicate if a switch or module port has a connection
or not. There are three colors for a port:

= White — The port has no connections.

= Black — The port has connection(s), all connections are part of the selected graph(s),
and already shown in GraphDesigner view.

s Gray — The port has connections, but the connection is not part of any currently
selected graphs.

1D: 0xB000001C W White port has no any connection

Container_0xE0000024

‘ O ~—
[} —~
MFC E;) ; oo~ - Data
Y [
»u 1ID: 0x4086 11D:

Black port has a connection in current graph

Gray port has a connection, but not in current graph

Gray port has a connection in current port. But also has
connection belong to other graph.

e ead

For a gray port, the system designer can right click it and click Show all Connections to
launch the Port Connection Info dialog. In the dialog, the other end information of
connection to/from this gray port will be shown.
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The following example shows that MFC’s output port is gray, and right clicked to show all
its connections. In the dialog, the upper section shows all connections from the selected
MFC. The other end of connection can be a module or switch from another subgraph.

The last

column, “Connection Type”, indicates the connection is SG (connection

between subgraphs) or Dangling (dangling link).

Select one connection and all use cases/GKVs containing the connection will be shown
in bottom section of the dialog. Click Add to selected use cases to add graph(s) for the
selected GKV(s) to Graph Designer view. Click Navigate to selected use case to only
show graph(s) for the selected GKV(s) to GraphDesigner view.

_Container_0xE0000024

MFC Data Logging
2 1ID: 0x40B6
Port Connections Info
(o)
Portid Modulelld Module Name | Subgraph Id Connection Type
0x2 | 0xF0000045| Switch | 0xB0000008 | SG
0x2 | 0xFO000046] Switch 0xB0000153|SG
0x2  Oxd435A Data Logging 0xB0000096 Dangling
Usecases

o /] ‘ (@]

[StreamRX: PCM_Deep_Buffer] [DeviceRX USB_Rx] [instance: Instance_1] [DevicePP_Rx: Audio_MBDRC]
[StreamRX: Comipress_Offload_Playback] [DeviceRX 'USB_Rx] [Instance: Instance_1] [DevicePP_Rx Audio_MBDRC]
[StreamRX: PCM_LL, Playback] [DeviceRX: USB Rx] [Instance: Instance_1] [DevicePP_Rx: Audio_MBDRC]
[StreamRX: PCM_LL_Playback] [DeviceRX: USB_Rx] [Instance: Instance_2] [DevicePP_Rx: Audio_MBDRC]

= [StreamRX: PCM_Offload) [DeviceRX: USB_Rx] [Jastance Instance_1] [DevicePP_Rx Audio_MBDRC]

[]  [StreamRX" SpatialAudio_Playback] [DeviceRX  USB_Rx] [Instance: Instance_1] [DevicePP_Rx: Audio_MBDRC]

e
cases use case

4.6 Use case categorization/alias

Use cases can be grouped as use case categories (for example, Fluence, Speaker,
Playback, etc.) for ease of navigation. Use cases can also be assigned use case aliases.

To access Usecase Categorization View, do either of the following:
» Click Edit -> Options, or

= Click the settings button in the use case dropdown box

e.Use'+, Ttocombine values P | B  ga ™ a“ 58| © 1/\

t] ID: ¢

Snurea

4 Recently Selected

[Handset_Mic] [Voice_Fluence_SMECNS] [Voice_Call_Tx] [WSID_DEFAULT]
4 (W] Default

[ 1_StreamRX_Incall_Music

[[] 2_DeviceRX_Speaker

[ 3_DeviceTX_Handset_Mic

[ [Speaker Micl

Then select Usecase Configuration -> Usecase Categorization view in the Options

window.
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4.6.1.1 Use case category

The Usecase Category tab displays a list of all the use cases, grouped by keys on the
left side and a list of Usecase Categories on the right side.

The user can create custom use case categories and group use cases under these
categories. A use case may be grouped under more than one category.

= Add a new Usecase Category — Select use cases from the left view and click + to
create a new category. The category name can be changed by double clicking on the
new category.

» Remove a Usecase Category — Select the category and click X.

= Add use cases to an existing Usecase Category — Select an existing Usecase
Category from the right side, then select use cases from left side, and click the —
button.

= Deleting a use case from a Usecase Category — Select the use case under the
Usecase Category, and click X.

» Search for a use case — Use the top search bar to search for a specific term (for

example, “Fluence") to reduce the use case list to only matching entries.

Audio Logging e ||
Validation Configuration () StreamRx [ Fuence it R
4 Usecase Configuration ~ a [] Speaker egory Name
QAELO R [ [Speaken
LHach oy () DaviceTX ] [Spoaker_Mic] [Instance_1] [Audio_Fluance_SMECNS] [PCM_Raci
L= ) £2) StialinTx [ [Speaker_Mic] [Viaice_Fluence_SMECNS] [Voice_Cal_Tx] [VSID_L
4 Display oy [ [Speaker_Mic] [Voice_Fluenca_Endfire] [Voice_Call_Tx] [VSID_DE|
Graph View (¥ sireamRx : DeviceRx [] [Speaker_Mic] [Viice_Fluence_Pro] [Voice_Cal_Tx] [VSID_DEFAL
" [ w] DeviceRX - DevicaPPRx [Spaaker_Mic] [Voice_Flusnce_NN_SM] [Voice_Call_Tx] [VSID_DE
. Modills Configuration U [ [Moice_Cad_Rx] [Speaker] [DavicoPP_RX_Voica_Defaul] [StreamF
Module Categorzation () DeviceRX * BtProfile [ [Speaker] [Speaker_Mic] [Instance_ 1] [Audio_Fluence_SMECNS] (|
() DevicaTX - DevicePPTx [] [Speaker] [Speaker_Mic] (instance_1] [Audio_Fiuence_Endfire] [PC

[Speaker] [Speaker_Mic] [Instance_1] [Audio_Fiuence_Pro] [PCM_
[] [Speaker] [Handset_M:c) (instance_1] [Audio_Fiuence_SMECNS] (|
nj_v‘_n DeviceTX” BIProfie [] [Speaker] [Handset_Mic) [Instance_1) [Audio_Fluence_Endfire] [PC

() DeviceTX : StredmTx

(2 Instance : St » [Speaker] [Handset_Mc) (Instance_1] [Audio_Fiuence_Pro] [PCM_
[] [Speaker] [VoiceActvabon_Mic) [Fluenca_FFECNS] [ACD] [ACD_C
(v) StreamRX : DewiceRX ; DevicaTX [] Piayback

() StreamRX : DevicaRX : DevicaPPRx
() StreamRX : DewiceRX | BiProfise
() DeviceRX - DeviceTX : DevicePPTx
(w) DeviceRX - BtProfile - BIFormat
() DeviceTX : Instance - StreamTX
[_v‘_l DeviceTX - DevicePPTx - StraamTX
(+) DeviceTX - StreamTX : VSID

() DeviceTX - StreamTX : BiProfe

[ ox Ml concol ]

Usecase List

4.6.1.2 Use case sort order

Use case sort order can be set in the second tab for Usecase Categorization. Sort order
allows to change the key (for example, StreamTX) position in the use case name for all
use cases for a particular use case category.
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The user can change the sort order by clicking a Usecase Category on the left side,
selecting a key on right, and then clicking on either the UP or DOWN arrow to move its
position in the Usecase Key Sort Order list.

Options
Search Options (Cirl + E o Usecase Sort Order
Audio Logging Usecase Categories Usecase Key Sort Order
Validation Configuration Speaker DeviceRX
4 Usecase Configuration Fluence DeviceTX
Usecase Categorization StreamRX
Usecase Naming DevicePP_Rx
4 Display DevicePP_Tx
Graph View StreamTX
4 Module Configuration Instance
Module Categorization
|
l +
|
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4.6.1.3 Use case alias

The user can set an alias for each use case instance for easy identification. This is
particularly useful when use case names are long.

Use case alias can be set in the third tab for Usecase Categorization.

» Add a Usecase Alias — Select a use case from the use case list on the right. This will
automatically assign a default Usecase ID and Usecase Name for the use case, both
of which can be edited by the user. Click Create/Modify to create the use case alias.

The Alias Name is a concatenated string made up of the Usecase ID and Usecase
Name. The Usecase IDs are unique in an ACDB file.

= Remove a Usecase Alias — Select the use case from the alias list on the left (this is
on the top of the use case list) and click Delete.

VoiceActivation_Mic
[] VoiceActivation_Mic
[] VoiceActivation_Mic
[] VoiceActivation_Mic
[[] VoiceActivation_Mic
[] VoiceActivation_Mic
[] VoiceActivation_WMic
[[] VoiceActivation_Mic
[] VoiceActivation_Mic
[] VoiceActivation_Mic
[[] VoiceActivation_Mic
[] VoiceActivation”Mic
[C]-VoiceActivation_Mic
[ VoiceActivation_Wic
[ VoiceActivation_Mic
[ VoiceActivation_Mic
[] VoiceAchvation_Mic
[] VoiceActivation_Mic

Instance_1 Fluence_FFECNS Wt
Instance_1 Fluence_FFECNS W
Instance_1 Fluence FFECNS W
Instance_1. Fluence_FFECNS W
Instance_1 Fluence_FFNS W
Instance. 1 Fluence FFNS Wi
Instance_1 Fluence_FFNS V¢

Instance_1 Fluence_FFNS Ve

Instance_1 RAW_LPI Vi
Instance_1 RAW_LPI Vi
Instance_1 RAW_LPI W
Instance_1 RAW_LPI W
Instance_1 RAW_LPI Wi
Instance_1 RAW_NLPI Wi

Instance_2 Fluence_FFECNS Wt
Instance_2 Fluence_FFECNS Wt
Instance_2 Fluence_FFNS Wt
Instance_2 Fluence_FFNS Wi

[[] VoiceActivation_Headset_Mic Instance_1 Fluence_FFECNS Wt
[] VoiceActivation_Headgei_Mic Instance_1 Fluence_FFECNS Vi

[ Vinimnfctiatinn Lnnddnt Mis Inetanes 4 Chiaman CCCOMES s

Usecase List

e e
Audio Logging Search usecase. Use '+, [ to combine values ] ;
Validation Configuration () DeviceTX : Instance : SfreamTX : BiProfile : BtFormat -
4 Usecase Configuration Lelnelseeesalalia
@ DeviceTX . DevicePPTx - StreamTX : BiProfile . BiFormal
Usecase Categorization
g @ DeviceTX : DevicePPTx - StreamTX : V8ID - SW_Sidetone NI 1
Usecase Naming
. @ DeviceTX : DevicePPTx : StreamTX : VSID : BiProfile Usecase Name | VoiceActivation
4 Display
Graph View @ DeviceTX : Instance : DevicePPTx . StreamTX . BiProfile Alias Name 1_VoiceActivation
4 Module Configuration @ _
i i Create/Modify
Module Categorization DeviceTX Instance  DevicePPTx 5

I T

Once the alias is set, the user can use the option on the Usecase dropdown to show
aliases, instead of Values or KeyValues, for the use cases which have a use case

configured.

DEli'ag"i"HO/\

4 (W] Default

4 Recently Selected
[Handset_Mic] [Woice_Fluence_SMECNS] [Voice_Call_Tx] [VSID_Dv

FAU

() ShowAlias

o]

() ShowkeyWalu :H

[] [Incall_Music]
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4.6.1.4 Use case alias in ACDB

A use case alias can be saved in a ACDB file and be used in logs instead of a key:value.

After use case aliases are set for use cases, the user needs to enable the settings in
Options -> Usecase Configuration -> Usecase Naming as shown in the following
image. The user also has the option to use full a use case alias name or just use case
IDs.

Audio Logging ) L. .
o . [ Enable showing usecase alias in device logs
Validation Configuration
Usecase Configuration - Saves aliases into ACDB file

Usecase Categorization - Increases ACDB file size

Automotive Configuration Use full usecase alias name

Display Use only usecase ID

Graph View

Module Confiauration

4.7 Associate calibration IDs (CKV)

CKVs allow module instances to have different calibration data dependency. To
configure CKVs, select a module and add or delete its CKV in the KeyConfigurator ->
CKYV Config tab.

The following diagram shows all capabilities of Key Configurator for CKV configuration.

4o Qualcomm Audio Calibration Tool (QACT)

BB - e
e e 0N AT Y

Use Case: | 5 of 422 usecases selected from category: Defaull | \/ | Delete Usecase(s) Use Case Batch Copy. Stop Graph Modification

- — n ®
Tl I U= = 7 E= =N - - B | -
[ o T e Taeicq]
[__comn i £ .2 f— e PARAM_ID_VOL_CTRL_MASTER_GAIN v

0x8001036  PARAM_ID_VOL_CTRL_MASTER_MUTE
048001037  PARAM_ID_VOL_CTRL_GAIN_RAMP_PARAMETERS
0x800103D  PARAM_ID_VOL_CTRL_MUTE_RAMP_PARAMETERS
048001038 PARAM_ID_VOL_CTRL_MULTICHANNEL_GAIN
PARAM_ID_VOL_CTRL_MULTICHANNEL MUTE

sopiadoi

(BRSNS

0xA4000000
0xD0000000

0XBE000000
0xBF000000
0xD2000000
0xD4000000
0xA2000000
08001164
extension  0xB001167
08001185
0xB001165
08001186

In the Configure PIDs for CKVs section, check or uncheck to add or remove calibration
data for a PID for all CKVs.
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4.8 Associate module tags (TKV)

Module tags and TKVs are for module instances. To configure TKVs, select a module
and add or delete its TKV in the KeyConfigurator -> TKV Config tab.

The following diagram shows all capabilities of Key Configurator for TKV configuration.

l v l Stop Graph Modification

1D: 0xBO0O(

Ggntgingr 8XEQO00020 conta
Volume Control Soft Pause a i ;

1ID: 0x40C3 1ID: 0x40C4. Dataloggiag|
3 k3 B8 D 0x0CE .

Logcode: 0x19B1 L
Tappoint: 001 C

mE=am=s [ Pp | Name  [SupportTKV]
1D: 0xB00O(
0x8001035  PARAM_ID_VOL_CTRL_MASTER_GAIN

0x8001036  PARAM_ID_VOL_CTRL_MASTER_MUTE

ooo

0x8001038  PARAM_ID_VOL_CTRL_MULTICHANNEL_GAIN

0x8001037  PARAM_ID_VOL_CTRL_GAIN_RAMP_PARAMETERS
0x8001030  PARAM_ID_VOL_CTRL_MUTE_RAMP_PARAMETERS [ ]
0x8001039  PARAM_ID_VOL_CTRL_MULTICHANNEL_MUTE

Volume Control Soft Pause
1ID: 0X47ED. 1ID: Ox47EE Data Logging |
1ID: 0x47F0 0xC0000001
togoie g1 cooonunc
ot o1

0XC000000F

0xC0000010
0xC0000006
0xC0000007

it 0xC0000002

it 0xC0000003
0xC0000008
0xC0000009

In the Configure PIDs for TKVs. section, check or uncheck to determine if a PID should
add or remove calibration data for selected TKVs.
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4.9 Configure dynamic loading (AMDB)

QACT provides an optional DSP module management function. The following figure
shows the DSP module management workflow.

By default, if the module definition XML file does not contain the “builtin” attribute, it is
considered a built-in module. Once module definitions are imported using Discovery
Wizard, the user can modify when modules are loaded in the DSP build (see Section
4.9.1), potentially saving run-time memory and decreasing data processing time. Custom
modules can also be registered and added to the DSP build (see Section 4.9.2). Upon
saving, the ACDB file is updated to store the registration information for built-in and
custom modules. It will be read by the DSP at the next bootup.

Save to
ACDB

Custom Import with

module builtin=false QACT

Edit

configuration

4.9.1 Edit built-in module configuration
Click Tools -> Module Manager.
Select a module.

Check/uncheck the Bootup Loading option accordingly.
Click Set.

b~

Module Manager

@ All Modules Module Type
Filter modules —C_) Custom Modules

Interface Type

4 ADSP Interface Version
Write Shared Memory EndPoint (0x07001000)
Data Logging (0x0700101A) File Name
PCM Decoder (0x07001005)
PCM Converter (0x07001003)
Volume Control (0x0700101B)
Select module MFC (0x07001015)
to edit PCM Encoder (0x07001004)

Entry Point Function Tag

Bootup Loading

Read Shared Memory EndPoint (0x07001001)
MS-IIR Filter (0x07001014) q
Farfield ECNS (0x0700102D) Click on Set

Edit fields and

Audio Context Detection (0x0700101C)
Placeholder Encoder (0x07001008)
Placeholder Decoder (0x07001009)

lIR Resampler {0x07001018)

IIR MBDRC (0x07001017)

note: For details on the Type and ID fields, see Section 4.9.2.

5. Click File -> Save or File -> Save as to save the ACDB files.

6. Push the file to /etc/acdbdata/ on the target. The file must be stored in this location in
LA.
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4.9.2 Register and modify custom modules

Import a custom module with “builtin=false” attribute using Discovery Wizard.
Click Tools -> Module Manager.

Select Custom Modules to filter the modules. The module added in Step 1 will be
filtered.

Select the module.
Select the fields accordingly and click Set. See Section 4.9.2.1 for more information.

Click File -> Save or File -> Save as to save the ACDB files.

N o ok

Push the file to /etc/acdbdata/ on the target. The file must be stored in this location.

Module Manager

() All Modules Module Type <--Select module v
(@ Custom Modules

Interface Type <--Select interfac v

4 ADSP Interface Version <--Select interfac v
Placeholder Encoder (7001008 7 Edit fields and
Placeholder Decoder (0x07001009) File Name Click on Set
Entry-Point Function Tag

Bootup Loading

All related custom .so files must be loaded on the target at the locations listed in the
following table.

Linux Windows

ADSP_LIBRARY_PATH | /system/vendor/lib/rfsa/adsp | c:\\Windows\System32\Qualcomm\RFSA\aDSP

(path to where all .so
files are pushed)

The following additional functions are available:
» To edit an existing module, click the module and modify the required fields

m To delete a module, delete the module from the ACDB files using Discovery Wizard
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4.9.2.1 CAPI

The CAPI interface supports generic, encoder, decoder, converter, and packetizer
module types. To add a CAPI module:

1.

o &> wnN

6.

Select the module type accordingly.
Select the interface type as CAPI

Select the interface version as CAPI_V3.
Enter the .so file name.

In the Tag field, copy the tag that precedes the Get Static Properties and Init
functions in the header (.h) file.

e Module Type ENCODER v 0x04
13 Interface Type CAPI ¢} 0x02
s 4
36 Interface Version CAPI V3 v]| O0x03
File Name test.so
capi_v2 err_t |capi_v2 soft vol init( \Enrry Point Functicn Tag test_tag
53 capi_vZ_t ¥ pi
i v2 proplist t *ini rties):
capi_v2_proplist_t *init_set_properties); Bootup Loading 0

Check/uncheck the Bootup Loading field.
o Unchecked — Module loads at the beginning of a specified use case
o Checked — Moduleloads at bootup

4.10 Manage ACDB files using ACDB patch workflow

The ACDB patch workflow supports creation and application of ACDB patch files. ACDB
patch files contain the delta between two ACDB files as a set of actions in readable
format.

This section uses the following terminology:

Updated ACDB — The ACDB file which has the latest and greatest calibration.
Base ACDB — The ACDB file which has older calibration data.
Target ACDB — The ACDB file which has customizations on top of Base ACDB.

CKYV — Calibration Key Vector. Used to define custom key/values for the calibration
data associated to a module.

TKV — Tag Key Vector. Used to define custom tags and corresponding key/values for
the calibration data associated to a module.
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4.10.1 Create ACDB Patch

To create an ACDB patch:

1. Click Browse next to “Base file” and select the Base ACDB file which has the older
calibration.

2. Click Browse next to “Updated file” and select the Updated ACDB file which has the
updated calibration.

3. Click Browse next “Output file” and provide the file path at which to save the patch
file.

Enable Patch Customizations if applicable (see Section 4.10.1.1).

Click Create Patch to create the patch file.

ACDB Patch Wizard - m] X

Select option
(@ Create Patch () Apply Patch

Select input files

Provide base Base file I cAACDBIbase_ACDBWorkspaceFileXml.qwsp T
ACDB file

Select output files

Provide patch file Output file

location to save C\ACDB\output.acdbpatch Browse..

[] Patch Customization

|
Pf°"idfe| updated __ tipdated file C\ACDBlupdated_ACDB\workspaceFileXml.qwsp
ACDB file

CratePacn

Collapse File Selection View @

Create patch file

Once Create Patch is clicked, the ACDB patch workflow will the compare base ACDB
and updated ACDB to create a patch file. The patch file contains a delta of use cases,
calibration data, properties, definitions, etc. between both the files as a set of actions
which are in readable XML format. The patch file can be applied onto similar base files
as explained in later sections. A summary of the create patch process is provided on the
summary page.
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4.10.1.1 Patch customizations

This feature enables understanding of customizations made by OEMs to QT use cases
such as module replacement, module removal, etc. during patch file creation which
helps later during the application stage. This workflow takes a target ACDB as input. The
target ACDB should be similar to the base ACDB file with additional customizations.

Patch Customization @

Patch customizations allow to specify customization (like module replacements) made in target file.
This enables patch workflow to adjust patch actions as per customizations.

Prowde. target [ Target file: C\ACDB\target_ACDB\workspaceFileXml.qwsp
ACDB file
Select option ) Select existing customizations file (e) Create a new customizations file
Prowde‘ L Customization C:\ACDB\cust.xml
customization file

Auto detect customizations between base file and target file.
Always review the customization list before proceeding with patch application.

To use the patch customizations feature:
1. Click the Patch customizations checkbox to enable the patch customizations UX.
2. Click on Browse next to “Target file” and select the target ACDB file.

3. Click Select existing customization file if a customization file is already created
using this workflow. Otherwise click Create a new customization file.

4. Click Browse next to “Customization” and provide the path to open from/save to
based on step 3.

When Create new customization file is selected, the ACDB patch workflow will
automatically detect customizations by comparing the base and target file. A summary of
auto detection is provided for users to review and confirm. User review is required since
there will be some scenarios where auto detection may be wrong.

For example, consider this following scenario for target and base subgraphs.
Target subgraph:

1D: 0xB000O112 9

' ' O e SRE DO N 00000 000000000000 000
- Splitter (m] 125 Sink
5-‘0_7_\ Data Logging Gain

ﬂ : logeode: 01586 W——>@ [ vlas B
‘ Tappoint: 0xD04 -
|
|

j

(18.0 to -72.5)
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Base subgraph:

ID: 0xB0000112 W

Container OXEQ00O3 5 60000000 000000
O

G TN ' Splitter : E Codec DMA Sink
c'x?j‘ —— - . . Data Logging :
Logcode: Ox1586
Tappoint: OxD04
g 0000006
ETJ

During comparison, the Gain module is mapped to Codec DMA Sink because of the
module sequence, which is wrong. In the patch customizations, users will see the
mapping as follows:

(A) Codec DMA Sink -> Gain

Auto create module instance map Overnide module instance map|View usecases

] Codec DMA Sink_0x00004711 <2 Gain_O0x00004C34 None WView
MNone
Codec DMA Sink_0x00004711 -= 125 Sink_0x00004023

Review remove module

I'f:.r-\'l Mimt= | mmmim e

Users need to select the correct mapping to 12S Sink to correctly map this module
instance.

Currently, module replacement and module removal are supported as part of
customizations. This customization information is later used during the application stage
to modify actions accordingly.

For example, If a control link needs to be added to the Codec DMA Sink module, but the
target ACDB has I12S Sink in its place, using customization information, the control link is
added to I12S Sink module directly.

4.10.1.2 Comparison concept

ACDB files can have the same use cases but subgraph/container/module IDs used can
greatly vary between two files. Instance IDs cannot be used for comparison since they
also can greatly vary. The comparison logic uses the subgraph sequencing information
for common use cases to get a map of subgraphs. Once subgraphs are mapped,
similarly modules are mapped based on the module sequence. Hence, the ACDB Patch
and Diff/Merge features only work on use cases which are end-to-end connected.
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Since the subgraphs used between the files can vary, there are possibilities to get ONE-
TO-ONE, ONE-TO-MANY, MANY-TO-ONE and MANY-TO-MANY cases. These cases

are explained in the following the images.

UseCasel UseCasel
[Sei—{ se2 — se3 [s610—{ se2 — se3
UseCase2 UseCase2
UseCase3 UseCase3
[s61 | — sce 5G7 18610 —J sce 5G7

ONE-TO-ONE

 Updated File ~ BaseFile
_UseCasel UseCasel

[se1 —{ se2 —] sa3 [5610}—] sc2 — sa3
UseCase2 < UseCase2
-_' SG4 SG5 SG20 » SG4 SG5

UseCase3

UseCase3
$G6 SG7 Bl — s 5G7

'

ONE-TO-MANY
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~ Updated File -  BaseFile
UseCasel UseCasel
[Se10}—{ se2 |— se3 [se1 —{ se2 — se3
UseCase2 UseCase2
5G20 —| sGa 5G5 561 sca SG5
UseCase3 UseCase3
B o IS s | so7
MANY-TO-ONE
~ Updated file  BaseFile
UseCasel UseCasel
[set —{ se2 |— se3 [S610— se2 — se3
UseCase2. UseCase2
561 — sca 5G5 Bl sc- 5G5
UseCase3
567 Bl s — 5o
UseCase4 ~ UseCase4
B scs 5G9 [5610]— scs 5G9
MANY-TO-MANY

Map type

Actions during comparison

ONE-TO-ONE

Only one base file subgraph is mapped for the updated file subgraph.

ONE-TO_MANY Multiple base file subgraphs are mapped for one updated file subgraph. Map the

base file subgraph which has the highest number of matches in updated file.

MANY-TO-ONE One base file subgraph is mapped to multiple updated subgraph. Map the base

subgraph which has the highest number of matches in updated.

MANY-TO-MANY | Multiple base subgraphs are mapped for one updated subgraph and vice versa. Map

the base subgraph which has the highest number of matches in updated.

Once a map is created, the information will be used while creating a patch, showing
differences in difffmerge, etc.
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4.10.1.3 ACDB patch file format

At a high level, patch files group actions as follows. Details of each group is provided in
the following table. Complete details of supported actions are provided in Section
4.10.1.4.

Pat chFi | e

—» UsecaseActi onLi st

—» SubgraphActi onLi st

» Swi t chActi onLi st

» Cont ai ner Act i onLi st

» Mbdul eActi onLi st

» ANVDBActi onLi st

» DriverMdul eDat aAct i onLi st ‘

»  QNBPAct i onLi st

%{ BaseFi | eRef er ences

|
|
|
[ ] XML element }
|
[ ] XML element attribute list |

Group Comments

UsecaseActionList Actions associated to use cases such as add,
remove, etc.

SubgraphActionList Actions associated to subgraphs such as add,
remove, etc.

SwitchActionList Actions associated to switches such as add,
remove, etc.

ContainerActionList Actions associated to containers such as add,
remove, etc.
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Group

Comments

ModuleActionList

Actions associated to modules such as add
module, data links, control links, etc.

Further grouped per module instances with
connections under source module instance.

AMDBActionList

Actions associated to custom modules such as
add, remove, etc.

DriverModuleDataActionList

Actions associated to driver modules such as add,
remove, etc.

QWSPACctionList

Actions associated to definitions like graph key,
module definitions, etc.

BaseFileReferences

Information associated with base files. Used to
convert labels to IDs during apply patch.

4.10.1.4 Supported actions in ACDB patch file

ACDB patch supports the following actions and associated sub actions.

Use case actions

Action

Sub action

Comments

add_usecase

add_sg, add_sw

Adds a new use case.

update_usecase

add_sg, add_sw, remove_sg,

remove_sw

Updates an existing use case.

remove_usecase

Removes an existing use case.

Subgraph actions

Action Sub action Comments
add_sg add_property Adds a new subgraph.
update_sg add_property Updates properties of an existing subgraph.
update_property
remove_property
remove_sg Removes an existing subgraph from ACDB file.

Switch actions

Action Sub action Comments
add_sw Adds a new switch.
remove_sw Removes an existing switch from ACDB file.
Container actions
Action Sub action Comments
add_cntr add_property Adds a new container.
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Action Sub action

Comments

update_cntr add_property
update_property

remove_property

Updates properties of an existing container.

remove_cntr

Removes an existing container

Module actions

Action Sub action

Comments

add_mod add_cal_data
add_tag_data

add_module_tag

Adds a new module instance.

update_mod add_cal_data
update_cal_data
remove_cal_data
add_tag_data
update_tag_data
remove_tag_data
add_module_tag

remove_module_tag

Updates calibration of existing module instance.

remove_mod

Removes an existing module instance

add_dataconn add_metadataconn

Adds a new data link

update_dataconn add_metadataconn

remove_metadataconn

Updates path of an existing data link

remove_dataconn remove_metadataconn

Removes an existing data link.

add_ctrlconn add_metactriconn

set_prop_data

Adds a new control link

update_ctriconn add_metactriconn
remove_metactriconn

set _prop data

Updates path of an existing control link

remove_ctriconn remove_metactriconn

Removes an existing control link.

Custom module actions (AMDB)

Action Sub action

Comments

add_custom_module

Adds custom module information

update_custom_module

Updates custom module information

remove_custom_module

Removes custom module information

Driver module actions

Action Sub action

Comments

add_driver_module add_cal_data

Adds a new driver module

update_driver_module add_cal_data
update_cal_data

remove_cal_data

Updates calibration of existing driver
module

remove_driver_module

Removes existing driver module
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Workspace actions

Action

Sub action

Comments

add_usecase_category

add_usecase

Adds a new use case category

update_usecase_category

add_usecase
remove_usecase

Updates existing use case category

remove_usecase_category

Removes existing use case category

add_usecase_alias

Adds a new use case alias

update_usecase_alias

Updates existing use case alias

remove_usecase_alias

Removes existing use case alias

add_mod_def addParam Adds a new module definition
update_mod_def addParam Updates existing module definition
updateParam
removeParam
remove_mod_def Removes existing module definition
add_graph_key addKey Adds a new graph key
update_graph_key addKey Updates existing graph key
removeKey
updateKey
remove_graph_key Removes existing graph key
add_cal_key addKey Adds new cal key
update_cal_key addKey Updates existing cal key
removeKey
updateKey
remove_cal_key Removes existing cal key
add_tag add_tag_key Adds new tag
update_tag add_tag_key Updates existing tag
remove_tag_key
update_tag_key
remove_tag Removes existing tag

add_gecko_prop

Adds new subgraph/container property

update_gecko_prop

Updates existing subgraph/container
property

remove_gecko_prop

Removes existing subgraph/container
property

add_gsl_prop

Adds new GSL property

update_gsl_prop

Updates existing GSL property

remove_gsl_prop

Removes existing GSL property

4.10.2 Apply ACDB Patch

A patch file can be applied onto an ACDB file with the set of associated actions. A patch
file can be applied to multiple ACDB files by adding multiple base files in the UX.

To apply a patch file:

1. Select the Apply Patch option button.
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2. Select Overwrite cal data actions if applicable. This option is not selected by
default in order to not overwrite cal data (since the files can have calibration
completed already).

3. Click + and select the patch file(s). Multiple patch files can be applied at once.
However, the sequence of patch files is important, so ensure the sequence is
selected correctly using the arrow buttons.

4. Click Select customizations if applicable and provide the customization XML file
path.

5. Select the base file onto which the patch should be applied. The output file
represents the file to be saved after patch application.

6. Click Apply Patch to apply the patch file(s).

ACDB Patch Wizard _ O %

Select option

() Create Patch @ Apply Patch

Options
+/| Overwrite cal data actions

Select Patch Files

Patch Files
Provide patch C\ACDB\output.acdbpatch ‘ +
file ey FrrorerT e i ﬁj]
N
[] Select customization
ymizations
Select Input and Output Files — ~
Base File Output File ( => Base File + Patch Data) +
Z_"‘“’"de base ' C.ACDBibase ACDB\workspaceFileXml.qwsp || C:\ACDB\outputiworkspaceFileXml.qwsp ‘ | — ?rlzwde output
e

A summary of patch file application is provided. In case any error occurs during the
process, the process is aborted and error message with details is provided.

Any warnings/invalid actions during application of patch are provided at the end of the
process. Users should go through the warnings/invalid actions and confirm them before
using the generated output file. Details of errors/warnings can be exported by clicking
Export Errors Details.
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4.10.3 Recommended workflow for using ACDB Patch

As mentioned in the previous sections, the ACDB patch workflow works well for similar
ACDB files. Use cases should be connected end-to-end and have the same switch
placements for creation/application of patch files to work as expected.

QTI recommends ensuring the same switch placements are present in use cases before
creating/applying an ACDB patch. In case of different switch placements between ACDB
files, users should review the generated output file before using it.

The following is the recommended workflow for ACDB patches.
1. Create patch by providing base and updated files.
o In case of customization, create customization xml by providing the target file.

2. Apply the patch file using customization (if applicable) onto the base file, generating
the output file.

3. Analyze the warnings/invalid actions provided in the summary page at the end of
apply patch workflow.

o For warnings, manually fix the output file for those use cases either by graph
designer or difffmerge (whichever is appropriate)

4.10.4 Limitations of using ACDB patches

4.10.4.1 Scenario 1: Different switch placements in base and target files

Scenario: New use case is added using a shared subgraph.

Subgraph description

Base file and updated file have a subgraph as follows:

Volume
1D: 0xBODOOTOF (| -] v

Container_0xE000016E ) S S S o 5oy ontaines XEO0UDIG)
Volume Control PCM Converter Read Shared Memory
0int

8 !
MFC Data Logging ‘ Data Logging EndP

—r BB logode: 0x1535 W—E . —a B—B  logode: 0x1536  W—E
‘ Tappoint: 04001 ‘ Tappoint: 0x1002
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Target file has a subgraph as follows:

% T 5 Container 0xEQ00016D
S a Volume Control PCM Converter ‘ Read Shared Memory

‘ Data Logging EndPoint

- B—>8  logoode isis  EB—bE -—a " ’ Logeode: ov1536  —>l
Tappoint 0xé001 Toppaine Rxi002
By ‘

There is a switch in target file which is not present in base/updated files.

Patch action

<add dataconn srciidLabel="UPDATED Splitter 0x000042A1"
srcportId="0x00000001" destiidLabel="BASE MFC 0x000046F9"
destportId="0x00000002">
<SubActions>
<add metadataconn type="MODULE TO SWITCH"
srcLabel="UPDATED Splitter 0x000042A1" srcportId="0x00000001"
destLabel="UPDATEDSW OxF0000064" internalSwConn="True"
destKv="[Instance:Instance 1,StreamTX:PCM Record]" />
<add metadataconn type="SWITCH TO MODULE"
srcLabel="UPDATEDSW 0xF0000064" destLabel="BASE MFC 0x000046F9"
destportId="0x00000002" srcKv="[Instance:Instance 1,StreamTX:PCM Record]"
/>
</SubActions>
</add_dataconn>
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Output file after patch action:

Volume

2 ‘Leve\,ﬂ - ?
Container_0xE000016E
= O
-»*"‘6’73/'0 T o\o\ MFC
R U\b »a —n
J By
N | —
Oy
"Hx‘,\‘
i
:
c]
g .
g

Since patch action is not aware ‘of the switches, the connection is added directly to the
MFC module.

Recommended workaround:

After applying the patch, correct the connection in output file manually using graph
designer and correct the routing.

4.10.4.2 Scenario 2: Different switch placements in base and target files
Scenario: New use case is added using a shared subgraph, but addition of subgraph
connection failed.
Subgraph description

Base file and update filed have a subgraph as follows.

SP_VI_Map

ID: 0xBOOOOODS [~ .. | W
|Right8peaker - =

0-0-0-0-0-0-0-0-0-0-0-0-00 000000 e U 2
Codec DMA Source a ‘

Data Logging

Splitter 1]
Speaker Protection v5 -
vi T

‘ @
L Logeode: 0x1586  E—wll
‘ ‘ Tappoint: OxEOT ‘ ‘
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Target file has a subgraph as follows.

1D: 0xBODDOODS W

00000000000 OB RN o
TOM Source

a 5 ©
Data Logging I o 9
Logeode: 01556 &

‘ Tappoint OxE0T

FOO000010

oooooomm

There is a switch in target file which is not present in base/updated files. Update file uses splitter
module for the new subgraph connection for the new use case.

Patch action:

<add dataconn srciidLabel="Base Splitter 0x000042A1" srcportId="0x00000003"
destiidLabel="BASE DataLogging 0x000046F9" destportId="0x00000002">
<SubActions>
</SubActions>
</add_dataconn>

Output file after patch action:

1D: 0xB00000DS /\'\v\‘, v (\'V

ID: 0xBOOOOIES ¢

Container 0%E0000200 —0-0-0-0-0-0-S2BALLIEMRE, 5 o000
s 1 TDM Sink
| Datalogging
O Logeode Gx0000
‘ Tappoint 0:4C34

G 12;
090000000000 BANERERR o L
TDM Source a 5% °|
Data Logging 5 )
B8 logcode Gx1536 a
‘ Tapsaint 0eEGT

Fo000a1n)

f——nnaoooes—

The connection is not added as there is no splitter module corresponding to the base file
in the target file. Instead, a switch is present, so the source of connection is missing.
This is thrown as a validation error in path as an invalid action. Also, a graph routing
error (E141)) will be shown as part of validation

Recommended workaround

After applying the patch, correct the connection in the output file manually using graph
designer and correct the routing.
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4.10.4.3 Scenario 3: Different switch placements in base and target files

Scenario: New use case is added using a shared subgraph, but addition of KVs to switch
ports failed.

Subgraph description

Base file and updated file have a subgraph as shown below. The Speaker_Mic
+Instance_1+PCM_Record use case below is present in both the base and updated
files, but the output port KVs in both files are different.

= Base File output port KV : Speaker_Mic
» Updated File output port KV: Speaker_Mic, Headphone Mic

ID: 0xB0000033 W M - 1D: 0xBOD000D2 W
0-0-0-0-0-0-0-0-0—@-o-—C-BHNes OXF0Q0003F 8
Codec DMA Source - ’O O
Data Logging f0 Gain
Logcade: Ox1586 AP0 e
Tappoini: OxETT g & a3 M
& (180 to -72.5)
o
000000 :
T l
Target file has a subgraph as follows.
1D: 0xBO0000D2
1D: 0xB0000033 W A e R
Container 0xE0000226 - E]
—0-0-0-0-0-0-GWERRIEN0NE, 5 o o0co Sl L Container 0xE0000200 .
Codec DMA Source a Splitter MFC .
Data Logging L 'b 155

B logcode: Ox1586 { (180t
Tappoint: OxE11

There is no switch in target file corresponding to OxFO00000C in the base and updated
files.
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Patch action

Add the new use case Headphone_Mic+Instance_1+PCM_Record and add the
subgraph connection that will update the target port KV.

<add dataconn srciidLabel="Base Splitter 0x000042A1" srcportId="0x00000001"
destiidLabel="BASE Gain 0x000046F9" destportId="0x00000002">
<SubActions>
<add metadataconn type="MODULE TO SWITCH"
srcLabel="UPDATED Splitter 0x000042A1" srcportId="0x00000001"
destLabel="UPDATEDSW OxFO000000C" internalSwConn="True"
destKv="[DeviceRX:Headphone Mic]" />
<add metadataconn type="SWITCH TO MODULE"
srcLabel="UPDATEDSW 0xF000000C" destLabel="BASE Gain 0x000046F9"
destportId="0x00000002"
srcKv="[ DeviceRX:Headphone Mic]" />
</SubActions>
</add dataconn>

Output file after patch action:

1D: 0xB0000OD2
A 7
s a vy TrF sszzes
Container_0xE0000226 )
o-o-0-0-0-0 GBBLIEPBH . o 6000 Container 0+E000003F N 6
Codec DMA Source Splitter MFC -
Data Logging L | 1 155

B Logcode: Ox1586 { {180t
Tappoint: O«E11 ‘

In this case, the use case will be added, but no KVs will be updated as there is no
corresponding switch in the target file. A validation error is thrown mentioning that the
action is invalid (connection addition failed as source is missing). Also, a graph routing
error (E141)) will be shown as part of validation.

Recommended workaround

After applying the patch, routing has to be corrected by adding a switch/editing the
graph.
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4.11 Manage ACDB files using Diff/Merge

The Diff/Merge Wizard supports the capability to add, delete, and update the supported
use cases and definitions in ACDB files.

4.11.1 Terminology

This section lists the terminology in diff/merge that will be used in subsequent sections.

= Reference ACDB - The ACDB file which has the latest and greatest calibration. This
file is never modified in diff/merge.

n Target ACDB — The ACDB file which needs to be modified during difffmerge to
receive the changes.

» CKV - Calibration Key Vector. Used to define custom key/values for the calibration
data associated to a module.

s TKV - Tag Key Vector. Used to define custom tags and corresponding key/values
for the calibration data associated to a module.

4.11.2 Supported options in diff/merge

The wizard takes a reference workspace file and a target file as input and provides a
summary of various types of comparison that can be done on the provided files. This
section summarizes when to use each option provided.

Diff Merge Wizard

Select merge type

Select the data type to merge

(®) Calibration Data Only

(1 Graph, Properties and Calibration Data
i1 Keys Definition

(1 SPF/Driver Property Definitions

i1 SPF/DCriver Module Definitions

1 Module Manager

i1 Driver Module Data

(1 Aliases and Metadata

i1 Create .acdbdelta file(s)
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- Calibration Data Only — Supports comparison and merging of all the calibration
data (CKV, TKV, Tagged modules)

- Graph, Properties and Calibration data — Supports comparison and merging of all
the use cases and its associated data (subgraphs, connections, properties,
calibration data etc). Please note: in case the use cases need any additional
definitions to be added during merging, difffmerge will automatically add the required
definitions onto the target ACDB file.

- Key Definitions — Supports comparison and merging of graph keys, cal keys and
tag key definitions.

- SPF/Driver Property Definitions — Supports comparison and merging of all the SPF
property and driver property definitions.

- SPF/Driver Module Definitions — Supports comparison and merging of all the SPF
module and driver module definitions.

- Module Manager - Supports comparison and merging of module bootup loading
configuration and custom module configuration data.

- Driver module data — Supports comparison and merging of driver module data.

- Aliases and Meta data - Supports comparison‘and merging of use case/module
aliases meta data associated.

- Create .acdbdelta files — Supports creation of .acdbdelta files which contains
differences of calibration data between the reference and target ACDB files.
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4.11.3 Manage supported use cases in ACDB files

The wizard takes a reference workspace file and compares it with the target file to
provide a summary of the use cases that can be added/deleted/updated in the ACDB
files.

4.11.3.1 Add a new use case to ACDB
1. In the QACT main window, click DifffMerge ACDB files.

Diff Merge Wizard —

Diff/Merge Wizard
[ J |

Welcome to Diff Merge Wizard. Please select the input files for merging and click OK

CAACDB_mergehtarget\workspaceFileXml.qwsp

CAACDE_merge\reference\workspaceFileXml.gwsp

|
!

Coc I oo

Click ... and select the target ACDB file.

Click ... and select the reference ACDB file.
Click OK.

Select Graph, Properties and Calibration Data.
Click Next.

o gk~ wN
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7. Inthe “Use cases unique to reference” section, select the use cases to add.

Diff Merge Wizard

<DeviceTH: FM_TX>

IW <StreamPX: PCM_Rx_Loopback DeviceRX: Headphones»
8. Click Next.
9. Click Yes to confirm to proceed.

10. Click Finish to save the target ACDB file.

note: During merge operation, if any of the definitions (graph key, cal key, tag key, SPF
property definition, module definition etc) associated to the new use case are not
present in the target workspace file, difffmerge will automatically add the required
definitions during the merge operation.

The selected use cases are added to the target workspace file and a summary of the
updates is shown in the wizard.

The View button beside the checkbox denotes that the use case either uses all
subgraphs which are newly added or shared subgraphs with no differences between
reference and target or both.

The Edit button beside the checkbox denotes that one or more shared subgraphs have
differences between the reference and target. Users can unselect the changes in shared
subgraph to merge only the required changes onto the target file.

80-VM407-21 Rev. AD Confidential — Qualcomm Technologies, Inc. and/or its affiliated companies — May Contain Trade Secrets 101
MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION



QACT v8.1 User Guide System designer

4.11.3.2 Delete a use case from ACDB

In the QACT main window, click Diff/Merge ACDB files.

Click ... and select the target ACDB file.

Click ... and select the reference ACDB file.

Click Next.

Select Graph, Properties and Calibration Data.

Click Next.

In the “GKVs unique to target” section, select the use cases to delete.
Click Next.

@ Use Cases unique to target

U
<DeviceTX: Speaker_Mic,5treamTX: PCM_Reeard®

© NSO kb=

<DeviceTX: Headphone_Mic StreamTX: PCM_Ragord »

The selected use cases are deleted from the file and a summary of the updates are
shown.

4.11.3.3 Modify a use case in ACDB

Modification includes the following changes:

= Add/delete a subgraph

» Add/delete an independent switch

= Add/delete a container inside subgraph

» Add/delete a module inside subgraph

= Add/delete a switch inside subgraph

= Add/delete data/control link

= Add/delete dangling data/control links

m Replace a module and associated connections

= Add/delete/modify subgraph/container properties

= Merge module data, calibration/tag data
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To modify a use case:

In the QACT main window, click Diff/Merge ACDB files.
Click ... and select the target ACDB file.

Click ... and select the reference ACDB file.

Click Next.

Select Graph, Properties and Calibration Data.

Click Next.

In the “Modified Use cases” section, click Edit to show the differences in the use
case. Differences between the target and reference are shown in the UL.

N o Ok wbh =

Select the required changes (more details below).
Click Next.

@ GKVs modified

I T
L] <DeviceTX: BT T« StreamlX:HFP_R#_Captufe>

The use cases are modified accordingly, and a summary of the updates is shown.

Add/delete a subgraph

During Edit, subgraph(s) which can be added from reference to target are marked in
Blue. Select the checkbox on subgraph to add the subgraph to the target ACDB file.
Once subgraph is selected, all the containers/modules are automatically selected. In
addition to subgraph addition, the module/subgraph connections associated to the
subgraph (marked in blue) will be added as well.

Note that during merge operation, if any of the definitions (cal key, tag key, SPF property
definition, module definition etc.) associated to the new subgraph are not present in the
target workspace file, difffmerge will automatically add the required definitions during the
merge operation.

; 1 Select checkbox
SGKV:[] Refld-(0xB0000011): Targetld -(0x)) —-— to add subgraph

Container_0xE0000010

—eey '
v !
MSIIR MFC !

T L o

l
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During Edit, subgraph(s) which can be removed in target file are marked in Gray. Select
the checkbox on subgraph to remove the subgraph to the target ACDB file. Once
subgraph is selected, all the containers/modules are automatically selected. In addition
to subgraph deletion, the module/subgraph connections associated to the subgraph
(marked in gray) will be deleted as well.

SGKV:[] Refld-{0x): Targetid -{0xB000001% _-_ Select checkbox
to remove subgraph
Container_0xE000000F

DATA_LOGGING

Add/delete a switch

During Edit, switch(es) that can be added from reference to target are marked in Blue.
Select the checkbox on switch(es) to add the switch from the target ACDB file. In
addition, the connections associated to the new switch (marked in blue) will be added
and connections which are removed (marked in gray) will be removed.

= ——————

0xFO000071 ->

o Select to add switch

Not that adding/deleting a switch for an existing subgraph could lead to other side effects
associated to graph modifications. Merge such use cases with caution.
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Add/delete a module

During Edit, module(s) which can be added from reference to target are marked in Blue.

Select the checkbox on module(s) to add the module to the target ACDB file. In addition,
the module/subgraph connections associated to the new module(s) (marked in blue) will

be added and connections which are removed (marked in gray) will be removed as well.

Also, the calibration/tag data associated with the module is merged from reference to the
target ACDB file.

Note that during merge operation, if any of the definitions (cal key, tag key, module
definition etc.) associated to the new module are not present in the target workspace file,
difffmerge will automatically add the required definitions during the merge operation.

. —_— * Select checkbox

FIR_FILTER to add module

During Edit, module(s) which can be removed in target are marked in Gray. Select the
checkbox on module(s) to remove the module from the target ACDB file. In addition, the
module/subgraph connections associated to the removed module(s) (marked in gray)
will be removed and connections which were added (marked in blue) will be added as
well. Also, the calibration/tag data associated with the module is removed from the target
ACDB file.

Select checkbox
to remove module

Note that, in case the modified subgraph is a shared subgraph across multiple use
cases, selecting the modifications for merge will automatically select all the other use
cases the subgraph is part of.
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Add/delete dangling data/control links

Select the dangling link to display associated connections to add/delete. The
connections which can be added are displayed in Blue and connections which can be
removed are displayed in Gray. Black denotes common links between both the files.

Module: MODULE_ID_SAMPLE SLIP_EC - 0x00000004

Module: MODULE_ID_sAMPLE_sLiP_eC [l 0x00000004
Module: MODULE ID_sAmPLE stiP_eC [l 000000004
Module: MODULE 1D_SAMPLE SuiP_C [l 0x00000004
Module: MORULEIBAsAMPLE _sLIP_EC [l 0x00000004

L O O &

Replace a module and associated connections

Considering the cases where users made customizations to their files, there will arise
cases where a module is replaced between reference and target file. In such cases,
difffmerge provides capability to:

= Replace the target module with the reference module

o Also support moving the existing connections to the target module to the
reference module

= Keep target module and move the connections from reference module

The replaced modules are denoted by the replace icon as follows:

: =) X
Codec DMA Sink | ™

=

eseecc00ne
0

12S Sink

o
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Users can then right click on the corresponding module to get options to replace.

= Right click on the reference module: Users can replace the target module with the
reference module. Along with that, the connections associated to the target module
can be added onto the reference module during merge.

R 0
Codes DMA Sink

.
¥ -

[
Dangling f§ Dangling
Ctrl link Ctrl link

= Right click on the target module: Users can keep the target module and merge the
connections associated to the reference module onto the target module. The
selection is persisted and saved in the target workspace file. From next time forward,
difffmerge will show the comparison with the selected option by default.

| || |
Dangling § Dangling § Dangling
Ctrl link Ctrl link Ctrl link

In case users changed their mind, they can click Reset to get back the original
comparison view.
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There can be some cases where the mapping is made to an adjacent module. In such
cases, user can map modules using Configure Options and map those modules so that

more weightage is given to the mapping.

Configure Options

Map Modules

Reference

Processor Id | ADSP

AVC Rx Module
AVC TX Module
BASS BOOST
CELT Encoder
CFCM

Channel Mixer
CNG Module
Codec DMA Source
CoP V0 Packetizer
CoP V1 Depacketizer
CoP V1 Packetizer
CTM RX Module

MappedModules

Codec DMA S;k—:-IZS Sink

Add/delete a dangling data/control link

Dangling data/control links can be added/removed by selecting the checkbox on the

control as shown below.

Spe'iiker Protection

Splitter

Please select a reference and target module to map them

Target

Configure options

Fluence Single Mic SB
FR Decoder

FR Encoder
Gain

Gapless

Gate

HR Decoder

HR Encoder

HW PCM Sink
HW PCM Source
128 Source

IR MBDRC

Container_0xE0000002

Dangling
Cirl fink

DOangling
connection

oo

For a dangling data/control link to be added, the other end module/subgraph should also
be marked for addition. In case the other end module/subgraph is not marked for
addition, QACT shows a popup asking user for confirmation.
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Dangling Connection(s)

SGKYV: [DeviceTX: Speaker Mic DevicePP_Tx: Voice_Fluence NN_SM ] - [Refld: 0xB0000100, Targetld: Ox] (0xB0O000100

Sample Slip MFC Smart Sync Priority Sync
EC_0x0700105A_0x46
TE

Above subgraph has to be added for the connection to be added

-

[J select the subgraph for addition?
Usecase(s) :

[ ] <DeviceTX: SpeakerMic,DevicePP_Tx: Voice_Fluence NN_SM,StreamTX: Voice Call_Tx,VSID: VSID_DEFAULT>

1 of 1 connection(s) [] select all connection(s)

Add/delete/modify subgraph/container properties
Users can double click on a subgraph/container to view the differences in the properties.

Select the checkboxes so that the properties are added/deleted. Double click on a
property to view the differences.

SPF Properties | GSL Properties

[]SG_PROP_NEW
[]SG_PROP_REMOVE

Note that during merge operation, if any of the definitions (SPF, driver properties)
associated to the property are not present in the target workspace file, difffmerge will
automatically add the required definitions during the merge operation.

Merge module data, calibration/tag data

During Edit, module(s) which are marked in Red indicate a difference in calibration/tag
data change between both the files. Double click on the module to show the changes
associated to the module.
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The UX contains three tabs:
s SPF CKVs
s SPF TKVs

= Tagged modules

Module Comparison -

SPF CKVs | SPF TKVs | Tagged Modules

4 [w] IR_MBDRC Target Reference
4 (W] < Zero -->
PARAM_ID_MODULE_ENABLE = PARAM_ID_MODULE ENABLE = PARAM_ID_MODULE_ENABLE
[] PARAM_ID_IIR_MBDRC_CONFIG_PARAMS
[] PARAM_ID_IIR_MEDRC_FILTER_XOVER_FREQS enable

ox0 enable 0x1

Changes in red indicate different data between reference and target. Blue indicates new
data in reference which will be inserted to target file once selected and grey indicates
data present in target which will be removed once selected. Once user selects the
required changes, calibration data associated will be merged onto the target file.

Not that during merge operation, if any of the definitions (cal key, tag key) associated to
the new calibration data are not present in the target workspace file, difffmerge will
automatically add the required definitions during the merge operation.

Selecting the checkbox on module(s) in the main UX will merge all changes associated
to the module (CKV, TKV and tagged module).

4.11.4 Merge files using review feature

Diff/merge supports the ability to mark items (use cases, subgraphs, containers, and
modules) as reviewed so that users who merge files with several changes or across
sessions can make a note of the items which are reviewed.

The following review icons are present for the items to indicate if an item is reviewed or
not.

Review is not done

Review is done

B

Note: Once an item is marked as reviewed and the user clicks Finish at the end of
merge process, the review selections are stored in the target workspace file and
restored in the next session.

At start of merging process, the user needs to do the following steps:
1. Open Diff/Merge and select reference and target QWSP files.
2. For each changed use case:

o Click Edit and inspect changes.
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o For each change, if change needs to be merged, merge the change. Else, click
the Review done icon.

o For each use case, click the Review done icon.
3. Click Next and Finish to merge/save current session updates.

4. From the next difffmerge onwards, saved reviews will be shown once diff/merge is
opened again.

If the user marks reviewed at the use case level, all subgraphs/containers/modules will
be marked as reviewed and are no longer editable. If the user needs to reset for a use
case, they can click the Review done icon again.

If the user needs to reset all reviews click Reset All Reviews.

The following table explains what happens when an item is marked as review done.

Item is marked review done What happens?

Use case All subgraphs, containers, modules, subgraph
data/control links are disabled for further selection.

Subgraph All containers, modules, module and dangling
data/control links, subgraph properties are disabled
for further selection.

Container Container and container properties are disabled for
further selection

Module Module, cal data, tag data, and tagged modules
associated to a module is disabled for further
selection.

Once a shared subgraph is marked as “Review done”, it is also marked done in other
use cases. Once all subgraphs are marked as “Review done”, the use case is also
marked as “Review done”.

4.12 Validation Manager

The Validation Manager framework is used to identify issues in ACDB files. QACT
supports a list of validations which is run during graph operations and ACDB file
save/save as.

The following are the types of validations:
= Active validations — QACT runs these validations during graph operation

m Passive validations — QACT runs these validations during ACDB file save/save as
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4.12.1 Validation list
The following table lists the validations supported in QACT.

Validation name

Description

Possible errors

Validate SVA

= Validate all SVA use cases for
SVA module

= Validate SVA module has a
validate and connected path
to the microphone

= Validate SVA Reference Use
Cases are present

= E138: Missing SVA/ECNS
module in SVA QC use case

= C101: SVA module is not
connected to microphone

= C102: Missing SVA QC use
case

= C103: SVA QC use case is
modified incorrectly

Validate container properties

= Checks for missing container
properties

= Checks for out-of-range
container property data

= E107: Container property
missing

= E108: Invalid data for
container property

= ‘W104: Invalid container stack
size

Validate SPF properties

= Checks for missing subgraph
properties

= Checks for out-of-range
subgraph property data

= E113: Subgraph property
missing

= E114: Invalid data for
subgraph property

Validate GSL properties

= Checks for missing GSL
properties

= Checks for out-of-range GSL
property data

= E115: GSL property missing
= E122: Invalid driver property
data error

Check for invalid connections

= “Checks for duplicate data
connections

= “Checks for invalid data
connections

= E100: Invalid data link error

= E101: Invalid control link

= E119: Duplicate data link error

= E120: Duplicate control link
error

= E121: Invalid dangling link
error

Module cal data validation

Checks for out-of-range
calibration data for all modules

= E108: Invalid data for
container property

= E109: Invalid calibration data

= E117: Container not found
error

= E118: Param not found in
module error

= E104: Module not found error

Validate multichannel module
calibration data

Checks whether all params in
multichannel modules have the
same channels or not

E111: Invalid data for
multichannel module

Validate module tool policy

Compares param tool policy and
calibration data

E116: Tool policy and data not
matching for module

80-VM407-21 Rev. AD Confidential — Qualcomm Technologies, Inc. and/or its affiliated companies — May Contain Trade Secrets

MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION

112



QACT v8.1 User Guide

System designer

Validation name

Description

Possible errors

Check for offload capability
(active validation)

= Checks if offloading is valid or
not

= Checks whether offloading
modules are in sequence or
not

= Checks for the presence of
endpoint modules

= Checks for offloading modules
in the offloading DSP

E106: Invalid operation

E103: Offloading non-
sequence modules

E104: Module not found error

E105: Ports missing for
module

Check for max module port
property

Compares for maximum
occupied port number with the
one in module definition

E112: Occupied ports count is
greater than max value in
module

Validate All Graph Data

Validate all graph related data

E130: some graph has conflict
kvs.

E131: some graphs have
duplicated GKV

W101: Some graph is not
EndPoint to EndPoint
W102: some graphs have
ZERO GKV

W103: Manually created
graph has no subgraph pair
connection

Validate MailBox module intent
count

For any control link, if the source
of destination module is mailbox,
it should only have one intent
assigned

E126: Mailbox intent error

Validate meta graphs

Meta graph.is internal data in
QACT session and stored in
workspace file. Should validate if
a meta graph matches its graph
data or not.

E142: mismatch between
meta graph and graph data

Check for module replace
possibility

Check if a module can be
replaced by another one or not

E106: invalid operation

Validate GKVs by routing switch
port KVs

Route switch port KVs of a graph
to check routed GKV same as its
GKV or not

E141: Mismatch between a
graph’s GKV and routed GKV

80-VM407-21 Rev. AD Confidential — Qualcomm Technologies, Inc. and/or its affiliated companies — May Contain Trade Secrets

MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION

113



QACT v8.1 User Guide

System designer

Validation name

Description

Possible errors

Validate all Switch Data

Validate Switch data

= E132: Switch internal
connection is missing.

= E133: Switch input and output
ports have conflict kv

= E134: Switch has invalid
internal connection for
concurrency

= E135: Switch ctrl link has
internal/external link missing
or intent does not match

= E146: An independent switch
is not used in any graph

= E147: Switch has no any input
or output connection

= E148: Switch input/output port
has more than one
connections

= E149: Switch with internal
module should not have
internal connection from input
port to output port directly

4.12.2 Error List

The following table lists the errors possible during validation and their auto-fix

capabilities.

Error Code

Error string

Description

C101

SVAlnvalidMicrophoneError =

Solution: Refer to Low Power Island Voice
Activation — SVA 8.0 (80-40939-153) for
resolution instructions.

Critical error: SVA module is not connected
to microphone

C102

SVAMissingUseCaseError ]

Solution: Refer to Low Power Island Voice
Activation — SVA 8.0 (80-40939-153) for
resolution instructions.

Critical error: Missing SVA QC Use case

C103

SVAUseCaseModifiedError ]

Solution: Refer to Low Power Island Voice
Activation — SVA 8.0 (80-40939-153) for
resolution instructions.

Critical error: SVA QC use case is modified
incorrectly.

E100

InvalidDataConnectionError .

Data connection is invalid
Auto-fix: Remove the data connection

E101

InvalidControlLinkError .

Control connection is invalid
Auto-fix: Remove the control connection

E102

InvalidSGPairError ]

Subgraph pair is invalid
Auto-fix: Remove the subgraph pair

E103

OffloadingNonSequenceModulesError .

User trying to offload non-sequence modules
No auto-fix
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Error Code

Error string

Description

E104

ModuleNotFoundError

Module definition not found in the specified
DSP

No auto-fix

E105

ModulePortMissingError

Module definition does not have input or
output ports

No auto-fix

E106

InvalidOffloadingOperationError

User trying to offload modules from voice
subgraph
No auto-fix

E107

ContainerPropertyDataNotFoundError

Container property missing
Auto-fix: Add it with the default value

E108

InvalidContainerPropertyDataError

Container property has out of range data
Auto-fix: Correct it with the default value

E109

InvalidModuleCalibrationData

Module calibration data is out of range

Auto-fix: Correct it with the module default
data

E110

InvalidModuleTagData

Module calibration data for tag keys is out of
range

Auto-fix: Correct it with the module default
data

E111

InvalidMultiChannelModuleDataError

Multichannel module has different list of
channels in different params

No auto-fix

E112

InvalidModulePortpropertyError

Module connection has a port number which
is more than supported by the module
definition

No Auto-fix

E113

SPFPropertyDataNotFoundError

SPF property is missing
Auto-fix: Add with the default value

E114

InvalidSPFPropertyDataError

SPF property data is out of range
Auto-fix: Correct it with the default value

E115

MissingGSLPropertyError

GSL property is missing
Auto-fix: Add with the default value

E116

ToolPolicyError

Cal data is present even if the tool policy is
not supported

Auto-fix: Remove the calibration data for that
param

E117

ContainerNotFoundError

Container is not found in the ACDB files
No auto-fix

E118

ParamNotFoundError

Param definition not found in the module
definition

Auto-fix: Remove the calibration data for that
param

E119

Duplicate data connection

Same data connection is added twice
Auto-fix: Delete one data connection

E120

DuplicateControlLinkError

Same control link is added twice
Auto-fix: Delete one control link
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Error Code

Error string

Description

E121

InvalidDanglingConnectionError

= Subgraph connection is added as dangling
connection. Both subgraphs are in the same
use case.

= Auto-fix: Remove the dangling connection
and add a subgraph connection

E122

InvalidGSLPropertyDataError

= GSL property has out of range data
= Auto-fix: Correct it with the default data

E123

OutofRangePortldError

= Module port property has a value greater
than the max ports supported in the module
definition

= No auto-fix

E124

SyncModuleCalidationError

= Sync Module's output connection(s) are
missing for corresponding input
connection(s)

E125

ToolPolicyValidationError_MissingData

= Calibration data is missing for its PID tool
policy

E126

MailBoxIntentError

= Mailbox ctrl link has invalid intent

E130

InvalidGKVError

= A graph’s GKV is invalid (conflict between
switch ports). Such a graph will be assigned
with zero GKV

Solution: fix switch port KVs to make sure a

routed graph has no conflict KVs (conflict

means same key with different values).

E131

DuplicateGKVError

= Multiple graphs have same GKV. These

graphs are assigned with zero GKV.
Solution: go to zero GKV. Fix connections
or/and switch port KVs to make sure each
routed graph have unique GKV.

E132

InvalidinternalConnectionError

= A switch internal connection contains invalid
port id

Solution: this error means switch data is

corrupted. Should delete the switch and add it

again.

E133

SwitchPortKvsConflictError

= Switch has conflict KVs between its input
and output ports (both KVs contains same
key, but different values)

Solution: update port KVs

E134

SwitchConcurrencyError

= A concurrent switch has invalid internal
connection (refer to Concurrency)

Solution: fix internal connections

E135

SwitchCtrlLinkError

= A switch has external ctrl link but no internal
ctrl link for a ctrl port

= A switch has internal ctrl link but no external
ctrl link for a ctrl port

= A switch’s ctrl link intent does not match
connected module

Solution: Add correct ctrl link and fix intent
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Error Code

Error string

Description

E141

MetaGraphRoutingError

= Route a graph’s switches to create a GKV
different than its current GKV.

= Route a graph’s switches to find its GKV is
conflict.

Solution: this error normally means data is

corrupted. Better to delete related subgraphs

firstly. And redesign graphs from scratch.

E142

MetaGraphMatchingError

= A graph in ACDB file has corrupted data.
Solution: this error normally means data is
corrupted. Better to delete related subgraphs
firstly. And redesign graphs from scratch.

E146

IndependentSwitchError

= An independent switch is not being used in
any graph.
Solution: AutoFix to delete it.

E147

MissingExternalConnError

= _A switch does not have any input connection
or output connection

Solution: means this switch will not be in a

routing path properly. Should add input or

output connection correctly.

E148

SwitchPortMultiConnError

= A switch port has more than one
connections.

Solution: a switch port only can have one

external connections. Delete all connections

and only leave one.

E149

SwitchInternalConnError

= A switch with internal module, but it has a
connection from input port directly to output
port

Solution: if a switch has internal module(s), all

its internal connections should route to internal

module(s).

E151

SwappedlidControlLinkError

= Between two subgraphs, a ctrl link exists
twice but with source and destination iids
swapped.

Solution: AutoFix to delete one of them.

E152

DuplicateSGPairError

= Between two subgraphs, there are
duplicated subgraph pair data with
connection and/or ctrl link.

Solution: AutoFix to delete one of them.

W100

SwitchRedundantConnectionError

= Switch has more than one input/output
connections routing from/to same module
and port, which is invalid.

Solution: AutoFix to delete redundant

connection(s).

W101

InvalidDataConnectionWarning

= A module’s data port has more than one
connections.

Solution: This is a warning. Sometimes, this is

expected. If not, should remove connection and

add connection with different port of the

module.
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Error Code

Error string

Description

W102

NoEndPointGraphWarning

= A graph has no source EP subgraph or sink
EP subgraph.

Solution: This is a warning. Sometimes, it is

expected. If not, should correct the subgraph(s)

by adding EP module.

W103

ZeroGKVWarning

= There is a zero gkv graph

Solution: Zero GKV graph is not a valid graph.
It will be useless on target. Should either delete
it or update it to correct GKV.

W104

NotConnectedGraphWarning

= A graph contains at least one subgraph

without connection with any other subgraph.
Solution: Normally this is not valid. Should
connect subgraph correctly.

InvalidContainerStacksizeDataWarning

= A container’s Stack Size property is not
correct by checking with its modules.

Solution: AutoFix to fix it.
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4.12.3 Select validations

To select which validations to run:

1.

Click Edit->Options.

2. Select the Validation Configuration tab.

3. Uncheck the optional validations which are not required.

o] Supported Validations

Auto Recovery

Audio Logging

Validation Configuration

RTC Buffers

Latency Analyzer

Usecase Configuration
Usecase Categorization
Usecase Naming

Automotive Configuration

4 Display

Graph View

4 Module Configuration

Module Categorization

4

[

Validate SVA

Validate container Properties

Module cal data validation

Validate multi channel modules calibration data
Validate GSL Properties

Validate module tool policy

Validate module-addition

Validate All Graph Data

(o Jl  Cancol ]

Users can select any validation to see what it does and what types of errors it will throw.
Users can unselect only optional validations here if they do not want to run those

validations during save/save as. Mandatory validations cannot be unchecked and QACT
always runs these validations.

4.12.4

1.

2.
3.
4

Run all validations

Click Edit->Options.

Select the Validation Configuration tab.

Close the Options window.

Save the ACDB files.
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4.12.5 Validation errors window

After running validations, any validation errors that are found are shown in the validation
errors window at the bottom of the QACT screen. Users can do the following in
validation errors window:

m Click Go to Error to navigate to the error in the graph view

= Click AutoFix to fix the issue in the ACDB files. The AutoFix button is only present
for errors QACT can fix. Some errors do not have this capability.

= Right-click any error and ignore that single error or all the errors with that error code.
Once the users ignore the errors, Validation Manager will ignore those errors and will
not show them again.

m Export the details of the errors to text format

m Filter errors by error code

m Search for a specific error using the search box

= Right-click and clear all errors in the validation errors window

= Right-click any error and delete that specific error from the validation errors window
= Right-click any error and copy it

= Multi-select using the Ctrl key and right-click to copy, auto-fix, ignore, or delete the
selected items

4.13 H2XML Annotations

To prepare H2XML definitions, H2XML annotations should be added in header files and
converted to H2XML format xml files that can be imported into ACDB through QACT’s
Discovery Wizard. This section describes how H2XML annotations should be used and
how they work in QACT. There are several types of H2XML definitions. Each of them
have different sets of annotations and are used in different features of QACT. All header
files with H2XML annotations should be converted to xml files. H2XML.exe (command
line tool) should be used to do conversion with following format:

h2xml.exe —conf <config file> -o <output file> [optional parameters] -t
<config type> input file

“-t <config type>" decides what type of definition input_file is. There are five types of
definitions supported:

n Key

» spfModule
s DriverModule
= spfProp

= driverProp

80-VM407-21 Rev. AD Confidential — Qualcomm Technologies, Inc. and/or its affiliated companies — May Contain Trade Secrets 120
MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION



QACT v8.1 User Guide System designer

4.13.1 Key and module tag definitions

Key and module tag definitions are defined by platforms. Different platforms may have
different sets of definitions. These definition’s file’s config type is Key. Key definitions are
common definitions which can be used as Graph Keys, Calibration Keys and Module
Tags with different annotations. After importing Key and module tag definitions into
ACDB, they can be seen in Discovery Wizard -> View Defs in ACDB.

Discovery Wizard

ACDB file includes following definition(s)

Graph Keys | Cal Keys | Module Tags IGECKO Modules | Driver Modules | GECKO Properties | Driver Properties

Select Graph Keys to delete e sraph Ke: . o)

(2 Graph Keys in ACD fies
-u Key Name Key Id Additional Info |
[ LA

+ StreamPP_RX 0xAF000000
= LA StreamPP_TX 0xB0000000
+ LA Instance 0xABOODODO |
- LA VSID 0xB3000000 |
Y LA  DevicePP_Rx 0xAC000000
+ LA BtProfile 0xB4000000
* LA BtFormat 085000000
# [ ] LA SW Sidetone 0xBAOODODOD
# [ ] LA DeviceRX 0xA2000000
®= [] LA VoiceUl_Stream_Config 0xBC000000
= [] LA StreamTX 0xB1000000
# [ LA DeviceTX 0xA3000000
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These definitions are used in Key Configurator when the system designer creates a

graph by adding GKV, CKV, and module tags/TKVs.

Key Configurator

Graph info for subgraph(s):

Platform: [Setectl ______________________o&v | |
® <StreamRX:PCM_Offload, DeviceRX:Speaker, Instance:Instance_1, DevicePP_Rx:Audio_MBDRC>  0xB0O!
LA v _
] 0xB0OO
Del Selected GKV

1. Select subgraph(s) or module(s) to configure:

Subgraph0xB0000001

Container_0xE0000001 1 A
e Shared Memory EndP PCM Decoder PCM Converter 1 i ‘olume C¢
_0x00004001 _0x00004002 _0x00004003 ] _0x0000¢

IGKV cfg | CKV cfg | Module Tag cfg
2. Select Keys for subgraph(s): 3. Configure Key Value for selected SubGraphs(s):
[ Ky | D ]

[]  StreamPP_RX  OxAF000000
[[] StreamPP_TX 0xB0O0OODDOO O PCM_Deep_Buffer ® Instance_1

[]  DeviceRX 0xA2000000 O PCM_Rx_Loopback O Instance_2

[] DeviceTx 0xA3000000 ) Voip_Rx ) Instance_3 ’
[¥  Instance 0xABO0DOOD O Compress_Offload_Playback O Instance_4

O vso 0xB3000000 O HFP_Rx_Playback O <Instance_5

[¥]  StreamRX 0xA1000000 O HFP_Tx_Playback O Instance_6

[7] DevicePP_Rx  OxACO00000 | O PCM_LL_ Playback © lInstance_7

[ DevicePP_Tx  0xADOO000O @® PCM_Offload O _Instance_8

[]  streamTx 081000000 Q'O voice Call &

4. SubGraphs and SubGraph Key Vectors:

SG KeyVector(s)

T SubGraph Key Vector |

0xBO000001  <StreamRX: PCM_Offload><Instance: Instance_1>

The following is an example with all annotations for key and module tag definitions in

a .hfile”

enum AllKeyIds({
Samplerate = O0xA0000000, /**< @h2xmle name{srate} */
Bitwidth = 0xB0000000O,
Channel = 0xC0000000,

}i
/‘k*

@h2xmlk key {Samplerate }

@h2xmlk sampleRate

@h2xmlk description {Description 10}
*/

enum Key Samplerate {

sampleratel = 0xA0000001, /**< @h2xmle sampleRate{8000}

@h2xmle description {Description 101} */
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samplerate2 = 0xA0000002, /**< @h2xmle sampleRate{16000}
@h2xmle description {Description 102}/

b

/**
@h2xmlk key {Bitwidth}
@h2xmlk description {Description 20}
*/
enum Key Bitwidth {
bitwidthl = 0xB0000001, /**< @h2xmle description {Description 201}*/
bitwidth2 = 0xB0000002, /**< @h2xmle description {Description 202}*/
bi

/**
@h2xmlk key {Channel}
@h2xmlk description {Description 30}
*/
enum Key Channel {
channell = 0xC0000001, /#*< @h2xmle description {Description 301}*/
channel2 = 0xC0000002, /**< @h2xmle description {Description 302}*/
bi

/**
@h2xmlk gkeys
@h2xmlk description {Description 40}
*/
enum Graph Keys {
gk _samplerate = Samplerate,
gk bitwidth = Bitwidth
}i

/**
@h2xmlk ckeys
@h2xmlk description {Description 50}
*/
enum Cal Keys {
ck samplerate = Samplerate,
ck bitwidth = Bitwidth,
}i

#define ModuleTagl 0xE0000000

#define ModuleTag2 0xF0000000

/**
@h2xmlk modTag {"ModuleTagl", ModuleTagl}
@h2xmlk description {Description 60}
@h2xmlk isVoice

*/

enum ModuleTagl Keys {
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tkl samplerate = Samplerate,
tkl bitwidth = Bitwidth
i

/**
@h2xmlk modTag {"ModuleTag2", ModuleTag2}
@h2xmlk description {Description 70}
*/
enum ModuleTag2 Keys {
tk2 samplerate = Samplerate,
tk2 channel = Channel
}i

In this example:

. @h2xmlk_key — This annotation defines an enum as a key. Each enum element will
be a value of the key.

. @h2xmlk_gkeys — Indicates all elements of an enum are graph key IDs. These key
definitions must also be defined with @h2xmlk_key.

= @h2xmlk_ckeys — Indicates all elements of an enum are cal key IDs. These key
definitions must also be defined with @h2xmlk_key.

= @h2xmlk_modTag — Indicates all elements of an enum are keys of a module tag.
These key definitions must also be defined with @h2xmlk_key.

= @h2xmlk_sampleRate — This is a special annotation for a cal key which is intended
to be used as a sampling rate. It is special because sampling rate is used by some
tuning tools (MBDRC, IIR, etc.). If such a cal key is annotated, QACT will be able to
link its values to tuning tools.

= @h2xmle_sampleRate — Indicates the sample rate for the SampleRate key’s value.
If a key is annotated with @h2xmlk_sampleRate, all its key values should have this
annotation so that its values can be mapped to the correct sample rates
understandable to QACT.

= @h2xmlk_isVoice — Indicates a key or module tag is only for voice use cases. A
voice key or module tag can only be assigned to voice subgraphs and modules. In
Key Configurator, for non-voice subgraph and modules, voice keys and module tags
will not be shown.
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4.13.2 Module definitions

A module definition mainly contains two parts — The module’s meta information and its
PID information. There are two types of modules:

»  SPF modules — These modules are the modules in a use case (for example, volume
module, IR module etc.). Their data can be tuned from Graph Designer directly. The
config type is spfModule.

» Driver Modules — These modules are used on platform software and are independent
to use cases (for example, the CodecProfile module). They can be defined by the
platform to satisfy the platform’s software requirements. Their data can be accessed
and tuned from Tools- >Driver Module. Such a module does not need module meta
information in its definition. The config type is DriverModule.

The following is an example with all annotations for a module definition in a .h file:

/** Module ID for Gain module */
#define MODULE_ID_GAIN 0x07001002
/** @h2xmlm_module {"MODULE_ID_GAIN",
MODULE_ID GAIN}
@h2xmlm_displayName {"Gain Module™}
@h2xmlm_description {Gain Module }

@h2xmlm_dataMaxInputPorts {17}
@h2xmlm_dataInputPorts { IN. = 02}
@h2xmlm_dataOutputPorts { OUT = 01}
@h2xmlm_dataMaxOutputPorts {~1-}
@h2xmlm_ctrlStaticPort {cntrlPorte = o,
intentl=1,
intent2=2}
@h2xmlm_ctrlStaticPort {cntrlPortl = 1,
intent3=3}

@h2xmlm_ctrlDynamicPortIntent { intentl=2,maxPorts=5 }
@h2xmlm_ctrlDynamicPortIntent { intent2=7,maxPorts=3 }

@h2xmlm_supportedContTypes {APM_CONTAINER_CAP_PP, APM_CONTAINER_CAP_CD,
APM_CONTAINER_CAP_EP}

@h2xmlm_stackSize { 4096 }

@] <-- Start of the Module -->

*/

/* ID of the parameter used to set the gain */
#define PARAM_ID_GAIN 0x08001006

/** @h2xmlp_parameter  {"PARAM_ID GAIN",
PARAM_ID GAIN}
@h2xmlp_description {Configures the gain}
@h2xmlp_toolPolicy {Calibration; RTC} */

#include "gk_begin_pack.h"
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/* Payload for parameter param_id_gain_cfg t */

struct param_id gain cfg t

{
uintle_t gain;

/**< @h2xmle_description {Linear gain (in Q13 format)}
@h2xmle_dataFormat {Q13}
@h2xmle_default {@x2000} */

uintl6_t reserved;
/*¥*< @h2xmle_description {Clients must set this field to 0.}
@h2xmle_rangelList {"0"=0}
@h2xmle_visibility {hide} */
}
#include "gk_end_pack.h"

/* Structure type def for above payload. */
typedef struct param_id_gain_cfg t param.id gain cfg_ t;
/*¥* @} <-- End of the Module -->*7/

4.13.2.1 Module meta info annotations

Module meta info annotations are used to define a module’s meta info, which can be
used in a graph. The following module meta info annotations are available:

= @h2xmlm_module {<module name>, <module ID>} — This annotation defines a .h
file and contains a module definition. It contains a module’s name string and module
ID. After this annotation, all annotated parameters encapsulated between @{ and @}
are considered PIDs for this module.

= @h2xmlm_dataMaxInputPorts {<max input port number>} — This annotation defines
a module’s max number of input data ports.

= @h2xmlim_datalnputPorts {<port1 label>=<port1 ID>; <port2 label>=<port2 ID>; } —
This annotation defines a module’s static input port(s). It should contain a port label
(name) and port ID. If more than one static ports are supported, they can be added
with “;”. The number of static ports must be the same or less than the max input port
number.

If this annotation exists, the defined port(s) are shown statically on Graph Designer.
If there is no static port defined, this indicates that all the ports (less than the max
port number) are dynamic ports.

. @h2xmim_dataMaxOutputPorts {<max output port number>} — This annotation
defines a module’s max number of output data ports.
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. @h2xmim_dataOutputPorts {<port1 label>=<port1 ID>; <port2 label>=<port2 ID>; } —
This annotation defines a module’s static output port(s). It should contain a port label
(name) and port ID. If more than one static ports are supported, they can be added
with “;”. The number of static ports must be the same or less than the max output
port number.

If this annotation exists, the defined port(s) are shown statically on Graph Designer.
If there is no static port defined, this indicates all the ports (less than the max port
number) are dynamic ports.

Data ports are shown on left and right sides of a module in Graph Designer. Their
information is also shown in property view when a module is selected. In the
following example, the module “Sync Module” has 8 static input ports and 8 static
output ports defined. Its max input and output ports are 8. The other module, SAL,
has no static input port defined. All its input ports are defined as dynamic since the
@h2xmlIm_datalnputPorts annotation is not added. It has one static output port
added.

~ Module:Sync Module(0x4062)

~ Module:SAL(0x4061)

Module ID 0x07001038

Instance ID 0x4062
SGKV: [DeviceRX: Speaker DevicePP_Rx: Audio_MBDRC ] (0xB0O #Max Input Ports 3 ‘l [Devicq&uku DevicePP_Rx: Audio_MBDRC ] (OxBl
#Max Output Ports 3

put Pc
Type D

Instance ID 0x4081
#Max Input Ports. 3
#Max Output Ports 1

Input Ports
STATIC & DYNAMIC 2 Dport1

STATIC 8 DYNAMIC 4 Dport2

STATIC 10 DYNAMIC 6 Dport3
STATIC 12
STATIC 14

STATIC 16

Output Ports
Type ID Name Active

STATIC 1 OUT

STATIC 18

m
AREENREE@QA S
H

STATIC 20

Output Ports

Type D Name

STATIC 5§ OUTO
STATIC 7 OUT1
STATIC 9 OUT2
STATIC 11 OUT3
STATIC 13 OUT4
STATIC 15 OUTS
STATIC 17 OUTB

EEEENQRQRQE

STATIC 19 OUT7?

= @h2xmim_ctriStaticPort {<port1 label>=<port1 ID>, <intent1 label>=<intent1 ID>,
<intent2 label>=<intent2 ID>, ...} — This annotation defines one static control port for
a module. It contains the port label/name, port ID, intent label/name and intent ID.
More than one intents can be added. If more than one static control port is needed
for a module, this annotation can be added multiple times.

= @h2xmim_ctriDynamicPortintent {<intent label>=<intent ID>, maxPorts=<max port
number>} — This annotation defines the dynamic port(s) of a module for one intent. It
should contain one intent label/name and intent ID. It should also define maxPorts.
One annotation is used for one intent. If a module supports multiple intents with
dynamic control ports, this annotation can be added multiple times.

Type D Name Aclive

Module ID 0x07001010
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Control ports are shown on top of a module in Graph Designer. Each control port’s
available intents are shown when the cursor is put on the port (one control link will
make one available intent occupied) . In following example, the Volume Control
module contains 9 control ports. When the cursor is on the last port, a floating
window shows the port has three intents available. When connecting two modules
via their control ports, only ports with the same available intent can be connected.

A, Jufientienfietientiniestiestistiestiestistisisistiestiestiesn I
Volume Control [E] ]
[ Avilablelntents. |

Gain Info IMCL -

Popless Equalizer to Soft Volume for headroom control
Mute IMCL

. @h2xmim_supportedContTypes {<Container type 1 ID>, <Container type 2 ID>, ... }
— This annotation defines the supported container type(s) for a module. Container
types are defined as one of the container properties. A module can only be added
into a container with the same container type it supports.

= @h2xmlm_stackSize {<stack size of a module>} — This annotation defines a
module’s stack size.

4.13.2.2 PID annotations

The following PID annotations are available:

»  @h2xmlp_parameter {<parameter name>, <parameter id> } — Defines a parameter’s
name and ID. The C structure following this annotation is a data structure of this
parameter ID. More than one policy can be used for one parameter.

= @h2xmlp_toolPolicy {<policy1>, <polcy2>, ... } — Defines a parameter’s policy in
ACDB. QACT uses these policies to control how a PID’s payload should work in
different modes. The following are the supported policies:

o Calibration — PID’s payload will be stored in ACDB. The PID can be shown in
QACT under non-connected mode.

o RTC - PID’s payload will be available only in RTC mode. The PID can be shown
in QACT under RTC mode.

o RTM - PID’s payload will be queried and shown only in RTM mode.
o RTC_READONLY - PID’s payload is read-only in RTC mode.
o NO_SUPPORT - PID is not supported. Will not exist in any mode.

If this annotation is not added for a parameter, QACT treats the parameter’s policy
as Calibration and RTC by default.
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Inside a parameter C structure, each element can have its own annotations. Refer to
H2XML User Guide (80-VM407-19) for details of all supported annotations. The
following are some useful annotations for elements:

= @h2xmle_default {<default value>} — Indicates the default value of an element. The
default value can be decimal or hex. When a module is added to a use case, all its
PID’s payloads are created based on each element’s default value.

= @h2xmle_range {<min>..<max>} — Indicates the range of an element’s value. Min
and max can be decimal or hex. When tuning an element’s value, QACT uses this
range to do a safe check. If an input value is out or range, QACT shows a warning as
shown in the following example.

PARAM_ID_GAIN
gain 0xF000000 7.500 Valid Min = 0x0000 and Max = OxFFFF

= @h2xmle_rangeList {<val1l name>=<val1>; <val2 name>=<val2>; ... } — Indicates
the supported list of values for an element. For such an element, QACT will show its
values in a dropdown box in Calibration View. In the following example, the element
“‘enable” is annotated as @h2xmle_rangeList {“Enable”’=0x1; “Disable”=0x0}.

PARAM_ID_MODULE_ENABLE

enable Enable =  0x1

Disable
Enable

»  @h2xmle_variableArraySize {<element name> } — Defines a dynamic array. The
array’s length has dependency on the value of another element in same parameter.
In the following example, element b is defined as a dynamic array. Its array length
can be decided by the value of knElements. In QACT Calibration View, if the
knElements value is changed, b array length will be changed automatically. In this
example, b is defined as an integer array. It is also supported if it is defined as a
struct array.

/** @h2xmlp parameter {Parameterl,0x11111199}*/
struct param 1{

unsigned short knElements;

int b[0];
Jxx<
@h2xmle variableArraySize {knElements}
*/
}i
Parameter?
knElements 2
Index Element Value
b[2) o 0x00000000
1 0x00000000
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There are two types of property definitions — spfProp and driverProp. These definitions are defined by the SPF software and
platform software and have dependency on the software implementation in a build. QACT users are not expected to
define/modify these definitions. Their information is shown in QACT -> Property Window as follows.

Properties

~ Subgraph:0xB0000008

Vods
Mode ow Power

SG Direction m
Scenario ID DONT_CARE ~

SUB_GRAPH_TY
PE = DEVICE PP *

~ Container: 0xE0000009

Type Count 1 Edit

Graph Position

Stack Size
Proc Domain
Container Heap -Default -
Parent Container ID w

A subgraph contains both spfProp data and driverProp data, while a container contains only spfProp data. All are shown if a
subgraph or container is selected.
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4.14 Distributed ACDB support

For Automotive platforms, some users have more than one virtual machine (VM). Each
VM has its own ACDB with a unique VMID. In ACDB, VMID is set as the second MSB
digit of all IDs in hexadecimal format for subgraphs, containers, and module instances.
For example, if a VM’'s VMID is 1, in its ACDB, its subgraph ID should be 0xB1xxxxxXx, its
container ID should be OXE1xxxxxx, and its module instance ID should be 0x01xxxxXX.

VMs can share subgraph(s) by exporting and importing from/to their ACDB
= A VM can export a subgraph which can be imported to other VM’s ACDB
= A VM can import a subgraph which is exported from another VM’'s ACDB

= Since the VMID is unique, an imported subgraph and its container(s) and module
instance(s) will have different second MSB digit than other subgraphs, containers
and module instances in a VM ACDB.

4.14.1 Export subgraph
In the Graph Designer Ul, after clicking Start Graph Modification, select a subgraph,

right-click, and select Export Selected. Click it to export the selected subgraph to a
*.ssg” file.

] Use Case Batch Copy Stop Graph Modification

(" NT _SP_Dev_Ma
SGKV: [SP;MS(‘IB: 0{)«3@02 ? Configure Keys

Disable_SP -
o
[rmm=mnmne=s ,__.-_-------__--.--.--.---.-.1 ------------- :Q Clone Selected |~ 77777 TTTTTTTTTAAnAn A m e n e
O s

Cadegc DMA Sink
Export Selected s

Speaker Protection

Data Logging
Logcode: 0x1586
Tappoint: 0xD00

H . :
o N b
FE
] b ! . B MR 1
1 i ! H K Y
' 4 ‘ ' s S Lt
b ' V . B B
' ! y £ " s .
' 1 ' ; - . IS
/ " . .
d ' : ' \ . ' T
' ! ; ' “ S
' ! '
'
'
'
'
'
1 '
.............. '
'
! i
i '
4 '
! '
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4.14.2 Import subgraph

A VM ACDB can import a subgraph exported from another VM. Go to Tools -> Import
Shared Subgraph Wizard and import a *.ssg file. A summary will be shown. All
imported subgraphs will be added to the Zero GKV graph by default. To use it, select the
Zero GKV from UseCase selection dropdown box.

Import Shared Subgraph(s) _ O >

Select xml file to import: | CDBs_Badger\LA\Gecko\ACDB\DistributedACDB\vmid_1\shared_sg_0xb10000002.ssg -

Import Shared Subgraph(s) Summary

Result :: Success

Subgraph with ID = 0xb1000002 has been imported successfully for VM with ID7= 0x1
Subgraph with ID = 0xb1000002 has been added tof zero GKV |

In Graph Designer, an imported subgraph’s contents (subgraph, container, and module
properties, connections, calibration data) are always read only after Start Graph
Modification is clicked. It is only allowed to be connected with other subgraphs.

The following example shows a subgraph 0xB100000002 (its owner VMID is 1) that has
been imported to a VM’s ACDB with VMID 2. It is connected to subgraph 0xB20000056
to create a new graph.

Use Case ‘ 1 of 400 usecases selected from category: Default ||\ l Use Case Batch Copy Stop Graph Modification

Contaier DXEID00002
ssssss

The only data that can be modified for an imported subgraph is a dangling link. A new
added dangling link for a subgraph will change the subgraph’s data. When this happens,
the imported subgraph should be exported again to include the new added dangling link.
The owner of the subgraph knows this; the owner VM should import this updated
subgraph back to keep its data consistent across VMs.
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4.15 Switch Port KV info control

Switch port KV info control is visible for each switch to view the input and output port
KVs. The control consists of switch ID, input and output KV strings along with port IDs.

= Only the ports that have active connections in graph view are displayed.

= The Jump button is present to highlight the subgraph to/from which the connection at
this port goes.

» If there is no KV for any port, it simply shows “<>” for that port.

=

__—5 0| SwitchID: 0xFO0O000D
5 O

jing ey
1586 @ © 2 ! Input K¥s:
15 | .
wE2] = DevioaTIC USE.T:
| 1 ]
1 _ﬁ " = Cutput KVs:
i [T 8 iy T LR Tk Dhrsiond® T Vol P o
| @. nill [Aews <DaevioeTi: USE_Ti Device™?_Tic Voip_ Flusnos_SMICHE:
ul
uiie [

m There needs to be at least one connection to/from the switch to see the switch port
KV info control.

4.15.1 Options to enable switch port KV info

= Toggle button — Shows/hides the switch port info control for all the switches in the

graph view
BB TR - - iu{so Recovery y Highlight PP Modules | Show Switch Port KVs
3 it View  Toolk  Hep
Use Case: 4 of 443 usecases selected from categories: Default, EC | N\ l Delete Usecase(s) Use Case Batch Copy
fume &
= Menu item — Shows/hides switch port info control for all the switches in the graph
view
#p Qualcomm Audio Calibration Tool (QACT)
BB LRS-~ ~ Auto Recovery Highlight PP Modules M  Show Switch Port KVs |

Edit = View | Tooks  Help

3= Module List |»" Resource Monitor —I' Highlight PP Modules

3 Properties E Log Messages = Shnur Draviaur
igr :
A& Key Configurator @ Validation Results Grapgh 5 ¥ Show Switch Port KVs
Windows Crap view
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= Info button for each switch
o Info icon on switch acts as toggle button
o Shows/hides switch port info control for the switch

o Switch port KV info control can be shown or hidden irrespective of toggle button
using the switch info icon

-0 BHEHE——

[ =

4.15.2 Display of KV information
s The KV string at a particular port

= There can be multiple KVs at a port

» User can set the display format of KV (that is, show only values or key-values) in the
use case selection setting

49 Qualcomm Audio Calibration Tool (QACT)

| = B =R % - A, - | AutoRecovery .,  Highlight PP Modules 1 Show Switch Port KVs
— et 3
A it e Toq:‘\\\nelp(\\ RN

Use Case: Search Usecase~-Use/+ . '| torcombine values OB & e 2 A
I [« Recently Selected _) ShowAlias

;- [m] EC (o} EEEEEEES
4 (] Default 11_Rx] [Instar
[ [incall_Music]

[] [APTX_ADAPTIVE]

| | _ Container_0xEQ000107
SwitchID: 0xF0000010

Input KVs:
2 <PCM_ULL PlaybackInstance_1>

Output KVs:

: 9  <PCM_ULL Playback HDMI_Rx Instance_1>
.
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_ Container_0xEO000107
SwitchiD: 0xF00000T0

Input KVs:

2 <StreamRX: PCM_ULL_Playback, Instance: Instance_1>

Output KVs:

9 <StreamRX: PCM_ULL_Playback DeviceRX: HDMI_Rx Instance: Instance_1>

4.15.3 EC switches

For EC switches, the connections and ports are not visible like other switches. Hence,

the KV information is obtained from internal connections and displayed in the switch port
KV information control.

I —— W £ .~

SwitchID: 0xFOO00001F

--------------------------- Input KVs:
2 <DaviceR¥: Spasker>

4 <DeviceRX Spesker>

6  <DeviceRI: Speaker DeviceTX: Speaker_Mic, DevicePP_bc Voip_Fluence_SMECNS, StreamTX: Voip_Tx>

@  €DeviczRIC Spesker DeviceTX: Spezker_Mic.DavicePP_Tx: Woip_Fluence_Endfire.StreamTX: Voip_Ti>

10 <DeviceRx: SpeakerDevicsTX: Speaker_Mic.DevicePP_Tc: Voip_Flusnce_NN_SM.StreamTX: Voip_Tic>

12 sDeviceRi: Speskers

MECNS>

16 <DeviceRX: Speaker>

18 <DeviceRX: Speaker>

Jump| 20 <DeviceRX: Speakers

22 <DeviceR): Spesker>

24 <DeyiceRX: Spaakér>

ump| 26 <DeviceRi:Speaker>

Qutput KVs:
Pump] 1 «DeviceTx: Speaker MicDeviceP?_Ti: HFP_Sink_Fluence SMECNS>

4.15.4 Highlighting any row in switch port KV info control

= When the mouse moves on top of any row, the port ID and KV are displayed in bold
and the corresponding port label in switch is highlighted

m Also happens vice-versa (that is, hover on the port label and the corresponding port
row is highlighted in Switch Port KV Info control)

Container_0xE0000107

MFC

SwitchlD: 0xFO000010

Input KVs:
2 <StreamRX: PCM_ULL Playback Instance: Instance 1> —
Output KVs:

jums| 9 <StreamRX: PCM_ULL Playback, DeviceRX: HDMI_Rx,Instance: Instance_1>

|
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4.15.5 Jump to other end of subgraph or independent switch

= The jump button for each port row in the Switch Port KV Info control
selects/highlights the subgraph to which the connection at this port connects to or
from which the connection starts

m The other end can be an independent switch too, which will be highlighted when
Jump is clicked.

| SGKV: ] 1D: 0x8000009C v

SGKV: [] 1D: 0xBO0000SA % SwitchiD: xFODO00E2

Containgr 0xEQODOET

4.15.6 Visibility states of switch port KV info control

= Initial/half transparent state — When the visibility is set in the toggle button or menu
item, the controls are visible with half transparency. This way, other controls like
modules or connections under this control and visible partially.

SGKV: [Voip_Ro [USB.R] 1D:0xB00000Cs 7' | SGKV: [USB.R [Volp_MBDRC] 1D: 04B00000CS 7"
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m Fully visible state — User needs to click on a particular control or switch info icon to
make it fully focused and visible

| | _Container_0xEO000107
SwitchID: 0xF0000010

Input KVs: ==
2 <PCM_ULL Plsyback instsnce_t>
Output KVs:

’ jumy el PCM_ULL_Playback HDM|, il 1
4 <BCM_ULL_Piayback HDMI_Rxinstance 1>

n Partially visible state

o When clicking outside of the control (that is, anywhere else in graph view), the
control is placed at the bottom. This will allow users to access any
modules/connections underneath.

o To bring it to the fucus, click on the control or on the switch info icon.

SGKV: USB_ R Voip. MBDRC)10:0x800000C4 7

n Collapsed state.

o When visibility is disabled via toggle button or menu item, the controls are
collapsed

o When the switch info icon is clicked, it collapses the control

BB ® - @ - AutoRecovery Highlight PP Modules 3  Show Switch Port KVs
Wida Bt View  Took  Hep

Use Case:

401 443 usecases selected from categories: Default, EG | l Delete Usecase(s) Use Case Batch Copy Start Graph Modification

SGKV: [PCM_ULL_Playback] [HDMI_R¥] [Instance_1] ID: 0xB000002A ¥ SGKV: ] ID: 0xBO000093 W

Container_0xE0000107

Data Logging MFC

Logeode: 0x194F
Tappoint: 0x01

0000013)

®
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o Switch port KV info control can be shown or hidden irrespective of toggle button
using the switch info icon

» Graph modification state

o When start graph modification is clicked, the toggle button is disabled. All switch
port KV info controls that were visible are now collapsed.

o To view the control back, the user can click on the info icon on the switch
= Modification of switches

o Adding a new switch — When a new switch is added, the switch port KV info
control is not immediately visible. It needs at least one active connection in graph
view to be visible.

o Deleting a switch — When a switch is deleted the switch port KV info control is
removed too

o Adding/removing switch connection — Switch port KV info control is updated
accordingly

o Updating the KV of switch ports — The updated KV reflects in the switch port KV
info control.

4.16 Integrated resource monitor (IRM)

QACT provides the capability to monitor resources on-device after connecting in online
mode. The tool provides monitoring of several capabilities like processor metrics,
container metrics, and module metrics depending on the support present on device.
QACT also provides capability to record the metrics and save them for offline purposes.

note: IRM does not work on production builds.

The following table provides a list of metrics supported by QACT.

NLPI - LPI -
- - i Container
NcthiI Ic_::: Co(nL:::ener NLPI- | LPI= | g ool | Static
P P (Use Module | Module P modules
Level Level Case Case

part) part)
Million Yes Yes Yes Yes Yes Yes NA Yes
cycles per
second
(MCPS)
Million Yes Yes Yes Yes Yes Yes NA Yes
packets
per second
(MPPS)
Processor Yes Yes Yes Yes Yes Yes NA Yes
cycles per
packet
(pCPP)
Current Yes Yes NA NA NA NA NA NA
clock
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NLPI - LPI -
- - i Container
r‘lcl_hljI Ic-:ﬁ: co(r:j:::er NLPI- | LPI= 1 g ffpool | Static
P P (Use Module | Module P modules
Level Level Case Case
part) part)
Static Not Not Not Not Not Not Not Not
memory possible | possible | possible possible | possible | possible | possible | possible
(code +
data)
Heap Info Yes Yes Yes Yes Yes Yes Yes Yes
(RAM)
Read/Write Yes Yes NA NA NA NA NA NA
BW

4.16.1 Monitoring resource metrics in online mode

To monitor metrics:

Connect QACT to target.
Click Tools -> Resource Monitor Configuration.
Select Metrics Selection on the left.

Select the metrics to monitor on the right.

o & b=

Click OK to close the window and start monitoring.

Supported processors, multiple
tabs shown in case device
supports multiple processors.

IRM Configuration

ADSP

~ Configure [J Auto select/unselect metrics for all Blocks

Metric Selections
Supported Blocks Processor | Container
Profiling Params

Module | Buff Poo

Static Modules Supported levels on the device.

Statistics Params - —
= [J IRM Metrics Definitions

= [J PROCESSOR
[ Current Clock
[J MCPS
[ MPPS
) pCPP
3 [ Heap Info
@ [J Memory Transactions
i) CONTAINER
‘&0 MODULE

[0 MCPS | Enable selected instances ~
) MPPS

[ pCPP

Enable all instances ~

Select/deselect the metrics
to display
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Once metrics are selected, QACT shows the data as shown below. For monitoring
metrics of specific module/container, the user needs to select the module in real time
mode.

Configuration options

Selected metric data shown in each tab
(=X %]
o]

Min [
436 | 4522 | 4303 | 1528
Ps | 342 | 342 | 342 | 749

8.63 | 18.58 | 18.13 | 18.91

Metrics in real-time

note: QACT also supports grouping related data (for example, heap info, memory
transactions, etc.)

4.16.2 Export/import configured metrics

Once the required metrics are configured and the required containers/modules are
selected, click Export Config to export the selected list of metrics and
containers/modules. It can later be imported in another session to automatically select
the selections made during previous session. Users can the use this feature to share the
config files and record required metrics for analysis.

4.16.3 Record and save metrics

Once the required metrics are configured and the required containers/modules are
selected, click Start Recording to start capturing data. Click the button again stop
recording. Select the file path on pop-up to save the recorded file.

4.16.4 Offline mode

QACT supports the ability to load recorded IRM log file in offine mode. To view the IRM
log file in offline mode:

1. Open an ACDB file in offline mode.
2. Click Tools -> Load IRM Log.

3. Select the recorded .irm file.
4

Click Configuration to select metrics. By default, this view will be open after parsing
the IRM file.

5. Select/unselect metrics on left to show/hide the graphs on right side.

Users can hover on the graph to view the metric value at the corresponding time. Zoom
infout are provided with the menu on top of each graph.
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Load IRM file  Select metrics to view

IRM Log File Viewer

Platform: |4 ~ Use Case: | Custom Filter - Filters
ize graph view ) Click to Show/Hide graph
@ MCPS - ADSP

§ xas @ | Q Vst @ | Q || Showlegend

—_ Graphs of
metrics

odube MCPS
STATIC_MODULES
(040000}

7 Wcas
BUFEPOOL..........

=
[

md ~a|ADSP

700 1400 2100 2000

Statistics of metrics.
Select/unselect to show/hide

4.17 ALSALib exporter

The ALSALIib exporter feature supports the ability to export binary blobs to be consumed
by the ALSALIb plugin itself and/or the ADSP.

4.17.1 Configure options

Users can change the format of saved bin files in the Configure -> Save Format menu.
It supports ability to include TLV header as well.

Search Options (Ctrl + E) o
Include TLV Header: O
~ Configure
Save Format
File Type: @® ~
Group Subgraphs ® BIN O HEX
o)
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Users can also change the groups of subgraph types (if needed) using the Configure ->
Group Subgraphs menu by dragging subgraph type from one group to another.

Save Format

Group Subgraphs

=]

~ Configure

STREAM
STREAM_PP

Group 2
DEVICE

Group 3

ons (Ctrl + E)

STREAM_DEVICE

DEVICE_PP

4.17.2 Configure and generate metadata

To configure and generate metadata:

o0k wh =

Select SGKV and
CKV

Platform: 14 ~ Select Use Case:

Click Tools -> ALSALib Exporter.
Select the Configure MetaData tab.

Click Generate to create the bin files.

ALSA Plugin Exporter

[SreamRX: PCM_Dasp. Buffer] [DeviceRX: Speaker] (Instance; Instance._1] [DevicePP R Audia MBDRC]

,,,,,,

Available KeyValues Window
Please select/unselect the sgkvs
[] [StreamRX: PCMDeep._Buffer]
[] [DeviceRX: Speaker]
[] linstance: Instance1]

evicePPRx: Audio MBDRC]

Select the use case for which metadata needs to be generated.
Select the CKV and edit the SGKV for each subgraph..
Enter the bin file names for each subgraph group.

000

S ——
FENTGBEAN: s 15
File Name Group 2 Meta 2 bin

File Nafme Group 3% Meta 3bin

Enter bin file names

[oomee | oo

Generate files

Select usecase
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4.17.3 Configure and generate tag data

To configure and generate tag data:

1. Click Tools -> ALSALib Exporter.
2. Select the Configure TagData tab.
3. Select the use case for which tag data needs to be generated.
4. Click Add Selection to select the tag for which data needs to be exported.
5. Select the TKV if applicable.
6. Double click on active modules to change tag data.
7. Enter the bin file names for each subgraph group.
8. Click Generate to create the bin files.
e o e o TS AT — Select usecase
s . e . - Select available
T L T T T ——— T ] tags

Please select/unselect the tags

2 —u; H Tl Jging MEC
& |3 ==
H I
BB o & SR . | \
& 0 [ pspdmifc
0 [] streampause
q Double click to )
(u] - [] streammute
Change tag data
Gutput Directorys / 1 (]
ENSRNER (T2 bin —— Enter bin file names
| File Name Grotip 2: Tag 2.bin
Fils NAMAGRIAA: Tan 2 hin
ety =rn

l

Generate files
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5 Tuning engineer

This role encompasses the responsibilities to tune the audio path to pass product
expectations. The tuning engineer workflow occurs after the project configurator has
made sure devices are in place and mapped. To better understand choices made by the
project configurator, see Chapter 4.

The tuning engineer workflow is as follows:

Perform general
| tuning, calibrate -
parameters

Tune IIR and
MBDRC

Perform tuning
= for additional
licensed features

-

Batch copy to
save files locally

Load files to the
phone

5.1 Perform general tuning

Three calibration modes are available:

= Non-Connected — Section 5.1.1

m Connected_Online — Section 5.1.2
m Connected RTC - Section 5.1.3
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5.1.1 Non-Connected calibration

Non-Connected (Offline) calibration allows the user to open and modify calibration files
without being connected to a target device. Settings saved in the modified calibration file
can be pushed to a target device later. A power-cycle of the target device is then
required to load the updated parameters into memory.

1. Click Open File on the home screen.
2. Select an .acdb file or .qwsp file and click Open.

3. The main window displays the selected graph(s) and parameters for the calibration
file. A marked checkbox next to a parameter module name indicates that it has been

enabled. Graph View is shown.

Q oacr

File Edit View Tools Help

~ Module:Volume Control(0x40C3)
Module ID 0x07001018
Instance ID ox4003

PCM Decoder

Volume Control

PCM Encoder

MS-IR Filter

Log Message

tamp
O es243 ‘Open File' was successful.

CC:\HY\HOUYU\ACDB Files\ACDBs Badger\LA\Gecko\ACDB\Kona\R9 33\IDP workspaceFileXml.qwsp

4. Double-click any module to display its parameters. In the following example,
SMECNS has been selected.

S Nindow - SingleMic ECNS o
Calibration indices
g Cal Indices: | [voice_vocoder class: voc_cal_key_amr] [voice_sample.rate: SR_NB] v dropdown
§ |  GenericView  Spec View
| E [ Show Advanced Parameters Search Parameters (Cti +F. 9 | ||
g = [SingleMic ECNS A
Green indicates = JPARAM_ID_MODULE_ENABLE
variable is saved —_Ienable Enable ~ | 0x00000001
= [PARAM_ID_SMECNS_V2_GLOBAL
indicates = [mode 0x0080032D
variable is saved Bit_0_FLEC 0x00000001
Bit_2_HP 0x00000001
Bit_3_AEC 0x00000001
Bit 5.0LS 0x00000001
Bit_6_AEC_ASFB 0x00000000
Bit_7_lIR_FB 0x00000000
Bit_8_AEC_PF 0x00000001
Bit_9_AEC_CN 0x00000001
Bit_19_AVAD 0x00000000
Bit 23 NS 0x00000001
Bit_26_256FFT 0x00000000
input_gainq13 0x0000
af_post_gaing11 0x0800
output_gaing11 0x0800
= PARAM_ID_SMECNS_V2_LEC
aec_rx_channel_flag 0x00000003
af taps 0x0080 .

Get from ACDB Setto ACDB Batch Copy
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To modify individual values, enter new values in the applicable fields.

For many parameters, an array of values can be directly copied and pasted. Right-
clicking a parameter name brings up a context menu from which to select.

£% calibration Window - SingleMic ECNS - ul X
g Cal Indices: | [voice_vocoder_class: voc_cal_key_amr] [voice_sample_rate: SR_NB] v
E Generic View Spec View
é‘ [ Show Advanced Parameters Search Parameters (Cirl + F
.
b = | SingleMic ECNS
=) IPARAM,ID,MODULE,ENABLE
Ienabh! Enable ~ | 0x00000001
 PARAM_ID SMECNS V2 6LC™
& Imode Copy Basic Parameters
Bit 0_FLEC Paste Basic Parameters 001
Bit_2_HP Copy Entire Parameters 001
Bit 3 AEC Paste Entire Parameters 201
Bit_5_OLS 0x00000001
Bit_6_AEC_ASFB 0x00000000
Bit_7_lIR_FB 0x00000000 \
Bit 8 AEC_PF 0X00000001
Bit 9 AEC_ CN 0x00000001
Bit 19 AVAD 0x00000000
Bit 23 NS 0x00000001
Bit_26_256FFT 0x00000000
input_gaing13 0x0000
af_post_gaing11 Uxuﬂni
output_gaingll 0x0800
= PARAM_ID_SMECNS_V2_LEC
aec_rx_channel flag | 0x00000003 |
af taps [‘ox00s0

Get from ACDB Set to ACDB Batch Copy

For example, to copy the MODULE_ID SMECNS_V2 values from one device use case
to another:

a. Double-click the SMECNS module.

b. Right-click the root (Data) and select either Copy Basic Module or Copy Entire
Module.

B Calibration Window - SingleMic ECNS - mi e
g Cal Indices:  [voice vocoder class: voc_cal_key amr] [voice_sample_rate: SR_NE] d
5 | | GenericView | Spec View
é () Show Advanced Parameters Search Parameters (Ctrl + F
S =

Copy Basic Module
= JrAraM.
Jenapi  Peste BesieModue Enable ~ | 0x00000001
= [PaRAM.  Copy Entire Module
= Imode  Paste Entire Module 0x0080032D
Bit_0_FLEC 0x00000001
Bit 2 HP 0x00000001
Bit 3 AEC 0x00000001
Bit_5_OLS 0x00000001
Bit_6_AEC_ASFB 0x00000000
Bit 7 lIR_FB 0x00000000
Bit_8_AEC_PF 0x00000001
Bit_9_AEC_CN 0x00000001
Bit_19_AVAD 0x00000000
Bit 23 NS 0x00000001
Bit_26_256FFT 0x00000000
input_gaing13 0x0000
af_post_gainq11 0x0800
output_gaing 0%0800
= PARAM_ID_SMECNS_V2_LEC
aec_rx_channel_flag 0x00000003
af taps 0x0080

‘Get from ACDB Set to ACDB Batch Copy
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c. Close the SMECNS parameter window and select another use case from the
Device use case drop-down.

d. Double-click the parameter module for which you would like to paste the copied
values.

e. Right-click the root (Data) and select either Paste Basic Module or Paste Entire
Module.

7. Click Set to ACDB to ensure that changes are saved to the .acdb file.

8. After all modifications have been completed, click File>Save or File>Save as.

5.1.2 Connected_Online calibration

Connected_Online calibration copies the entire calibration file from the apps processor
of the target device to a workstation. After the file has been updated, it is pushed to the
target device. A device switch must occur on the target device in order to load the
updated file.

1. Click Connect to Phone on the home screen. When the connection is successful,
the status bar will indicate that the target is connected.

2. To save the calibration structure information.in memory as an .acdb file:
a. Click File>Save as.

b. Click Browse to the right of the workspace path and navigate to the directory in
which to save the calibration files. Click OK.

Select workspace file path...

D:\ACDB\workspaceFile.qwsp -

o W oo |

3. Select View -> Connected DB Content.
4. Selecta GKV.

5. Double click a module.
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6. Select the applicable parameters. If there is a checkbox, click the checkbox to enable
the parameter. To modify individual parameter values, enter new values.

Calibration indices

g Cal Indices: | [voice_vocoder class: voc_cal_key_amr] [voice_sample_rate: SR_NB] dropdown
_§ Generic View Spec View
é [0 Show Advanced Parameters Search Parameters (Ctrl + F.
g = [ SingleMic ECNS
Green indicates & |PARAM_ID_MODULE_ENABLE
variable is saved —_Ienable Enable ~ | 0x00000001
= |PARAM_ID_SMECNS_V2_GLOBAL
indicates = [mode 0x0080032D
variable is saved Bit_0_FLEC 0x00000001
Bit 2 HP 0x00000001
Bit_3_AEC 0x00000001
Bit 5_OLS 0x00000001
Bit_6_AEC_ASFB 0x00000000
Bit_7_IIR_FB 0x00000000
Bit_8_AEC_PF 0x00000001
Bit_9_AEC_CN 0x00000001
Bit_19_AVAD 0x00000000
Bit_23_NS 0x00000001
Bit_26_256FFT 0x00000000.
input_gainq13 0x0000 J
af_post_gaingT1 0x0800 |
output_gainq11 | ox0800
= PARAM_ID_SMECNS_V2_LEC
aec_rx_channel_flag 7&000@3
af taps 70x6080

To save to the .acdb file, click Set to ACDB.
To retrieve the current value for a feature from memory, click Get from ACDB.

When all the modifications in'the ACDB are complete, the entire calibration structure
can then be pushed to the target. See Section 4.14.
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5.1.3 Connected_RTC

Connected_RTC allows the user to change calibration data currently in use by the DSP
of a connected target device. RTC does not provide access to the entire calibration file, it
only accesses calibration data that is currently being used by the DSP. Therefore, when
you perform RTC, it is not necessary to push updated calibration data to the target or
force a device switch to load the updated calibration data. To perform RTC:

1. Ensure that a functional target device is connected to the workstation via USB:
a. Click Connect to Phone on the home screen.
b. Once a device is connected, QACT shows RTC calibration by default.

2. The use cases currently active in the DSP are shown.

o If there are ongoing multiple RTC use cases, all of them will be shown in Real
Time Use Case dropdown box. Select one or more to show them.

o The RTC calibration window for a module can be displayed by double-clicking
the module.

NOTE: In RTC, it is necessary to activate the modules being tuned. For example, to tune the
audio modules, it is necessary to activate the audio modules, and to tune voice, it is
necessary to make a voice call.

3. When DSP calibrations are finished, click Set to DSP to download your changes to
the connected device.

4. To retain these DSP calibrations for future reference or to apply them to a different
target, click Batch Copy to ACDB. This copies tuned data from RTC to Online mode
so that the calibrated data in the DSP can be saved in an Online mode .acdb file. To
save the calibration data as an .acdb file, click File > Save as.
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5.1.4 Calibration data differences — Connected and RTC mode

In RTC Graph View, calibration data between connected and RTC modes is compared
for each module. If the data is found to be different, a delta icon is added to the module
block as shown in the following screenshot.

Gain
5 -
A S AT EAS LA S A ST S A LA A S A R A SO A SRS R A R A .'.'.:.'.'.'..'.'.1:c'o""?"‘e'rzﬁﬁo'm'.'_:.'.:.':'.'..'.'.: A SRS A S SRS A A O o A R A S AR .'.'.:.':'.:.'.'.::.'.'..'.'.: EEAS A A A S A A SA S AN R A A A
A a A A
cFCM MS-IIR Filter IR MBDRC Data Logging MFC
= = F"F logcode:oxioB0 T " ChannelsLR T
Tappoint: 0x01 Bandwidth: 16

Sample Rate: 48 kHz

To see the exact differences in data between the payloads of parameters, navigate to
the SPF/ACDB Data Comparison tab in the calibration window of the module. The data
of parameters which can be set or tuned in both connected and RTC modes are shown
in tree format. SPF data is shown in the left tree and ACDB data is shown in the right
tree. Differences are highlighted in red color for easy identification. Data can be merged
either from SPF to ACDB or vice-versa by clicking on the arrow buttons below the trees
based on the desired direction of merge. This will copy the module data completely.
Data is set to SPF/ACDB automatically.

5 Calibratiomwindow=TPC—__ i ) - x
E’ SPF/ACDE Data Comparison Y Comparison Tab

g SPF - ACDB

§ P Bl %

=

8

2 MFC = MFC

= DARAM_\D_MF(_RESAMPLER_CFG4‘ Black color indicates no differences in data l—- PARAM_ID_MFC_RESAMPLER_CFG
resampler_type
use

00 resampler_type 0x0

» 00 use_hw_rs 00
0 dynamic_mode 00

00

*'-\'-V—‘ Red color indicates differences in data

Copy data from SPF to ACDB | Copy data from ACDE to SPF | [ cose |
NOTE: For certain modules such as MFC (which are tagged) or certain multi-channel

modules such as MBDRC, Volume Control, etc., the calibration data can be
overridden at runtime either by the HLOS or SPF. For such modules, the delta icon is
shown on the module block in the graph view despite the data not being explicitly
modified by the user to highlight the fact that there are data differences between
connected and RTC modes.
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5.2 Tune lIR and MBDRC

5.2.1 Configure the IIR filter

The IIR filter is configured using the IIR designer tool. This tool is a graphical filter design
interface that allows the tuning engineer to design and save the filters required to
achieve the intended frequency response characteristics.

5.2.1.1 Use lIR Designer

To launch the IIR designer, launch the IIR module on any path. For example, when
tuning the voice Rx path, launch the IIR designer by double-clicking the RX_IIR module.

O
RX_VOICE_VOL RX_VOICE_IIR
1 n
-3.0 ~ dB 0.0~ dB
© ©

The top portion of the IIR designer window contains the filter output graph.

R¥_VOICE_IIR

GenericView | /IR Designer |

V| Enable
2 3 4 o) 6 7 8 9
Yule Walkerview  ~ Preset Masks: None v Show Coeff Import/Export Load/Unload | Sampling Rate: 8000 v Stage: 3 ~ Mask Editor
| Log View | Grid View | Legends | Backecolor | Set'-Axis Range
10 11 12 13 14 Hz

12

]

[

3

0

1

3

.

=]
42
-5
48

1]

100 200 300 400 00

*Upper Limit* *Lower Limit “Initial Response” *Simulated Response®

The following interface items correspond to the screenshot above.

1. Filter output graph — Shows the filter response, initial response (if loaded), simulated
output response (if an initial response curve is loaded), and the tolerance mask (if
loaded)

2. Yule Walker drop-down — Toggles between Yule Walker and Parametric filter design
methods
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10.
11.
12.
13.
14.

Preset Masks — Allows the use of predefined frequency response tolerance masks
available with the QACT installation

Show Coeff — Shows/hides IIR coefficients
Import/Export — Imports/exports coefficients or EQ points

Load/Unload — Loads/unloads an initial frequency response curve or custom
frequency response tolerance mask

o Initial frequency response curves may be obtained from test systems such as
Head Acoustics ACQUA and Rhode&Schwarz UPV.

o Custom frequency response tolerance masks may be designed as per OEM
requirements.

Sampling Rate — Sets the sampling rate; in Online and Offline modes, this field is
preselected; in RTC, the user must select the appropriate sampling rate manually

Stages — Sets the number of stages in the IIR filter; a maximum of 10 stages for
voice, and 20 stages for audio record/playback are supported; this is not applicable
to MSM6xxx and MSM7xxx chipsets

Mask Editor — Allows the tuning engineer to design custom tolerance masks; masks
may be loaded using the Load/Unload button

Log View — Toggles the frequency axis between log scale and linear scale
Grid View — Shows/hides gridlines on the plot

Legend — Shows/hides the legend

Backcolor — Selects the color of the plot background

Set Y-Axis Range — Sets the Y-axis range

The lower portion of the lIR Designer window contains the EQ point design graph. This
interface varies depending on whether Yule Walker or Parametric view is selected.

2

Reset
12

s

2

100 w0 300 500 1k E x '

1 6 7

5 = : ¥ T
ShuijQ List || Gain + Add EQ PE‘m Remove EQ point | SetY-Axis Range

| GeafomacDB | [ SettoacoB || BatchCopy

When Yule Walker view is selected, the following interface items are available and
correspond to the numbers in the screenshot above.

1.

EQ points graph — Allows for the editing of EQ points by dragging and dropping
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Reset — Resets the filter

Show EQ list — Shows/hides the EQ points list; this list allows for finer control of the
frequency and magnitude points

4. Gain +/- — Increases/decreases the gain of a selected EQ point
5. Add EQ Point — Adds additional EQ points for finer control of the filter
6. Remove EQ Point — Removes existing EQ points
7. Set Y-Axis Range — Adjusts the Y-axis range
Reset
1
Band 1 3 Band 2 Band 3
J2Enable PreGain |0 = ¥| Enable PreGain |0 |= V| Enable PreGain |0 |=
Gain |p 4 4 Gain |0 Gain |0 =
Cutoff Center Cutoff
Frequency 100 5 Frequency 1400 Frequency 4000
Type BASS -7 Type BAND - Type TREBLE
Q-Factor 0.0 = 8 Q-Factor (0.0 E Q-Factor. 0.0 z

When Parametric view is selected, the following interface items are available and
correspond to the numbers in the screenshot above.

1.
2.

N o o ko

Reset — Resets the filter

Enable — Enables the filter for the associated band; if unchecked, the band (stage) is
bypassed

PreGain — Adjusts the amount of gain applied before the associated band

Gain — Adjusts the amount of gain in the filter design for the associated band
Cutoff Frequency — Sets the cutoff frequency for the bass and treble filter types
Center Frequency — Sets the center frequency for the band filter type

Type — Sets the filter type

o Bass — Bass boost or bass cut shelving filter; gain is applied below the specified
cutoff frequency

o Band — Band boost or band cut filter; gain is applied in a band around the center
frequency; the width of the band depends on the Q-factor selection

o Treble — Treble boost or treble cut shelving filter; gain is applied above the
specified cutoff frequency

Q-factor — Specifies the width of the band filter type; a higher Q-factor results in a
sharper filter with smaller bandwidth
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5.2.1.2 Design a filter using the Yulewalk method

The Yulewalk method allows the tuning engineer to draw a curve by clicking and
dragging EQ points on the bottom graph. See
http://www.mathworks.com/help/signal/ref/yulewalk.html for details about this method.
The Yulewalk method is limited by low frequency resolution at higher sampling rates.

GenericView | IR Designer |

Yule Walker view — ~ Jjreset Masks: None ~ Show Coeff Import/Export  Load/Unload | Sampling Rate: |8000 Stage: 3 - =
mm Backcolor | Set Y-Axis Range

Hz

dE

100 200 300 400 500 800 1k 7k 3k ax
*Upper Limit* *Lower Limit* *Initial Response® *Simulated Response™

Reset | Show EQ List | Gain + -  AddEQ Point Remove EQ point | Set¥-Axis Range

12
3 Eg Pt Fregency  Gain
N 1 100 21
. 2 504 3
. 3 1074 14
o 4 1561 o
. 5 2054 44
hu 6 2535 o
F 7 2571 51
e 8 4000 51
-18
-
100 00 300 800 1k i Ik dk
| cotfomacoB | | SetoscDE | [ BetohCopy |

Double-click the IR module to open IIR Designer.

Ensure that Yulewalker view is selected.

If in RTC mode, select the appropriate sampling rate.

Drag the marked points in the bottom graph to achieve the intended filter response.

o kv =

To guide the process of designing the filter, an initial response curve and frequency
response mask can be imported.

a. Toload an initial response curve, click Load/Unload and select Load Initial
Response.

b. To load a preset mask, click Preset Masks and select an appropriate mask.
To load a custom mask, click Load/Unload and click Load Mask.

To design a custom mask, click Mask Editor. Design and save a mask as
required, then load the mask as described in Step c.
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The following example plot illustrates the case where the steps in this procedure have
been performed. The green curve is the simulated filter response which should match
the frequency response measurements on a test system such as Head Acoustics

ACQUA.

GenericView | IR Designer |

[¥] Enable

| Log View | Grid View | Legends | Backcolor

Set ¥-Axis Range

Hz

Yule Walker view | =| Preset Masks: | Receive_UMTS_Ha H Show Coeff  Import/Export  Load/Unload | Sampling Rate: 8000

[ AutoY-fudsScaling

12
&7
54 %
21 \
A2 [
45 \
78 W,

™,
4.4
A7 }\\ //

14 \‘\ /

2k 3k

21
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Reset Show EQ List | Gain +

*Initial Response®

*Simulated Response®

Add EQ Point  Remove EQ point | Set¥-Axis Range [T AutoY-AuisScaling

dE
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5.2.1.3 Design a filter using Parametric Designer

The Parametric Designer provides a parametric equalizer interface to design filters. It
consists of 10 bands, each able to be configured as a bass, treble, or band filter. The
bass and treble filters are shelving filters, while the band filter is a bandpass/bandcut
filter. The band filter also has a quality factor (Q-factor) that allows the user to adjust the
sharpness of the band filter.

1. Double-click the IIR module to open IIR Designer.
2. Click Yule Walker view and change the selection to Parametric view.

GenericView | |IR Designer

Hz

dB

“o0 200 300 400 500 800 1k o 3K [
*Upper Limit® “Lower Limit* Initial Response® *Simulated Response®

Band 1 Band 2 Band 3
] Enable  PreGain [0 |2 ) Enable  PreGain [0 2 7] Enable  FreGain [0 2
Gain -3 = Gain |4 3 Gan 5§
Cutoff Certer Cusoft
Frequency 1100 Frequency 2000 Frequency 2800
Type BASS v Type BAND - ~ Type TREBLE. -
QFacor [0 z QFactor [25 z G Factor B0
| Getfomacs | [ SetoscoB || BachCon |

Ifin RTC mode, select the appropriate sampling rate.
Starting with band 1, set the filter type to bass, treble, or band using the Type field.

Set the gain value to the required amount of equalization using the Gain field.

If the band is of the band filter type, adjust the Q-factor to determine the sharpness of
the filter using the Q-Factor field.

If further correction is needed, repeat Steps 4 to 7 to add more bands.

To guide the process of designing the filter, an initial response curve and frequency
response mask can be imported:

a. Toload an initial response curve, click Load/Unload and select Load Initial
Response.

b. To load a preset mask, click Preset Masks and select an appropriate mask.
To load a custom mask, click Load/Unload and click Load Mask.

To design a custom mask, click Mask Editor. Design and save a mask as
required, then load the mask as described in Step c.

3
4
5. Set the cutoff/center frequency.
6
7

© ®

80-VM407-21 Rev. AD Confidential — Qualcomm Technologies, Inc. and/or its affiliated companies — May Contain Trade Secrets
MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION

156



Tuning engineer

5.2.1.4 Save the created filter

1. Click Import/Export.

2. Select Export EQ Points.

3. Navigate to the location in which to save the points.
4. Click Save.

To save the calibration data for the IR module:

= Offline mode — Click Set to ACDB. To copy the filter to other applicable use cases,
click Batch Copy and select the destination indices in which to copy the filter.

= Online mode — Click Set to ACDB to save the filter to the database on the target. To
copy the filter to other applicable use cases, click Batch Copy and select the
destination indices in which to copy the filter. Click File>Save As and save the new
calibration data. Follow the workflow to update the device with the new calibration
data.

= RTC mode — Click Set to DSP to save the filter to the DSP. This calibration data will
be lost if the use case, e.g., an ongoing voice call, is ended. To prevent data loss,
click Batch Copy and copy back to the active use case. This will save the calibration
to the database on the device. Follow the procedure for Online mode to persistently
save the calibration data.

5.2.2 Configure MBDRC

MBDRC is configured using the MBDRC Designer tool. This tool is a specialized design
interface that allows the tuning engineer to easily tune the MBDRC module.

5.2.2.1 Use MBDRC Designer

To launch the MBDRC designer, launch the MBDRC module on any path, for example,
when tuning the voice Rx path, launch the MBDRC designer by double-clicking the
RX_MBDRC module.

@ QACT File View Tools Help

B B4 (5 | [aDiE calibration || [ DsP caiibration |

Audio Use Case: | Audio Playback (R = Device Use Case: HANDSET_SPKR (7) -

g (<) Fitters — AFE_RX_NONE_TOPOLOGY AUDIO RX MONO COPP
- Sphey AppType vol_step
ASI00 GENERAL_PLAYBACK ~ | STEP.O -

Click to collapse indices

] ] ]
AUDIO_RX_CODEC G| AUDIO_MBDRC AUDIO_IIR
Legend ) @’ 4 < SR A | |
Module 0.0 ~ dB
00 ~ dB L) [5)

©
Volume
Dependent
Module
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The MBDRC designer interface consists of the following three sections (items
correspond to the numbers in the screenshot above).

1. MBDRC configuration — This area is used to configure the MBDRC settings that are
required before starting DRC fine tuning for each band. The following can be
adjusted from the MBDRC configuration box:

o Enable — Enable/disable MBDRC
o No. of Bands — Sets the required number of bands of DRC

o Sampling Rate — Sets the sampling rate; in Online and Offline modes, this field is
preselected; in RTC, the user must select the appropriate sampling rate manually

o X-Over Frequencies — Crossover frequencies may be manually entered in the
text box or adjusted graphically by moving the vertical cursor to the left or right

o Makeup Gain — Makeup gain can be adjusted graphically by moving the
horizontal cursor up or down

2. Parameter tuning box — This area lists the DRC parameters in native units (such as
milliseconds, decibels, etc.). Edit the fields to adjust parameter values.

3. Static level curve — This area shows the designed static level curves for each DRC
band. This curve is a graph of output level vs input level and reflects the settings for
the various compression and expansion thresholds as well as the makeup gain. The
active band selection that is being edited, or was last edited, is shown in white, while
other bands appear in red. The blue line represents a linear curve where no

compression or expansion happens.
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5.2.2.2 Configure MBDRC
Enable MBDRC.
Set the desired number of bands. This can be adjusted later when fine-tuning.

Set the X-over frequencies. Make note of the X-over frequency values for future use.

o bd =

Select Solo or Bypass for each band as appropriate:

o Solo — Mutes all other bands; if more than one band has Solo enabled, then all
bands with Solo enabled are active and others are muted

o Bypass — Bypasses the DRC processing for that band; the makeup gain remains
active for that band.

5. Adjust the DRC parameters for each band to achieve intended static level curves.

Fine-tune the limiter parameters as needed.

Genenchiew  MEDFL Desgrer

7 Ensble Mo Of Bands- |2 - Samping Rate (Hz- [48000 =

Stereo Linked S 4
D Sample Leved 1.0
DRC Diedary fmz) [0~ 25 10.0 10.0
Fems Taw jms) [0~ 500] 40.0 200
Makeup Gain (GB) [24 =~ 24] 02 &0
f
Expand Theeshald [-96 ~ UpCompTh] -0
Limiber
Limter Theesheid 02 Limniter Makeup Gan @E) 0.0 Limiter GainCanlf 059 Limiter Dedwy 3.0 Limer Mase Wt 30
(72~ 18) 43~ 42) D~ 1.0 o~ 10) o= 10
| Getfrom ACDB Set to ACDE Batch Copy
e LTS

5.2.2.3 Save the calibration data for MBDRC

To save all calibration data for MBDRC (except X-over frequencies):

= Offline mode — Click Set to ACDB. To copy the filter to other applicable use cases,
click Batch Copy and select the destination indices in which to copy the filter.
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= Online mode — Click Set to ACDB to save the filter to the database on the target. To
copy the filter to other applicable use cases, click Batch Copy and select the
destination indices in which to copy the filter. Click File>Save As and save the new
calibration data. Follow the workflow to update the device with the new calibration
data.

» RTC mode - Click Set to DSP to save the filter to the DSP. This calibration data will
be lost if the use case, for example, an ongoing voice call, is ended. To prevent data
loss, click Batch Copy and copy back to the active use case. This will save the
calibration to the database on the device. Follow the procedure for Online mode to
persistently save the calibration data.

5.2.2.4 Save X-over frequencies

MBDRC v1 and v2

X-over frequency adjustment is a feature of the tool and is not part of the calibration data
structure. As a result, any tuned values will not persist beyond one session. This does
not mean that the tuning is affected; filter coefficients are calculated from the X-over
frequencies and saved in the calibration data as seen‘in the Generic View tab under
firCoeffs. It is recommended to manually record the X-over frequency value after tuning
MBDRC v1 and v2 so that same value can be used for future tuning.

GenericView \Ml A Nt N LC
LS S 3
— AUDIO_MBDRC_ENAELE
j L Enable [¥] .0x01 S
= AUDIO_MBDRC_CONFIG_PARAM
. uNumBands 0x02
- sLim Threshold Ox0FA2
sLimMakeupGain 0x0100
. slimGe 0x7EBB
_ sLimDelay 0x62
. sLimMaxWait k.2
+ subDrcCfg
fir_oefis
| - fiCoefisi0) OxFFFC
- firCoeffs[1] OxFFFF
- firCoeffs[2] 0xFFFE
" fiCoeffs[3] 0xFFFE
firCoeffs[4] 0xFFFE
- fiCoeffe[5] OXFFFE
firCoeffs[6] OxFFFF
o firCoeffs[7] 0xFFFF
. firCoeffs[8] G0
L firnefsla] 0x02 2L
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If a new session is opened, the X-over frequencies are reset to the default values. To
further adjust the MBDRC parameters at this point, restore the X-over frequency display
to the original setting manually and adjust any parameters required.

MBDRC v3

MBDRC v3 allows the persistence of X-over frequencies. To check if MBDRC V3 is
available in a given build, open the Module Designer and check if the
AUDIO_MBDRC_V3 module is defined in the .acdb file. If it is, this feature may be
utilized by creating a topology that uses AUDIO_MBDRC_V3.

Module Designer ¥ E=NRCL X
Madule ID » I Parameter ID
AFE_SOUND_CLASSIFICATION 00010220 | AUDIO_MBDRC_EMABLE (00010C07
TX_VOICE_ENC_CNG 0<00010F 13 AUDIO_MBDRC_CONFIG PARAM_V3  (e0001090C
TX_VOICE_STREAM_LIMITER G0D010F 15 AUDIO_MBDRC_XOVER_FREQS (00010300
ALDIO_PEAKMETER 00010712

TX_VOICE_MODULE_VPECNS <00010F 16

AUDIO_VIRTUALIZER x000108A5

AUDIO_REVERB 000010844

AUDIO_BASS_BOOST 000108A1

AUDIKD_POPLESS_EQUALIZER 00010864

AUDIO_TX_AIG 00010716

SMOOTH_VOLUME_CONTROL (000111FS

TX_VOICE_FLUENCE_PROWVZ2 RcD0DIDFIT

TX_VOICE_DM_FV5_BROADSIDE Qc00010F 12

AUDIO_DOWNMIX Q00010721

AUDIO_CHMIXER QeD0B10341

AUDIO_DS1AP 00010775

AFE_SPKR_PROT_RX_ V2 B<0001025F
AFE_FB_SPKR PEOT\2 THANP
pe=E SPKR_PROT V2 EX_VIP..

B
Mt S :‘r«
VOICE_MODULE_NGATE,. P
LGE_SOUND_EFFECT 010009010 |
LGE_SOUND_NORMALIZER OxY000A010 3
LGE_MABL < 10008010
AUDIO_UPMIX 00010806
VOICE_MODULE_STABILIZER_RX 010008903 | [
RX_VOICE_WV V2 &0D010F1A =
[ Adds+ | [ Delete- |
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5.3 Tune additional licensed features

5.3.1 Speaker Protection

Demand for high audio volume can push speakers beyond safe operating limits to the
point of device damage. To ensure the safe operation of mobile device speakers without
impacting the user listening experience, the Speaker Protection feature integrates a
voltage and current sense to monitor the mobile device speaker transducer in real-time
and send feedback signals to the DSP.

The Feedback Speaker Protection v2.0 feature includes:
m Stereo speaker protection

m Diaphragm excursion monitoring and control

»  Overtemperature monitoring and control

= Analog clip monitoring and control

The Speaker Protection tuning tool allows the user to observe the performance of the
Speaker Protection algorithm by monitoring algorithm variables sent in the form of diag
log packets. Analysis can be performed on the data received in the tool to generate the
coefficients used in the feedback speaker protection algorithm. To launch the Speaker
Protection tuning tools, click Tools > Tuning>Feedback Speaker Protection or Tools
> Tuning> Speaker Protection v2 Tuning Tool. See Application Note: Voltage-Current
Feedback Speaker Protection V2.0 and Tuning Process (80-NT796-1) for more
information.

5.3.2 ANC/AANC

ANC directly cancels out unwanted background noise at the user’s ear by projecting
antinoise through a speaker or receiver. This allows the user to experience a quiet
environment even when there is considerable background noise.

ANC technology is based on specially designed digital hardware integrated with a codec.
This design achieves a minimal processing delay of < 40 s to guarantee high
performance. ANC also has the generalization capabilities to support many applications
and codec use cases. Applications supported are:

m Headset Feed Forward (FF) ANC — This takes the reference noise before the noise
arrives at the actuator, computes an inverse form of the noise, and plays the
antinoise through the speaker. FF ANC is simple, effective, and can be used with
virtually all acoustic designs, e.g., ear inserts, ear cups, or earpieces. Small ear
insert-type devices or earpiece devices generally use FF ANC because it is difficult
to integrate a mic after the speaker. However, without careful design, an FF system
can suffer directional performance variation when the noise source direction is not
fixed in the 3D space.
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m Headset Feedback (FB) ANC — This uses a mic to capture noises between the ear
canal and the speaker. FB ANC is more complicated than FF ANC since the noise
mic also picks up music and voice signals sent to the speaker. Without sophisticated
control, this acoustic leakage can lead to distortion. FB ANC is typically more
effective at low-frequency noise reduction and has less directional performance
variation than FF ANC.

» Handset Adaptive ANC (AANC) — New for version 2, AANC is a Digital Signal
Processor (DSP) firmware that uses signals from two ANC mics to adaptively control
FF ANC in the codec hardware. For earpiece ANC application, AANC can provide
robustness against holding position and pressure. AANC is highly integrated with the
audio codec and supports a wide variety of codec operating frequencies. This
integrated design allows an external processor to access the ANC mic input signals
through the codec PCM interface.

The ANC tuning tool allows the user to tune the ANC feature and generate DSP AANC
parameters. P-path, S-path, and E-path recordings are collected, converted from 48 kHz
to 8 kHz/16 kHz, and analyzed. From these recordings, ADIE ANC and DSP AANC
parameters are generated. AANC parameters can be monitored in RTC/RTM mode and
calibrated in real time simultaneously. To launch the ANC tuning tool, click Tools >
Tuning>ANC Tuning Tool. See ANC Tuning Guide (80-NK803-1) for more information.

5.3.3 Fluence

Fluence v5 is Qualcomm’s proprietary echo cancellation and noise suppression solution.
It supports Single Microphone, Dual-Mic Endfire, and Dual-Mic Broadside modes.

The Fluence Tuning Tool (FTT) allows the user to observe the performance of the
Fluence algorithm by monitoring the algorithm variables sent to the PC as diag log
packets. Recordings can be saved onto the PC and analyzed offline using Offline mode
functionality. To launch the FTT, click Tools > Tuning>Fluence Tuning Tool — Offline
Mode.

FTT supports the following module IDs:

s TX_VOICE_FV5ECNS_SM

s TX_VOICE_FV5ECNS_DM

= TX VOICE_DM_FV5 BROADSIDE

See the following documents for more information:

m Presentation: Fluence v5 Acoustic Echo Cancelation Audio Tuning Training (80-
NK880-2)

m Presentation: Fluence v5 Noise Suppression Audio Tuning Training (80-NK880-3)

m Presentation: Fluence v5.5 Broadside Noise Suppression Audio Tuning Training
(80-NK880-4)

80-VM407-21 Rev. AD Confidential — Qualcomm Technologies, Inc. and/or its affiliated companies — May Contain Trade Secrets 163
MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION



Tuning engineer

5.3.4 AudioSphere

AudioSphere is a solution for free-field surround sound. QACT provides a GUI interface
called the AudioSphere Visual Designer for tuning this feature.

To tune AudioSphere:
1. Double click the AudioSphere module to open the AudioSphere Visual Designer.
2. Select one of the following tabs:

o Stereo Speaker Positioning —This tab is used to apply the AudioSphere effect to
stereo playback content

o 5.1/7.1 Speaker Positioning — This tab is used to apply the AudioSphere effect to
multichannel content

3. Set the values for the front and rear angles by selecting the front and rear speakers
and moving them using the mouse or up/down keys. The highlighted part on the
ellipse shows the bounds after which the speakers will not move.

F 3

b—

4
Speaker Distance 59

e \". Right Front Angle

260 "3” hf,” 100

/

\
Left Rear An\ / Right Rear Angle

4. In the Base Parameters text fields, configure the distance between the speakers on
the headset and set the base distance between the headset and the user’s head. As
the parameters are updated, the corresponding highlights are displayed in the GUI.

Left Front Angle

11

5. When configuration is complete, Click Set to ACDB to save the AudioSphere
calibration data. See Section 5.4 for instructions on using the Batch Copy function to
copy the calibration data to other destination indices.

5.4 Batch copy to save files locally

Two types of batch copy is supported.
1. Module batch copy
2. Use case batch copy
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5.4.1 Perform module batch copy

Double-click a module and, if necessary, make appropriate adjustments.
Click Batch Copy. The Batch Copy form displays.

In the COPY FROM pane, select the parameters from which to copy.

In the COPY TO pane, select the appropriate combinations.

a &~ wh =

To select all use cases, click on the “Select All” button at the top.

Module Batch Copy - IR MBDRC

Copy From: Copy To:
v BIRMBDRC_0x00004457 | |nclex : |selectCalkey - | [ PleaseSclectVaives ~ |

PARAM_ID_MODULE_ENAE « [ Usecase: [DeviceTX: Speaker_Mic] [StreamTX: PCM_Record]
y [ IR MBDRC_0x00004575

« [J Usecase: [DeviceTX: Headphone Mic] [StreamTX: PCM_Record]

» [ IR MBDRC_0x0000456D

« [ Usecase: [DeviceTX: Handset_Mic] [StreamTX: PCM_Record]

» 1 JIR MBDRC_0x00004565

« [ Usecase: [DeviceTX: USB_ Tx] [Stream TX: PCM_Record]

3 [ IR MBDRC.0x0000457D

PARAM_ID_IIR_MBDRC_CC

PARAM_ID_IIR_MBDRC_FIL

~ [ Usecase: [StreamRX: PCM_Deep_Buffer] [DeviceRX: Speaker] [DevicePP_Rx: Audio_MEDR
» [JIIR MBDRC_0x00004017

+ [ Usecase: [StreamRX: Compress_Offload_Playback] [DeviceRX: Speaker] [Instance: Instanc
3> [ IR MBDRC_0x00004017

~ [J'Usecase: [StreamRX: PCM_Offload] [DeviceRX: Speaker] [Instance: Instance_1] [DevicePP_

y [ IR MBDRC_0x00004017

T T

6. Users can also search for and select specific keys.

|' Expand to view all  _ |

Index :  volume selected items

: Select All Unselect s
« [ Usecase: [DeviceTX: Speak nselec

Level_0
Level_1

» [ IR MBDRC_0x00004575

7. Click OK. A message similar to the following will appear in the log window to indicate
the batch copy result.

Started Cal Data Batchcopy ...
..Completed Cal Data Batchcopy.

8. Click File>Save as and navigate to the directory in which to save the file.
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9. Click OK.

5.4.2 Perform use case batch copy

1. Click Use Case Batch Copy. The Batch Copy form displays.

2. Select the Source Use Case from the left pane and Destination Use Case from the
right pane. Source use case will contain the list of use cases selected in the Graph
View.

2% Use Case Batch Copy — [m| X

Source Use Case: Destination Use Case:
PP_T: Vioice_UI_Fluence_FFECNS] [StreamTX: Voice_UI] [VoiceUl_Stream_Config: SVA] ~ PP_T: Vioice_UI_Fluence_FFECNS] [StreamTX: Voice_UI] [VoiceUl_Stream_Config: SVA] ~

TA): Targetid -(txBOOODOTAY)

SGKVInstance: Instance 1 StreamTX: Yoice U Voi

i RSSO | | Container SwEDOO0IOE ' Coptainer OxEDODIIE |

GinG SPUTTER DIO_DAM SUFF VOICE WAKEUR = oM ERC IR RESAMPLER i | oamroseme nD sHareD memE| |
" r H—" - L3 |

i I i

icelll Stream Confige SVA | Refid-(0xBO00000A): Targetid -{(xBO0000CAY)

POM_CNV

3. Once comparison is complete, the graph shows the same/modified/new/deleted
modules.

o Black color denotes the module data is same between both use cases.
o Red color denotes that module data is different between both use cases.

o Blue color denotes that module is present in source and not present in
destination use case.

o Grey color denotes that module is present in destination but not in source use
case.

4. Click on module(s) with Red color to copy data from source to destination.
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298 Use Case Batch Copy

Source Use Case: Destination Use Case:
[StreamPRX: PCM_Deep_Buffer] [DeviceRX: Speaker] [DevicePP_Rx: Audio_MBDRC] ~ [StreamRX: PCM_Deep_Buffer] [DeviceRX: Hi
Cal Data
« |IR_MBDRC_0x00004017 ~ |IR_MBDRC_0x00004542
[] <Zero= [ =Zero=

Add
<(Gain: Gain_0= <(Gain: Gain_0=

[[] =Gain: Gain_1= <(3ain: Gain_1=

Add
[[] =Gain: Gain_2> Matching <(Gain: Gain_2=
CKVs

[[] =Gain: Gain_3= (] =Gain: Gain_3=

[[] =Gain: Gain_4= [ =Gain: Gain_4=

Selections: Select All Unselect All Remove Selected

Close

Select cal keys on left and right and click Add Selections.
Click Close.

Users can also select matching CKVs to copy from Gain_0 to Gain_0, Gain_1 to
Gain_1 etc.

8. In case module has differences in both Cal Data and Tag Data, two tabs will be
shown to the user.

9. Click OK to copy for all the selected modules.
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5.5 Load files to a target device

5.5.1 LA

note: This process may change from chipset to chipset. Users are encouraged to contact QTI
support.

1. Toload ACDB files to an LA target device, execute the following commands in the
adb shell:

adb root
adb remount
adb shell "rm -r etc/acdbdata"

2. Copy all .acdb files from vendor\gcom\proprietary\mm-audio\audcal\family-
b\acdbdata\
<target>\<form factor> to the local folder, say c:\temp.

Open a PC command prompt and go to c:\temp.

Push all .acdb files to the folder used on the device, e.g.:

adb push MTP Bluetooth cal.acdb /etc/.
adb push MTP General cal.acdb /etc/.
adb push MTP Global cal.acdb /etc/.
adb push MTP Handset cal.acdb /etc/.
adb push MTP Hdmi cal.acdb /etc/.

adb push MTP Headset cal.acdb /etc/.
adb push MTP Speaker cal.acdb /etc/.

5. adb shell sync
Reset the phone or restart mediaserver for new .acdb files to take effect.

As an alternative, instead of restarting the device you can kill the mediaserver
process via the following commands:

adb shell
ps "mediaserver"
kill -9 <mediaserver pid>

This should restart the mediaserver process which reinitializes the ACDB.

7. If everything was done correctly, you should be able to see valid sizes for all 7 .acdb
files. When the files are displayed, run the following commands:

adb root
1ls -1 /etc/*.acdb

80-VM407-21 Rev. AD Confidential — Qualcomm Technologies, Inc. and/or its affiliated companies — May Contain Trade Secrets 168
MAY CONTAIN U.S. AND INTERNATIONAL EXPORT CONTROLLED INFORMATION



Tuning engineer

5.5.2 QNX

Use the instructions in this section to load audio_cal.acdb to EFS for MSM8974.

To load .acdb files that were created in Offline mode to the file system on the target
device via file copy and device switch:

1. Navigate to the directory on the QACT workstation where the appropriate .acdb files
are stored.

2. On the target device, search for *.acdb file(s) to determine its location on the target
device.

On the QACT workstation, copy the modified *.acdb file(s).
On the target device, paste and overwrite the existing *.acdb file(s).

Reboot the device. The ACDB software will search for the *.acdb file(s) and store the
delta of the .acdb file(s) under the file system and built-in database.

5.5.3 WA and WP

Use the instructions in this section to load *.acdb file(s) to EFS for MSM8960 WA and
WP targets.

To load .acdb files that were created in Offline mode to the file system on the target
device via file copy and device switch:

1. Navigate to the directory on the QACT workstation where the appropriate .acdb file is
stored. This folder is found in the path from where the ACDB driver is installed.

2. On the target device, search for *.acdb file(s) to determine its location on the target
device.

o For WA, this will be a directory named Liquid in the path from where the ACDB
driver is installed.

o For WP, this will be a directory named Fluid in the path from where the ACDB
driver is installed.

On the QACT workstation, copy the modified .acdb file(s).
On the target device, paste and overwrite the existing .acdb file(s).

Reboot the device. The ACDB software will search for the .acdb file(s) and store the
delta of the .acdb file(s) under the file system and built-in database.
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Part 3: WCD/WSA EVB Products
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6 Using QACT with WCD/WSA EVB
products

For WCD/WSA EVB Producit(s), there are no QWSP/ACDB files to open.

= After connecting to a WCD Evaluation Board, the Engineering View is shown to allow
for execution of QCRG scripts and debugging of the hardware interface.

m After connecting to a WSA Evaluation Board, the WSA Evaluation View is shown to
provide an audio player with QTI signal processing simulation for the evaluation of
WSA and Speaker Protection performance.

6.1 WCD Evaluation Board — Engineering View

Refer to Sections 4 through 12 of WCD934x Qualcomm Codec Evaluation Tool
(80-N5283-8 A) for information on the WCD Evaluation Board Engineering View.

6.2 WSA Evaluation Board — Evaluation View

QACT supports playback of PCM/WAY files on speakers connected to the WSA
Evaluation Board. QACT automatically detects the WSA Evaluation Board when it is
connected to the PC via USB provided that the QTIl Thesycon USB drivers are already
installed on the PC.
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To connect to WSA Evaluation Board:

1. Launch QACT.

2. Connect the WSA Evaluation Board to the PC via USB cable.
3. Click Connect To Device.

Recently Opened Files

- =
‘ Connect To Device

Online/Real Ti Calibration Mode
Open ACDB File On Disk (OnfinelReal Time Cafbration Mode)

(Offline Mode) #2 connection Configuratior

| File Modification

B DiffiMerge ACDB Files
Compare different files with the same IDs and merge calibration data.

Recently Connected Devices ! Conversi
pdaie files

Meed Help?

Release Notes User Guide (Englis! Guidﬁ;ﬂﬁ%d T

v8.02.1 QuaLconww

The following Ul should be displayed if the connection to the EVB is successful and the
WSA is detected.

Q oacr

Flle Tools Hep

Usecase: Sterso_Symretric_Speaker_Protecion R W Encble Laser

Device 521

Product Diagrem
& Defaut QCRG Scrpt

C Custom QCR Sorg”csv}
Devize SartUp Ul

Devize Tear Down

PC — DSP —  BOLERO
Mediz Player .
PCM File Name *wav) Browsz
{ [ - _,‘
o0p

osP
Comertzd Vew

‘SGKV: [UseCaseD: Stereo_Symmetric_Speaker_Protection ] (0xB0000021)

i i Cortainer_0>EDC

i 7}

4 .

|| Wite Shared Memory Data Logging PCM Comerter Data Logging
: EndFoint

Container OXEDOO002E

Lo

L ’

| 1| Dotalogging MEC VS-IR Fier

Lo R Fiter Gain

note: If multiple devices are connected to the PC, QACT opens a window that lists all detected
devices. Select the appropriate EVB hardware from this list and then click Connect. The
main evaluation view will then be displayed.
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This tool can be used to:
= Evaluate the quality of playback on the speakers attached to the EVB

m Perform RTC of certain modules in the predefined use case(s) with a limited set of
QTI postprocessing modules

= Tune and evaluate the performance of the speaker protection algorithm
= Save the tuned ACDB files

note: The tool ONLY supports playback of 16/24 bit mono/stereo PCM/WAV files with a
sample rate of 48000 Hz. All other content must be transcoded to this format.

6.2.1 Playback of WAV files using the tool

To start a playback session:

1. Select the appropriate use case from the dropdown based on the number of
channels in the file to be played.

2. Click Browse and select the WAV file.

3. Click Play to start playback.

File Tools Help

Usecase: Mono_Speaker_Protection sd M Enable Laser

. Mono_Speaker_Protection
~Device Setup —

(®) Default QCI Stereo_Symmetric_Speaker_Protection

Stereo_Asymmetric_Speaker_Protection
O Custom QC s 8 -
Mono_Feedback_Speaker_Protection

Device Star .
Stereo_Feedback_Speaker_Protection

Device Teal MCS_Stereo_Playback_Usecase

MCS_Stereo_Capture_Usecass
~Media Player — Laser_Data

PCM File Name (* wav)

Loop
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6.2.2 Playback with default/custom QCRG script

There are two options to enable the WSA EVB hardware to set the appropriate hardware
registers that enable the speakers/WSA:

m Use the default QCRG script that is shipped along with the tool
= Use a custom QCRG script by specifying the location of the script to be used

Select the appropriate radio button in the main evaluation view based on the
requirement. If a custom QCRG script is to be used, provide the location of the script by
clicking Browse so that it can be executed to enable the hardware before playback is
started.

~Device Setup
() Default QCRG Script

(O Custom QCRG Script(*.csv)

Device Start Up

Device Tear Down |

note: Validation of custom QCRG scripts is beyond the scope of QACT. Verify that the script
enables the required registers by other means before it is run in QACT. The tool simply
runs the script provided and, if playback does not work as expected, checks whether or
not the provided QCRG script is valid.
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6.2.3 Playback with laser support

If the WSA Evaluation Board has laser measurement capability to measure the
excursion of the speaker with greater precision and accuracy, QACT can be used to
show the RTM plots of measurement vs. predicted vs. DC excursion.

note: This requires additional hardware that includes a laser measurement setup. The laser
should point towards one of the speakers attached to the EVB and the setup should be
such that the measured excursion value without any playback is as close to 0 ym as
possible.

To use this functionality:
1. Click Enable Laser in the main evaluation view.
2. Click Left or Right based on the speaker to which the laser setup is hooked.

File Tools Help

Usecase: Stereo_Symmeiric_Speaker_Profection - Enable Laser O Left @ Right

Start a playback session using a supported WAV file.

4. Open the calibration view of the speaker protection module in the Connected View
tab from the main evaluation view.

5. Navigate to the Monitor section of the selected channel in the Power Amp/Speaker
Model block.

6. Click Start to see the RTM plots that show the excursion of the speaker as predicted
by the algorithm vs. that measured by the laser.

w - MODULE_ID_SPEAKER_PROTECTION - X

Spec View

able | Configure Channels

Collapse SPv4 Block Diagram O]

LSpeaker | Rspeafer| MonitorLeftSpeaker

Excursion (mm)

006-
£ oo
= om

001~

1w E 40 ) 2 24 X 6H B K % K* &

M’W

Initial Delay: 468

aaaaaaaaaa

*Measured*  *Dc*  *Predicted*

Start
3

Getfrom ACDB Setto ACDB Batch Copy

Stopped Performance Monitoring.
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6.2.4 WSA Evaluation Board — Engineering View

To access the registers and see the Engineering View of the WSA Evaluation Board,
click Tools -> Advanced in the menu bar of the main evaluation view. This opens a new
window that shows an engineering view like that described in Section 6.1.
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7 QACT latency analyzer

The latency analyzer tool measures the path latency between two (or more) log points in
an audio topology. It makes use of the PCM RTM packets generated by data logging
modules (that is, data log points). Log points may be placed at different points in a
topology to monitor the signal passing through.

The cross-correlation is used to determine the latency between two PCM signals. It
outputs the peak correlation level in percentage (%) and the latency in both samples and
milliseconds. PCM data will be captured for each enabled log point and passed to the
cross-correlation (with one of the log points being the reference).

The tool will resample a signal if the sample rates between the signals do not match.
The lowest sample rate is chosen for resampling.

The tool will also change the bit resolution if the bit width of the two signals do not
match. The highest bit width is chosen for the conversion.

7.1 Opening latency analyzer

Click Tools > Latency Analyzer.

) B O & - #& - AutoRecovery o Highlight PP Modules |
~ N P , Y"\
G Edit Wi | Tools Help
’ I3 Module Manager | |~#*Load IRM Lag | ﬁ 3 Neural Net Model M:
» X Driver Module A ALSALib Exporter

Discovery : Latency

Wizard R View QACT Log Analyzer

Manage Modules Rescurce Monitor  PCM Analysis Tools Misc

Depending on the mode, two different Uls may be presented: Connected RTC and HDF.
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QACT latency analyzer

7.1.1 Connected RTC

This mode enables real-time capture of PCM data from an active use case (playback,

record, VolP, etc.) using the media controls above plots. The user can generate HDF
files for offline viewing using the “Log to *.HDF” control.

e X 0

Duration (sec) 10 |Ologto=ndt @ [ | 00:00.000 Measure Latency
Tims Delay (ms)
L ansran, ixsil@]afrasa]e]
7.1.2 HDF
A HDF file contains the captured PCM RTM packets for the enabled data logging
modules. This mode allows the user to open an HDF file which will be parsed and
display the log point PCM data captured during the RTC session. There are no media
controls in this mode.
Latency Analyzer [ X fe]
Time Delay (ms)
 CIEEEIC) s @ @frai @] @]

Log Messages Latency Analyzer

7.2 Ul controls

7.2.1 Title bar controls
Latency Analyzer E X o [DeviceTX: Handset_Mic] [Instance: Instance_1] [DevicePP_Tx: Audio_Fluence_SMECNS] [StreamTX: PCM_Record] o

# Ul Control
1 Open HDF File

Description

Opens a file dialog where the user can select a *.hdf/*.isf file from the
windows explorer. The HDF file will be parsed, and the signal list will be

populated with data logging modules whose log codes were enabled in
the use case.

2 Close HDF Session This control is only enabled after opening an HDF file. It closes the

current HDF session by clearing the signal list and closing the HDF file.

Opens the options dialog directly to the latency analyzer page. Additional
settings for the tool can be modified here.

3 | Settings
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# Ul Control Description

4 Active use case dropdown Used to filter the signal list by showing all data logging modules

associated with the selected graph key vector

7.2.2 Options

Allows the user to set the latency analyzer output directory where all output of the
Latency Analyzer will be written.

Search

Options (Ctrl + E [o]

Auto Recovery
Audio Logging
Validation Configuration
RTC Buffers
Latency Analyzer
4 Usecase Configuration
Usecase Categorization

Usecase Naming

Automotive Configuration

Qutput Directory
All generated oufput is saved to this directory This includes *.wav, * hdf and debug files.

C\Users\kofis\AppData\Local Qualcomm\QACT 8 1\Latency

7.2.3 PCM capture controls

Duration (sec):

(2] © 0O ©
Ologto*haf @ [ | 00:00.000

# Ul Control

Description

1 Duration

The length of the capture in seconds. The maximum duration allowed is
1 min. The minimum duration is 10 secs.

2 Log to HDF

Checking this option will generate an HDF file in the latency analyzer
output directory.

3 Record

Starts audio capture and runs for the duration specified.

Stop

Stops the current capture session.

5 | Time display

The timer displays the current time in mm:ss.sss format (minutes and

seconds)
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7.2.4 Data logging signal list

This is a list of data logging modules filtered by the active use case dropdown or parsed

from the HDF file.

Ineé,tance ID: 0x4147 Log Code: 0x1586 Tap Point: OerB

PCM_CHANNEL_L

0
o

MediaFormat: 48000 Hz 16-bit

o Ol

# Ul Control Description

1 Plot color The color of the signal used in both the PCM signal and cross-correlation
plots

2 Instance ID, Log Code, Tap Point | The module instance ID that identifies the module instance along with

the data logging configuration (log code + tap point).
The module instance ID is not available in HDF mode due to SPF
framework limitations.

3 Reference Label

A label indicating that the signal should be used as the reference point
when calculating the latency. To set a reference signal, right click on a
data logging module in the list. This reveals a context menu with an item
in the menu “Set as Reference Signal’.

Channel Selection Dropdown

A dropdown containing a list of available channels

Channel Count

Indicates the number of channels captured for the data logging module

Media Format

The sample rate and bit width of the PCM signal passing through the
data logging module

7.2.5 PCM and cross-correlation plots

The PCM captured during the active use case or parsed from Inst D: 0xd147 L
the HDF file are displayed on the PCM plot. The plot colors netance T

shown in the data logging signal list are used to associate the PCM_CHANNEL_L
plotted signal with the log point in the list. MediaEarmat- 42000 Hz 16-bi
PCM can be selected and then analyzed using the Measure .

Latency button, which will calculate the latency between the log instance ID:  0x4135 L
points using the cross-correlation. PCM_CHANMNEL_C

MediaFormat: 48000 Hz 16-bi

Instance ID:  Ox46G

PCM_CHANNEL_C

L

MediaFormat: 2000 Hz 16-bit
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PCM signal plot

Pcm Signals
T
Y B e e EEEEA i I i i;i LT
i i
0.4 i AR
y i |
2 i i
£ -0 St i - ! -
a T T d
£ ! :
<1 | |
i i
N gy i Sy R yayp——
7 A 0 . S
0ms 2s 4s 6s 8s 10s
Time

A single plot where all the PCM signals are plotted and overlayed. Users can select a
range of PCM to analyze by dragging and dropping a selection rectangle.

Cross-correlation plot

The cross-correlation of two PCM signals are plotted here. The plot color of the non-
reference signal(s) are used. To view the calculated latency, click the dropdown on the
toolbar and select Show Legend on the context menu. The legend will display below the

plot.
Cross Correlation
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-200 ms 0 ms 200 ms

Delay (ms)

— 48000 Hz 16-bit Delay{msec): 17.6041666666667

8000 Hz 16-bit Delay(msec): 26.625

x-Axis:@ Q Y—Axis:@@ ]

Show Legend
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QACT latency analyzer

7.3 Workflow

Use the RTC or HDF workflow depending on your needs and then follow the measuring
latency workflow described in Section 7.3.3

L I e )

Container_0xEQ000013
PCM Converter /]
Data Logging Data Logging Data Logging
Logeode: Ox152E Logcode: Ox19AF Logeode: Ox152F
Tappoint: 0x01 Tappoint: 0x01 Tappoint: 0x01

7.3.1 RTC workflow
Open QACT and connect to the device.

Click Tools > Latency Analyzer.

Start a use case on the device.

o nh =

Once QACT displays the use case in graph view, select a use case in the latency
analyzer use case dropdown.

5. The signal list should be populated with data logging modules that are enabled in the
use case.

Data logging modules can be enabled/disabled in graph view. You will need to
refresh the signal list by clearing the selected signal using backspace and reselect
the use case.

6. Configure two or more data logging modules by selecting a channel to display.

Choose one of the data logging modules to be the reference signal by right clicking
an item in the list and selecting Set as reference in the context menu.

8. Specify the duration of the capture.
9. Optionally check the “Log to *.hdf’ checkbox to create an HDF file for offline viewing.
10. Start the capture session by clicking Record.

11. After the capture session is complete, the PCM for all data logging modules will be
displayed in the PCM Signal Plot.

7.3.2 HDF workflow
Open QACT in Offline/Connected mode.

Click Tools > Latency Analyzer.
Click Open HDF.

Select an HDF file from your file system. The HDF file is parsed, and the signal list
should be populated with data logging modules that were enabled in the use case.

> wDh =

5. Configure two or more data logging modules by selecting a channel to display.
The PCM for the selected channel will be displayed in the PCM Signal Plot
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7.3.3 Measuring latency

1. Select a range of PCM in the PCM plot. Ideally, this should be less than 2 secs worth
of PCM. Any longer and the processing time of the cross-correlation will go up.

Click Measure Latency. The cross-correlation plot will be updated.

3. To view the calculated latency, click the dropdown on the toolbar underneath the
cross-correlation plot and select Show Legend on the context menu. The legend will
display below the plot.
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8 Data logging PCM viewer

The PCM data that the data logging module receives in RTC mode is displayed in a
waveform with the help of the PCM viewer. The waveform can be seen in three ways:

Data logging module overlay (RTC)
Real-time PCM viewer in spec view
Static mode

8.1 Data logging module overlay

In RTC mode graph view, the data logging module has the functionality of displaying
or collapsing the overlay. If collapsed, it would be the same size as that of other
modules, otherwise it expands as a larger control which is used to view waveform.

o Collapsed state:

Data Logging
Logcode: Ox1531
Tappoint: 0x0002 |

~
7o
»a 0 =—

)

Overlay Expander

o Expanded state:

Module details section

A i O
() Data Logging: Log: 0x1531 Tap: 0x0002

[m]

=" MS-IIRFil

Enable/disable PCM viewer,  ®=

-bit
tkHz

ioouoe  OOMNGS

“Hz -- bit - channel

PCM Details L

00:00:0¢ -
Duration

Enable Checkbox
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Data logging PCM viewer

= The following are displayed on the data logging overlay:

(]

Module details — Consists of name, log code, and tap point of the data logging
module

Enable/disable PCM viewer checkbox — Shows or hides the waveform. When the
checkbox is checked, PCM packets are subscribed on log code and tap point.
Unsubscribed when unchecked.

PCM details section — Displays sample rate, bit width, number of channels and
channel selection dropdown

PCM_CHANNEL_L +
PCM_CHANNEL_L

| PCM_CHANNEL_R

. —

L

Duration section — Displays the time duration in which the module’s PCM viewer
is enabled

Settings — Contains options to set the display ratio (number of packets per pixels;
time taken for waveform to each from start to end of overlay display)

Enable checkbox — For calibration. The functionality is the same as that of the
check box present in the top left corner of other modules.

Example:

-

Data Logging: Log: 0x1531 Tap: 0x0002 —

— | MS5-IIR Fili
[1D: Ox40E

48 KHz 16 bit 2 channel 00:00:47

FCM_CHANNEL_L -

e

e O =
A
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Data logging PCM viewer

8.2 Real-time PCM viewer in spec view

In RTC mode, to view the waveform in spec view, first the PCM viewer should be
enabled in the overlay and the spec view should be open. This hides the waveform in
the overlay. At most two chart controls will be shown in spec view, each chart control to
show PCM waveform for each channel.

Preview Controls and settings

’ R i 4
{ 2 o
i CEE] |
e |

[ Q- !

i e ]

i
. |
ChartControl 1 | _'-|J|“' AT S, &, i bl e o

1T | I.1|Jr,u_. | A AT s A ,-_ti?‘wt.r..,.- s A R i || —

I |‘ "|-| "- Al m: e san L ke o i L
] - fﬂ\l l |||| ||'“ [ e ‘I.I _I,u__sll,'.i""..'|l f}'*-"‘"-'-'tf-u.""'“.“"-.- VAN v b e L ‘.v‘ll'-' iy
o 2

Chart Control 2

Preview

o The graph of two channels that are selected in the channel dropdown in controls
and settings

o Selecting a region in preview can be done by clicking at a point and dragging to
the required position

T VS Wop—
MWM

m Chart control 1 — The PCM data of the “Top” channel selected in controls and
settings

m Chart control 2 — The PCM data of the “Bottom” channel selected in controls and
settings

Graph Controls

Tep |PCM_CHAMMEL_L * |Bottom |PCM_CHANNEL_R =
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Data logging PCM viewer

= Controls and settings:

o Open .wav file — Open any wave file in the data logging spec view by clicking

o Save File — In RTC mode, when the PCM viewer is running on real-time PCM
packets, the packets that are logged so far in the current session can be saved
as a .wav file. Opening the spec view starts a session and closing ends the
session.

o Details — Displays the details of PCM data including sample rate, bit width,
number of channels and log code, and tap point of the data logging module

Log Code Ox1531
Tap Point 00002
Sample Rate 48 KHz
Eit Width 16
Channels 2

Data Source DSPRTM

= Selection — Displays the selection positions that are selected in the preview

Selechon/View

Start A End Duration
Selection 00h81m 00 00h 01m :03s 00h 00m :03s

View - - -

m View — Shows the duration of the input .wav file

Selection/View

Start End Duration
Selection 00h DBm :22s 00h 06m :35s 00k 00m :12s
View 00h 00m :00s 00h O7m :12s 00h 07m 125
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Data logging PCM viewer

m Channel selection — The incoming PCM data can have multiple channels. But only
the channels that are displayed in the dropdown are visible in the corresponding
chart control

Graph Controls

Top |PCM_CHANNEL_L = |Bottomn |PCM_CHANMMEL R =+
PCM_CHANNEL_L

I\ . N o
PCM_CHANNEL_R | .Y-Axis:| ® J| EJJ
s Zoom controls — Zoom in and zoom out for X and Y axis.
s @ | Q y-Axs| @ | Q

m Auto Scale — The graph scales in the chart controls (that is, at any point all the
samples are visible on Ul)

= Auto Scroll — The graph scrolls with regard to the X axis. Only a set of samples are
displayed at any point.

. ————
Auto Scale || Auto Scroll X j

8.3 Static mode

A .wav file can be imported in data logging spec view to view the contents of the file.
This can be done in offline and online modes of QACT. This is called static mode
because once a file is opened, the data does not change.

= In RTC mode, if real-time PCM viewer is running, the user can still open a .wav file
but the real-time PCM data is gone. The user needs to confirm this step.

Realtime PCM viewer is currently enabled. Do you still want to
discard this and open a wav file?

Yes Mo

m Save option is hidden in static mode
=  Graph controls like auto scale and auto scroll are hidden in static mode

= The opened wave file name can be seen in data source of details section
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Part 4. Support and References
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A Requesting support

A.1 QACT log

QACT creates log files to store log messages when a user is tuning data. These log files
allow QACT developers to perform analysis when a QACT-related issue is reported.

After QACT starts, once a file is opened or a device is connected, a log file for this
QACT session will be created with the name format QACT _version_timestamp.log. This
log file will be used to store information until the QACT program is exited (not when a file
is closed).

All QACT log files are stored in \QACT installation folde\QACTLogs. You can access
the log folder in QACT in two ways:

= Right-clicking anywhere in the QACT window and selecting Open Log File Folder
while in the QACT main screen.

i
. OACT File View Tools Help

AFE_TX_NONE_TOPOLOGY
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QACT v8.1 User Guide Requesting support

A.2 Use space logs

noTe: This section applies to LA only.

To get the user space logs, run the following command:
adb shell logcat > logcat log.txt

If you have QACT connection issues, see messages about ACDB not being initialized, or
data from .acdb files does not seem to be set, you will also want to kill the mediaserver
during user space logging.

To restart mediaserver, run the following commands:

adb shell
ps "mediaserver"
kill -9 <pid>

A.3 Kernel logs

NoTe: This section applies to LA only.

To get the kernel logs, run the following commands:

adb root

adb shell

mount -t debugfs debugfs /sys/kernel/debug

echo file audio calibration.c +p > /sys/kernel/debug/dynamic debug/control
echo file audio cal utils.c +p > /sys/kernel/debug/dynamic_debug/control
echo file rtac.c +p > /sys/kernel/debug/dynamic_debug/control

echo file g6adm.c +p > /sys/kernel/debug/dynamic_debug/control

echo file gb6bafe.c +p > /sys/kernel/debug/dynamic_ debug/control

echo file g6voice.c +p > /sys/kernel/debug/dynamic debug/control

echo file gb6basm.c +p > /sys/kernel/debug/dynamic_debug/control

exit

adb shell cat /proc/kmsg > kernel log.txt
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QACT v8.1 User Guide Requesting support

A.4 QXDM logs

To get the QXDM logs:
1. Open QXDM.
2. Click Options > Message View Config.

3. Under Known Messages, select the following checkboxes:

[m]

[m]

[m]

]

(]

]

© ® N o O~

QDSP6

APR modem

APR apps

APR ADSP

Audio vocoder services

Voice recognition

Click Options > Connections.

Set the Target Port field to the connected device and click OK.
Start the use case you are currently debugging.

When done capturing logs, click Options > Connections.
Select Disconnect and click OK.

Click File > Save ltems to save the .isf file. Provide this file for debugging when

submitting a case.
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B Debugging

B.1 QACT connection

This section explains issues that may be encountered when using QACT.

QACT installation corrupted. Please reinstall QACT.

Critical DLLs needed for QACT functionality are not found in the installation directory. To
resolve this issue, uninstall QACT and reinstall to ensure all files are in the installation
directory.

Unable to find any connected device

m Possible issue 1 — QPST is too old and needs to be upgraded

o If this is the issue, QPST will look like it has detected the device, but the device
name has question marks in the name.

o To fix this issue, upgrade QPST and try again.

m Possible issue 2~ QACT and QPST are not run in the same mode (Administrator vs.
User mode

o If this is the issue, ensure that both QACT and QPST are run in Administrator
mode.

n Possible issue 3 — If device is not detected in QPST, confirm the following:
o Device is connected to PC

o USB driver is installed/working

Unable to receive any data from the device with %s on port %s

m Possible issue 1 — QACT’s communication service does not have permission to
access DIAG. To fix, run adb commands to give access.

m Possible issue 2 — QACT’s communication service failed to initialize. Provide QACT
and userspace logs and refer to Appendix A to request QTI debug support.
Unable to receive files from the device

QACT is unable to find the QWSP and ACDB files on the device. Provide QACT and
userspace logs and refer to Appendix A to request QTI debug support.
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Elite-to-AudioReach data migration

Unable to open the downloaded files from the device

QACT is unable to find the QWSP and ACDB files on the device. Provide QACT and
userspace logs from the device and refer to Appendix A to request QTI debug support.

Unable to complete file download from the device

QACT encountered errors during the file download procedure. Provide QACT and
userspace logs from the device and refer to Appendix A to request QTI debug support.

B.2 Discovery Wizard

This section explains issues that may be encountered when using QACT’s Discovery

Wizard.

B.2.1 Error in parsing file(s)

One or more file(s) are not in supported format. Cannot import them.

Open the QACT log and refer to Appendix A. In the log file, search for the following
messages for details. For further information, request QTI debug support and provide

the QACT log.

Log message

Meaning

Invalid XML file format for file

Imported file is not in valid XML format. Open it in an XML
editor to fix it.

Invalid definition XML file format for file

Imported XML file does not contain any h2xml definition

There is some invalid data

Open the QACT log and refer to Appendix A. In the log file, search for the following
messages for details. For other error messages, request QTI debug support and provide

the QACT log.

Log message

Meaning

Invalid XML file: PLATFORMS node not
present!

PLATFORMS is required for a key definition. It is missing from
the imported key definition file.

Duplicate key

Some key definition is duplicated in the imported key
definition file

PROCESSORS information is missing in
module definition

Each module definition must have the supported processor(s)
provided. It is missing. Check if the “-a @h2xml_processors”
argument is missing in the H2XML command while converting
header file to xml file.

Invalid processor type for a module
definition!

A module’s supported processor type is invalid

Could not find module ID

Module ID is missing in module definition

Could not find module name

Module name is missing in module definition

Could not parse module info

Module meta info contains invalid data in module definition

Could not parse params. Ignoring
parsing for this module!

Param definitions in a module has some invalid information
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Elite-to-AudioReach data migration

Log message

Meaning

Could not find param ID

Parameter ID is missing in a parameter definition

Could not find param name

Parameter name is missing in a parameter definition

Could not find max size

maxSize is missing from a parameter definition. maxSize is
required for a PID definition. It should be the payload size of a
PID.

The following files have modules which are not licensed for tuning

Some imported module(s) IDs are not in a range of licensed IDs. Provide QACT logs
and refer to Appendix A to request QTI debug support.

B.2.2 Failures exist (red text) in the summary page’s change

summary

Error in importing definitions

There is some error while importing definition(s) to ACDB. Provide QACT logs and refer
to Appendix A to request QTI debug support.

Unable to update data due to the following error

There is some error while importing definition(s) to ACDB. Provide QACT logs and refer
to Appendix A to request QTI debug support.
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C Elite-to-AudioReach data migration

There are many modules which are common in both Elite and AudioReach. Tuning
efforts are less significant if calibration data for these common modules can be migrated
from Elite to AudioReach. The Data Migration Wizard can be used to migrate this
calibration data.

C.1 Use case map

The ACDB file format of Elite and AudioReach are different. To migrate calibration data
successfully, QACT needs mapping information. This information can be found in the
use case map .xml file, which contains three important nodes:

m Use case map def — This node has the information that maps the device/device pair
in Elite to the use case in AudioReach.

The Src node specifies the device/device pair in the Elite ACDB files. The Dst node
specifies the GKV in the AudioReach ACDB files. The following is an example.
O
<UsecaséMap shouldExactlyMatch="false">
W|__ ‘.Lk ‘JL."'E_-, .’ us>e '.. -., — 2" A\
<Src=
-:key rm-r‘-w:.:"[")evilce:' ‘a--ﬁ.i‘-_.;-.e=\"-G>-:ODO_DO[}2?"

<Key name="AppTypeCopp" value="0x00011134A" />
[ A Ny =2

</5rC>

<Dst>
<1-- Gra ey Vector from reference ACDB File -->
<Key name="0xA2000000" value="0xA2000003" /=
P [, ¥ 2% BT R i
<Key name="0xB4000000" value="0xB4000001"
e | BrP . S -

<Key name="0xB5000000" value="0xB5000004" />

< /Dst>
<Modules=
</Modules =

< /UsecaseMap:
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QACT v8.1 User Guide Elite-to-AudioReach data migration

» Calibration map def — This node helps QACT map the CKVs in AudioReach to
indices in Elite.

The Src node specifies the index value in the Elite ACDB files. The Dst node
specifies the CKV ID and value in the AudioReach. The following is an example.

£z CALIBRATION_MAP_DEF
g& CalibrationMap
£ Volume
£& Samplerate
£ Network
&3 Map
£ Src
&5 value = O0x0001135F
£ Dst
& id = Ox080011B5
&, value = Ox080011B7
£ Map
&3 Map
&3 Map

= Driver map def — This node helps QACT to migrate data for driver-specific modules.

o The Src node contains the table ID and the indices of that table ID from which
data has to be migrated

o The Dst node contains the key value for the driver module
o The modules node specifies the list of modules that need data migration.

The following is an example driver map node.

<DRIVER_MAP_DEF>
<DriverMap shouldExactlyMatch="false">
<l-—

Ble Ic

.;Src;l
<l-- A t D
<Key name="Table_id" value="0x00000003"/ >
<Key name="dev_id" value="0x00000059"/>
<Key name="appType_id" value="0x00011130"/>
<Key name="Volume" value="0x00000000"/ >

</Src
<Dst
<l—- Grap Vector from reference A p
<Key name="0xAF000000" value="0xAF000001"/ >
<l-- C - fault -—>
</Dst>
<Modules:
<Module srcName="AUDPROC_MODULE_ID_VOL_CTRL" srcMid="0x00010BFE" dstName="AUDPROC_MODULE_ID_VOL_CTRL" dstMid="0x00001234">
</Module:
</Modules>
< /DriverMap>
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C.2 Data migration

Data migration can be performed using either of the following two methods.

C.2.1 User Interface

To migrate data via the user interface:
1. Open AudioReach ACDB files.
2. Select Tools -> Data Migration Wizard.

Q aact

File Edit View il Help Internal

== Discovery Wizard Alt+D
Module Manager Alt+M
Platform: | LA Driver Module ~ Alt+R

Data Migration Wizard L w v 3
Custom Filter

SGKV: [StreamRX: Voice_Call_Rx VSID: VSID_DEFAULT ] (0xB0600040) -, @V

3. Use the respective ... buttons to select the input Elite ACDB files (Load Source
ACDB), use case mapping file, and module mapping file.

Data Migration Wizard

Load Source ACDB: CADMW_Demo'kona'workspaceFile.gwsp —
Load usecase mapping file(optional); C\DMW__Demo'\config_real_woice xml —
Load Module mapping file{optional); CADMW_Demo\module-map.xml —

4. Click Next.
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C.2.2 Command line interface

A console application, QACTUtility.exe, is provided with the QACT installation and can
be found in the installation folder.

QACTUtility.exe data migration <Elite QWSP> <AudioRach QWSP> [-umap
usecase map.xml] [-mmap module map.xml]
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D QACT v8.0 to v8.1 file conversion

QACT v8.1 requires more switch-related meta information in the workspace file. While
opening QACT v8.0 compatible workspace files, a conversion procedure is triggered to
automatically insert switches into graphs by a predefined policy. This conversion will
make opening a QACT v8.0 workspace file take more time than opening a QACT v8.1
compatible workspace file. This conversion only converts workspace files, not *.acdb
files. Once a workspace file is converted, it cannot be opened in QACT v8.0 anymore.

note: All inserted switches are non-concurrent (Input Selector and Output Selector) since, in
QACT v8.0, there is no concurrency information stored in workspace file. QACT v8.1
cannot determine if a use case should be concurrent or not. Adding non-concurrent
switches by default will not have any limitation in future graph design. If system designer
needs to set a switch to concurrent, change it in property view (refer to Section 4.2.2.4).

D.1 Policy to insert switches into graphs

QACT v8.1 has an internal policy to insert switches automatically while opening an old
QACT v8.0 workspace file. The policy includes:

m Convert graphs one-by-one based on the order of GKVs in the ACDB file.
m For each graph, try to insert switch(es) based on subgraph pair one-by-one.

o Source and destination subgraph positions in the graph are considered (Source
EP — middle, middle — sink EP, middle — middle, source EP — sink EP).

o In source and destination subgraphs, the subgraph connection’s source module
and destination module are considered (Splitter, Splitter Render, Sync module,
Sal, Accumulator&Limitter, etc.). These special modules will be added in a
switch. Otherwise, the switch will not contain any module.

o Source and destination subgraph’s SGKVs are used to assign KVs to switch
ports

o Some subgraph pairs are considered as special cases, such as EC, Voice
Activation, etc. These subgraph pairs will be detected and have switches created
in special ways.

m For a subgraph shared by multiple graphs, need to consider impact of other graphs
while adding/updating a switch in this subgraph.

o If a subgraph is shared by both graph 1 and graph 2, while converting graph 1,
there is no need to add a switch in this subgraph per policy. While converting
graph 2, a switch is added in this subgraph. QACT will update graph1’s meta
data as well by adding the switch and update switch connections for graph 1.

o If a shared subgraph has more than one SGKVs for different graphs, its switch
port may have more than one KVs as well.
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= If a graph only contains one subgraph, QACT cannot decide what switch should be
added. Mark it as a manual GKV graph (refer to Section 4.4).

Since there are multiple ways to add switches in graph, QACT v8.1 inserts switches
based on the above policies. The system designer may have different preferences to
use switches in a graph. If needed, the system designer should update graphs manually
in QACT v8.1 after opening the file.
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D.2 Workflow to create switches

Open v8.0 File

For each GKV

l

For each subgraph pair

Is special case?

T

Check subgraph position in
graph to decide adding N to 1
or 1 to N switch

Create switch for special case

witch already added in
subgraph?

Create a new switch

|

Check sg connection modules
to decide add module into
switch or not

|

Create new switch ports and
add switch connections

|

Assign sgkvs to switch ports

|

Add switches to graph

Show graphs on Ul
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D.3 Create switch for special cases

For a given subgraph pair, first check if it is a special cases. QACT predefines some
special cases that cannot have switches created using generical workflow. For these
special cases, switches will be created specially.

D.3.1 Voice activation special case

In a voice activation scenario, there are two connections between the subgraph pair.
One connection is from Audio_Dam_Buffer. The other one is from Splitter. QACT wiill

add a 1 to N switch in source subgraph and add both Audio_Dam_Buffer and Splitter in
the switch.

Audio_Dam Audio_Dam_
[ Buffer ) > ( Buffer )
SG1 — SG2 q SG1 SG2
Splitter >

Splitter

A4

J

U

D.3.2 EC special case

All EC use cases starts from a Splitter module in source subgraph of a subgraph pair.
The Splitter module also has a connection to another module in same subgraph. As long
as such a subgraph pair is detected, an EC switch is added between the two subgraphs
of the subgraph pair. Source subgraph’s SGKV will be assigned to EC switch’s input
port, and destination subgraph’s SGKV will be assigned to EC switch’s output port.

CodecomASink ) | \ (cotecomnsin )
SG1 | splitier 5G2 —} SG1 | splter . .
‘ [ EC >

<

D.3.3 ACD special case

All ACD use cases have subgraph pair that a Splitter module in source subgraph
connects to Audio Context Detection (ACD) module in destination subgraph. The user
should add a 1 to N switch containing a Splitter module in the source subgraph and a N
to 1 switch in the destination subgraph and connect to ACD module. Source SGKYV is
assigned to source switch’s input port as KV. And destination SGKYV is assigned to
destination switch’s output port as KV.

sG1 Splmer‘ » a0 ) sG2 —} 561 Splitter @ 562

g
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D.3.4 Voice activation FFEC special case

In this special case, the subgraph pair’s connection is from the Splitter module to the
Audio Dam Buffer module. However, the source subgraph contains two Splitter modules.
The other Splitter is used for the Voice Activation special case and a switch is already
added based on it. There is no need to add another switch in source subgraph. In this
special case, there is no need to add any switch in either source or destination
subgraph.

Audio_Dam_
- Buffer
Audio_Dam_
Buffer

SG1 Splitter q ]
i Audio_Dam_ 562 SG2
Splitter Buffer ) Audio_Dam_
Splitter Buffer

SG1 Splitter

o

D.4 Create switch for non-special cases

If a subgraph pair is not a special case, QACT will determine a switch based on source
and destination subgraph positions in the graph and modules of the subgraph pair
connection.

There are four types of scenarios: source EP.to middle, middle to middle, middle to sink
EP, and source EP to sink EP.

m  Source EP to middle: an Output Selector is added in source subgraph.

o If a source module of a subgraph pair connection is Splitter or Splitter Render,
add the module inside the switch. Otherwise, no module should be added in
switch.

SG1 SG2 SG3 q

SG1 »  SG2 >  SG3
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= Middle to middle:

o If a destination module of a subgraph pair connection is Sync or
Accumulator&Limiter, add an Input Selector switch in the destination subgraph

and add the module in the switch.

o If destination module of a subgraph pair connection is not Sync or
Accumulator&Limitter, check its SGKV:

- If SGKV is not for voice, add an Input Selector switch in the destination

- If SGKV is for voice, add an Output Selector switch in the source subgraph.

subgraph.

SG1

SG1

—

5G2

——>|

or

SG3 e

SG4

SG1

SG2

>

or

SG3 |

SG4

SG1

SG2

——>|

SG3  —

SG4

= Middle to sink EP: an Input Selector is added in the destination subgraph.

o If the destination module of subgraph pair connection is Sync or
Accumulator&Limitter, add the module inside the switch. Otherwise, no module

should be added in the switch.

o If the source module of a subgraph pair connection is Splitter or Splitter Render,
and the source subgraph has no switch yet, add an Output Selector switch in the

source subgraph, and add Splitter or Splitter Render in the switch.

SG1

4

> SG2

ses!#

SG1

SG2

SG3

or

SG1

— SG2

SG3
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= Source EP to sink EP: check the source and destination modules of the subgraph
pair connection to determine the switch.

o If the source module is Splitter or Splitter Render, add an Output Selector switch
in the source subgraph and add the module in the switch. Otherwise, no switch is
added in the source subgraph.

o If the source module is Sync or Accumulator&Limiter, add an Input Selector
switch in the destination subgraph and add the module in the switch. Otherwise,
no switch is added in the destination subgraph.

SG1 SG2

or

SG1  — SG2

sG1 —# G2 q or

SG2 > SG3

or

SG1 SG2

D.5 Create new switch port

For a shared subgraph between graphs, if it has a switch added per previously parsed
GKYV, when the second GKYV is being handled, the same switch should be updated by
creating new ports-and connections (both internal and external) based on new subgraph
pair connections. Switch ports will be created by order of parsed subgraph pair. It has no
relationship with real module’s port IDs.

In the following example, QACT parses a GKV including SG1->SG2 firstly, in which the
Splitter module’s output port ID 5 is being used. The switch’s output port ID 1 is used to
route connection between SG1 and SG2. While parsing the second GKV SG1->SG3, in
which the same Splitter module’s output port 1 is being used. The switch will add a new
output port ID 3 to route connection between SG1 and SG3.

> SG2

> SG2

SG1 Splitter W q SG1 m—»| Splitter
> SG3

SG3
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D.6 Assign KV to switch port

While creating/updating a switch for one subgraph pair, typically, the source subgraph’s
SGKV will be assigned as the switch’s input port KV, and the destination subgraph’s
SGKV will be assigned as the switch’s output port KV. Then, an optimization will be
applied to remove some duplicated KVs.

For a 1 to N type of switch, if its input port KV has a common part with all its output port
KVs, the common part will be removed from all output port KVs. For a N to 1 type switch,
if its output port KV has a common part with all its input port KVs, the common part will
be removed from all input port KVs.

, > Handset_M!c + PCM_Record B—» PCM_Record
Handset_Mic - B——— » Handset_Mic + Raw_Record q Handset_Mic B—» Raw_Record
B—— > Handset_Mic + CM_ULL_Record

B—» PCM_ULL_Record
B——> Handset_Mic + PCM_Rx_Loopback = > PCM_Rx_Loopback
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E.2 Acronyms and terms

Term Definition
ADB Android Debug Bridge
EFS Embedded File System
FSID Feature Set ID
ANC Active Noise Cancelation
AANC Adaptive ANC
RTC Real-Time Calibration
FTT Fluence Tuning Tool
RTM Real-Time Monitoring
SWP Software Product
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