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AN #include "brookesia/lib_utils/thread_config.hpp"
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e
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API 5%

Header File

« utils/brookesia_lib_utils/include/brookesia/lib_utils/thread_config.hpp

Classes
class ThreadConfigGuard
RAII guard for thread configuration.

This class provides automatic restoration of thread configuration. When constructed, it applies the new con-
figuration and saves the original. When destroyed, it restores the original configuration.

Public Functions

ThreadConfigGuard (const ThreadConfig &config)
Apply a new thread configuration and remember the previous one.
%% config -- [in] Thread configuration to apply for the lifetime of this guard.
~ThreadConfigGuard ()

Restore the thread configuration that was active before construction.

Macros
_BROOKESIA THREAD CONFIG_CONCAT (a,b)

BROOKESIA_ THREAD CONFIG_CONCAT (a,b)
BROOKESIA THREAD_CONFIG_GUARD (...)
Apply a temporary thread configuration for the current scope.

This macro creates a ThreadConfigGuard instance that restores the previous configuration automatically
when the surrounding scope exits.
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BROOKESIA_THREAD_CONFIG_GUARD ({
.stack_size = 10 * 1024,
1) i
boost::thread ([&] () {
// Thread will be created with 10KB stack size
)i
}  // Original configuration is restored here

SH

e ... -- Arguments forwarded to the ThreadConfigGuard constructor.

BROOKESIA_THREAD_GET_CURRENT_CONFIG ()

Query the runtime configuration of the current task.

BROOKESIA_LOGI ("Current task: %1%", BROOKESIA_THREAD_GET_CURRENT_CONFIG()) ;

#&i:: This returns the actual runtime configuration of the current FreeRTOS task, which may differ from the
applied pthread configuration if the task was created directly via FreeRTOS APIs rather than pthread APIs.

j’lH] ThreadConfig containing the current task’s runtime configuration.

BROOKESIA THREAD_ GET_APPLIED_CONFIG ()

Query the pthread configuration currently applied to newly created threads.

BROOKESIA_LOGI ("Applied task: $1%", BROOKESIA_ THREAD_ GET_APPLIED_CONFIG());

£41:: This returns the applied pthread configuration, which may differ from the actual runtime configuration
of existing tasks. Use BROOKESIA_THREAD_GET_CURRENT_CONFIG() to get the actual runtime state of
the current task.

&[] ThreadConfig containing the active pthread defaults. When no override was applied, the
system default configuration is returned.

FE55 2%

NS4 #include "brookesia/lib_utils/task_scheduler.hpp"

HE&  task_scheduler 3L T Boost. Asio [RS4SR e, S HFEIRY. ZEIR. JEWIES DA KRBT /4T
AT,

ok

o SCRF—UME. BRSNS S
o A5 A G PATI T ]

o IHFEE. W BUH S5 E TS S
o RMGIHE B S I TEDE A
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API %%

Header File

« utils/brookesia_lib_utils/include/brookesia/lib_utils/task_scheduler.hpp

Classes
class TaskScheduler
Asynchronous task scheduler built on top of boost::asio::io_context.

The scheduler supports immediate, delayed, and periodic tasks, optional task grouping, serial execution within
groups, suspension and resumption of timer-driven tasks, and task lifecycle statistics.

Public Types

enum class TaskType
Kind of scheduled task.

Values:

enumerator Immediate

Task scheduled with post () or dispatch ().

enumerator Delayed

One-shot timer task scheduled with post_delayed ().

enumerator Periodic

Repeating timer task scheduled with post_periodic ().

enum class TaskState

Runtime state reported for a scheduled task.

Values:

enumerator Running

Task is active and eligible to execute.

enumerator Suspended

Task timer is suspended.

enumerator Canceled

Task was canceled before completion.

enumerator Finished

Task finished execution or is no longer tracked.

using TaskId = uint64_t
Identifier type assigned to each scheduled task.
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using OnceTask = std::function<void()>

Callable type for one-shot tasks.

using PeriodicTask = std::function<bool()>

Callable type for periodic tasks.

Returning false stops future executions.

using Group = std::string

Task group name type.

using Executor = boost::asio::io_context::executor_type

Executor type exposed by the underlying boost : :asio::io_context.

using PreExecuteCallback = std::function<void(const Group&, Taskld, TaskType)>

Callback invoked when a task is selected by io_context and about to execute.

£ 1:  This callback is invoked after the task is selected by io_context and just before the actual task
logic executes, guaranteeing that the task will execute (unless an exception occurs in the callback itself)

Param group Group name of the task
Param task_id ID of the task about to execute
Param task_type Type of the task

using PostExecuteCallback = std::function<void(const Group&, Taskld, TaskType, bool success)>

Callback invoked after a task completes execution.

$&1:: This callback is invoked after the task logic completes, regardless of success or failure, providing
a hook for cleanup, logging, or statistics

Param group Group name of the completed task
Param task_id ID of the completed task

Param task_type Type of the task

Param success Whether the task executed successfully

Public Functions

TaskScheduler () = default
Construct an idle task scheduler.

~TaskScheduler ()
Stop the scheduler and release its resources.
TaskScheduler (const TaskScheduler&) = delete
Copy construction is not supported.
TaskScheduler &operator= (const TaskScheduler&) = delete
Copy assignment is not supported.

TaskScheduler (TaskScheduler& &) = delete

Move construction is not supported.
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TaskScheduler &operator= (TaskScheduler&&) = delete

Move assignment is not supported.

bool start (const StartConfig &config)
Start the scheduler with a custom worker configuration.
%% config -- [in] Worker-thread and callback configuration.
&I\l true on success, or false when startup fails.
inline bool start ()

Start the scheduler with the default configuration.
&[A] true on success, or false when startup fails.

void stop ()
Stop the scheduler and cancel all pending tasks.

Running tasks are allowed to finish, worker threads are joined, and internal state is reset.

inline bool is_running () const

Check whether the scheduler is running.
RIAl t rue when worker threads and the io_context are active, or false otherwise.

bool configure_group (const Group &group, const GroupConfig &config)
Configure execution behavior for a task group.
B8
e group -- [in] Group name.
« config -- [in] Group behavior configuration.
BRI true if the group was configured successfully, or false otherwise.
bool dispatch (OnceTask task, Taskld *id = nullptr, const Group &group =)
Dispatch a task for immediate execution when possible.

When called from a scheduler worker thread, the task may run inline instead of being enqueued.

S
e task -- [in] Task to execute.
« id -- [out] Optional pointer that receives the assigned task ID.
« group -- [in] Optional task group name.
&[] true if the task was scheduled successfully, or false otherwise.

bool post (OnceTask task, Taskld *id = nullptr, const Group &group = ")
Post a task to the scheduler queue.

SH
¢ task -- [in] Task to execute.
« id -- [out] Optional pointer that receives the assigned task ID.
e group -- [in] Optional task group name.
&[] true if the task was scheduled successfully, or false otherwise.

bool post_delayed (OnceTask task, int delay_ms, Taskld *id = nullptr, const Group &group =)
Schedule a one-shot task to run after a delay.

e task -- [in] Task to execute.
e delay_ms -- [in] Delay before execution, in milliseconds.
e id -- [out] Optional pointer that receives the assigned task ID.
e group -- [in] Optional task group name.
R&IA] true if the task was scheduled successfully, or false otherwise.
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bool post_periodic (PeriodicTask task, int interval_ms, Taskld *id = nullptr, const Group &group =

9999 )
Schedule a periodic task.

The task will be executed repeatedly at the specified interval. Return false from the task to stop the
periodic execution.

e
o task -- [in] Periodic task to execute. Returning false stops future runs.
e interval_ms -- [in] Interval between executions, in milliseconds.
e id -- [out] Optional pointer that receives the assigned task ID.
e group -- [in] Optional task group name.
RNl true if the task was scheduled successfully, or false otherwise.

bool post_batch (std::vector<OnceTask> tasks, std::vector<Taskld> *ids = nullptr, const Group &group

_ ””)

Post multiple one-shot tasks as a batch.

BH

« tasks -- [in] Vector of tasks to execute.

» ids -- [out] Optional pointer that receives the assigned task IDs.

« group -- [in] Optional task group name applied to every task.
Bl true if all tasks were scheduled successfully, or false otherwise.

void cancel (Taskld id)
Cancel a task by ID.

%% id -- [in] Task ID to cancel.
void cancel_group (const Group &group)
Cancel every task in a group.
%% group -- [in] Group name.
void cancel_all ()
Cancel all tracked tasks.
bool suspend (Taskld id)
Suspend a delayed or periodic task.

Only delayed and periodic tasks can be suspended.

%% id -- [in] Task ID to suspend.
RNl true if the task was suspended successfully, or false otherwise.

size_t suspend_group (const Group &group)
Suspend all suspendable tasks in a group.

¥ group -- [in] Group name.
iR [H] Number of tasks suspended.

size_t suspend_all ()
Suspend all suspendable tasks.
i’ [H] Number of tasks suspended.
bool resume (Tuskld id)

Resume a suspended delayed or periodic task.

%% id -- [in] Task ID to resume.
BRIl true if the task was resumed successfully, or false otherwise.

size_t resume_group (const Group &group)

Resume all suspended tasks in a group.

¥ group -- [in] Group name.
jJ& 0] Number of tasks resumed.
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size_t resume_all ()

Resume all suspended tasks.
&I\l Number of tasks resumed.

bool wait (7Taskld id, int timeout_ms = -1)
Wait for a task to complete.
S
e id -- [in] Task ID to wait for.
¢ timeout_ms -- [in] Timeout in milliseconds. —1 waits indefinitely.
B true if the task completed within the timeout, or false otherwise.
bool wait_group (const Group &group, int timeout_ms = -1)
Wait for all tasks in a group to complete.
S8
e group -- [in] Group name.
¢ timeout_ms -- [in] Timeout in milliseconds. —1 waits indefinitely.
R’ true if all tasks in the group completed within the timeout, or false otherwise.
bool wait_all (int timeout_ms = -1)
Wait for all tasks to complete.
%% timeout_ms -- [in] Timeout in milliseconds. —1 waits indefinitely.
J&IA] true if all tasks completed within the timeout, or false otherwise.
bool restart_timer (Taskld id)
Restart the timer for a delayed or periodic task.

This resets the timer countdown to its original interval. Useful for implementing debounce or watchdog-
like behavior where you want to postpone execution.

¥ id -- [in] Task ID whose timer should restart.
]\ true if the timer restarted successfully, or false when the task is missing, has the
wrong type, or is not running.

TaskType get_type (Taskld id) const
Query the type of a task.
%% id -- [in] Task ID.
B Task type for the ID, or Task Type : : Immediate when the task is unknown.
TaskState get_state (Taskld id) const
Query the state of a task.
%% id -- [in] Task ID.
&[] Task state for the ID, or TaskState: : Finished when the task is unknown.
Group get_group (Taskld id) const
Query the group of a task.

%% id -- [in] Task ID.
&1l Group name, or an empty string when the task is unknown or ungrouped.

size_t get_group_task_count (const Group &group) const

Query the number of tracked tasks in a group.

%%t group -- [in] Group name.
i’ [H] Number of tasks currently associated with the group.

std::vector<Group> get _active_groups () const
Get all groups that currently contain tasks.

R [A] Vector of active group names.
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Statistics get _statistics () const

Get execution statistics accumulated by the scheduler.
RIAl Statistics structure with task counters.

inline std::shared_ptr<Executor> get_executor ()

Get a shared executor handle for the underlying io_context.
&[] Shared pointer to the executor, or nullptr when the scheduler is not running.

inline size_t get_worker_count () const

Get the number of worker threads.
iR [A] Number of worker threads currently owned by the scheduler.

void reset_statistics ()

Reset all accumulated statistics counters to zero.

struct GroupConfig

Configuration for a task group.

Public Members

bool enable_serial_execution =false

Serialize all tasks in this group through a strand when set to t rue.

Periodic tasks skip overlapping executions for the same task instance, while one-shot tasks are
queued and executed sequentially.

9995

Group parent_group =

Optional parent group name whose execution context should be reused.

When the parent group is serial, this group also runs serially through the parent strand.

PreExecuteCallback pre_execute_callback = nullptr

Optional group pre-execute callback applied to all tasks in the group.

PostExecuteCallback post_execute_callback = nullptr
Optional group post-execute callback applied to all tasks in the group.

struct StartConfig

Startup configuration for the scheduler worker threads.

Public Members

std::vector<ThreadConfig> worker_configs

Worker thread configurations used when the scheduler starts.

The default configuration creates a single worker named Worker with a 6 KiB stack.

size_t worker_poll_interval_ms =10

Worker polling interval in milliseconds.
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PreExecuteCallback pre_execute_callback = nullptr

Optional global pre-execute callback applied to every task.

The callback fires just before any task executes, regardless of group membership.

PostExecuteCallback post_execute_callback = nullptr
Optional global post-execute callback applied to every task.

The callback fires after any task completes, regardless of group membership.

struct Statistics

Aggregate counters for task execution.

Public Members

size_t total_tasks = {0}

Total number of tasks ever scheduled.

size_t completed_tasks = {0}

Number of tasks that completed successfully.

size_t failed_tasks = {0}

Number of tasks that finished unsuccessfully.

size_t canceled_tasks = {0}

Number of tasks canceled before completion.

size_t suspended_tasks = {0}

Number of tasks currently suspended.

Macros

BROOKESIA_ LIB_UTILS_USE_WASM_SINGLE_THREAD_ SCHEDULER

LIRS

NS4 #include "brookesia/lib_utils/state_base.hpp"
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Header File

« utils/brookesia_lib_utils/include/brookesia/lib_utils/state_base.hpp

Classes

class StateBase

Base class for state machine states.

Provides lifecycle hooks (on_enter, on_exit, on_update) and configuration for timeout and periodic update
intervals.

Public Functions

inline explicit StateBase (const std::string &name)
Constructor.

%% name -- State name.

virtual ~StateBase () = default
Virtual destructor.

9999 9995 )

inline virtual bool on_enter (const std::string &from_state = 7, const std::string &action =

Hook invoked before the state becomes active.

S8
o from_state -- Name of the previous state, or an empty string for the initial state.
e action -- Transition action name, or an empty string when not specified.

& [A] true to allow the transition, or false to reject entry.

9999 9995 )

inline virtual bool on_exit (const std::string &to_state =
Hook invoked before the state is left.
S
e to_state -- Name of the next state, or an empty string when unspecified.

e action -- Transition action name, or an empty string when not specified.
J&[A] true to allow the transition, or false to reject exit.

, const std::string &action =

inline virtual void on_update ()
Hook invoked periodically while the state remains active.

% {k: This callback is scheduled only when set_update_interval () configures a non-zero
interval.

inline void set_timeout (uint32_t ms, const std::string &action)
Configure an automatic timeout transition for this state.
BH
» ms -- Timeout duration in milliseconds. A value of O disables the timeout.
e action -- Action name triggered when the timeout expires.
inline void set_update_interval (uint32_t interval_ms)
Configure the periodic update interval for this state.
%% interval_ms -- Update period in milliseconds. A value of 0 disables
on_update () scheduling.
inline const std::string &get_name () const
Get the state name.

&A] State name.

Espressif Systems 17 Release master
Submit Document Feedback


https://github.com/espressif/esp-brookesia/blob/39871f5/utils/brookesia_lib_utils/include/brookesia/lib_utils/state_base.hpp
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=&sections=&version=Release master%20for 

Chapter 2. T H#H{F:

inline uint32_t get_timeout_ms () const

Get the configured timeout duration.
&Ml Timeout duration in milliseconds, or 0 when no timeout is configured.

inline const std::string &get_timeout_action () const

Get the action triggered when the timeout expires.
i’ [H] Configured timeout action name.

inline uint32_t get_update_interval () const
Get the configured periodic update interval.

ixA] Update interval in milliseconds, or 0 when periodic updates are disabled.

AL

AL #include "brookesia/lib_utils/state_machine.hpp"
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API %

Header File

« utils/brookesia_lib_utils/include/brookesia/lib_utils/state_machine.hpp

Classes

class StateMachine

Thread-safe Finite State Machine implementation.
Manages states, transitions, and state lifecycle with support for:

« State entry/exit guards (on_enter/on_exit)

» Periodic state updates (on_update)

« State timeouts with automatic action triggering

« Asynchronous state transitions via action queue

« Serial execution guarantee (no concurrent state transitions)
« Transition rollback on entry failure

A B

4 1: Al state transitions are executed serially through the task scheduler’s group mechanism, ensuring
thread-safe operations even when actions are triggered from multiple threads. State callbacks (on_enter,
on_exit, on_update) are executed without holding internal locks, allowing them to safely trigger new actions

or perform blocking operations.
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Public Types

using StatePtr = std::shared_ptr<StateBase>

Shared pointer type used for registered states.

using TransitionFinishCallback = std::function<void(const std::string &from, const std::string
&action, const std::string &to)>

Callback type invoked after a transition completes successfully.

Public Functions

StateMachine () = default
Constructor.

~StateMachine ()
Stop the state machine and release owned resources.

bool add_state (StatePtr state)
Register a named state object.
%% state -- Shared pointer to the state implementation.
&[] true if the state was added, or false when a state with the same name already exists.
bool add_transition (const std::string &from, const std::string &action, const std::string &to)
Register a transition between two states.
ZH
e from -- Source state name.
» action -- Action name that triggers the transition.
e to -- Target state name.
Rl true if the transition was added, or false when the same (from, action) map-
ping already exists.
bool start (Config config)
Start the state machine and enter the initial state.

% 1k: If the state machine is already running, this returns true immediately. If the scheduler is not
running, this will attempt to start it. The task group is automatically configured for serial execution to
ensure thread-safe transitions.

%% config -- Configuration for the state machine.
RNl true on success, or false if the initial state cannot be entered or startup fails.

void stop ()
Stop the state machine and wait for pending scheduled work to finish.

£47::  This method is thread-safe and can be called multiple times safely. It will wait for all pending
state tasks to complete before returning.

bool trigger_ action (const std::string &action, bool use_dispatch = false)

Queue or dispatch a transition action.

£#41:: The actual transition happens asynchronously in the task scheduler’s serial queue. This ensures
thread-safe state transitions even when called from multiple threads.
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S8
e action -- Transition action name.
e use_dispatch -- Setto true tocall TaskScheduler: :dispatch () instead
of post ().
R’ true if the action was scheduled successfully, or false otherwise.

bool wait_all_transitions (uint32_t timeout_ms)
Wait until no transitions are queued or running.
%% timeout_ms -- Timeout in milliseconds. The special value
static_cast<uint32_t> (-1) waits indefinitely.
R&A] true if all transitions completed before the timeout, or false otherwise.
bool force_transition_to (const std::string &target_state)

Cancel scheduled state tasks and overwrite the current state name immediately.

41122 This bypasses on_exit (),on_enter (), timeout scheduling, periodic updates, and transition
callbacks.

¥ target_state -- State name assigned as the new current state.
Rl true once the internal state name has been updated.

inline void register_transition_finish_callback (TransitionFinishCallback callback)

Register a callback invoked after a successful transition.

% 1¥: The callback is invoked with (from_state, action, to_state) parameters. The callback will be
executed without holding internal locks, so it’s safe to perform any operations including triggering new
actions.

%% callback -- Callback invoked with (from_state, action, to_state).

inline bool is_running () const

Check whether the state machine has been started.

£47¥: This method is thread-safe.

&[A] true when the machine owns a scheduler and is running, or false otherwise.

inline bool has_transition_running () const

Check whether any transitions are queued or currently executing.

447 This method is thread-safe.

iR\ true when one or more transitions are pending or in progress, or false otherwise.

inline bool has_state_updating () const

Check whether the current state has an active periodic update task.

£471: This method is thread-safe.
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Bl true when a periodic update task is installed, or false otherwise.

inline std::string get_current_state () const
Get the name of the current state.

£ 11:: This method is thread-safe and returns a copy of the state name.

#&A] Current state name, or an empty string when the machine has not started.

inline StatePtr get_state_ptr (const std::string &name) const
Look up a registered state by name.

£57:: This method is thread-safe.

¥ name -- State name to look up.
i’ [A] Shared pointer to the registered state, or nul 1pt r if not found.

Public Static Attributes

static constexpr const char *DEFAULT_TASK_GROUP_NAME = "state_machine”

Default scheduler group name used by the state machine.

struct Config

Configuration for the state machine.

Public Members

std::shared_ptr<TaskScheduler> task_scheduler

Task scheduler used to serialize transitions, timeouts, and periodic updates.

std::string task_group_name = DEFAULT_TASK_GROUP_NAME

Task group name used for serialized state-machine tasks.

TaskScheduler::GroupConfig task_group_config

Task group configuration.

std::string initial_state

Initial state name.

hifk &5

NS #include "brookesia/lib_utils/plugin.hpp"

MR plugin S2ALIE FAEAFENR S SLOVERILE], TN 508w L0
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API %

Header File

« utils/brookesia_lib_utils/include/brookesia/lib_utils/plugin.hpp

Classes
template<typename T>

class PluginRegistry

Thread-safe registry for named plugin factories and cached instances.

b5 T -- Base class type exposed by the registry.

Public Static Functions

static inline std::shared_ptr<7> get_instance (const std::string &name)

Get a plugin instance by name.

Returns the cached instance when available, otherwise creates it through the registered factory.

$&1¥: The returned shared_ptr shares ownership with the Registry. The instance remains valid as long
as either the Registry or any returned shared_ptr holds a reference, ensuring thread-safe access even if
release_instance() or remove_plugin() is called.

¥ name -- [in] Registered plugin name.
10| Shared pointer to the plugin instance, or nullptr when the plugin is not registered or
the factory is empty.

static inline std::map<std::string, std::shared_ptr<7» get_all_instances ()

Get instances for all registered plugins.

Missing cached instances are created on demand before they are returned.

411 Each returned shared_ptr shares ownership with the Registry. The instances remain valid as long
as either the Registry or any returned shared_ptr holds a reference, ensuring thread-safe access.

izl Map from plugin name to shared plugin instance.

static inline size_t get_plugin_count ()

Get the number of registered plugin names.

Rl Total number of registered plugins.
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static inline bool has_plugin (const std::string &name)
Check whether a plugin name is registered.
%% name -- [in] Plugin name to test.
i’[H] true when the plugin exists in the registry, or false otherwise.
static inline void release_instance (const std::string &name)
Release the cached instance for a registered plugin.

This keeps the factory registration intact and only drops the registry-held shared pointer.
%% name -- [in] Plugin name.

static inline void release_all_instances ()
Release all cached plugin instances without removing registrations.

static inline void remove_plugin (const std::string &name)
Remove a plugin registration and its cached instance.

% ¥ name -- [in] Plugin name to remove.

static inline void remove_all_plugins ()
Remove all registered plugins and cached instances.

template<typename PluginType>

static inline void register_plugin (const std::string &name, FactoryFunc factory)
Register a plugin factory under a unique name.

it 3% PluginType -- Concrete plugin type being registered.
B8
e name -- [in] Plugin name. Existing registrations with the same name are kept un-
changed.
o factory -- [in] Factory used to lazily create instances.

Macros
_BROOKESIA PLUGIN_CONCAT (a, b)

BROOKESIA_ PLUGIN_CONCAT (a, b)

BROOKESIA_ PLUGIN_CREATE_SYMBOL (symbol_name, static_var_name)
Create a linker-visible symbol that keeps a registrar object alive.

% 1#: The function is defined outside any namespace to ensure proper linking. The static variable reference
ensures the registrar instance is not optimized away.

BROOKESIA_PLUGIN_REGISTER_PRE_MAIN_FUNCTION (symbo]_name, function)
Auto-register a function to be invoked before main ().

Generates a file-local static registrar whose constructor calls function exactly once during C++ static ini-
tialization - i.e. before the program enters main (). On ESP-IDF this also guarantees the function runs before
app_main () is entered.

Typical use cases: plugin auto-registration, installing HAL hook callbacks, seeding global single-
tons, or any one-shot boot-time setup.  This macro is the building block behind every other
BROOKESIA_PLUGIN_REGISTER_* form.

Relative ordering between translation units that use this (or any other static initialization) is unspecified. If
ordering matters, embed it inside function itself.

The  generated  static  instance is also exported as an  external symbol via
BROOKESIA_PLUGIN_CREATE_SYMBOL so the linker keeps it alive when this TU lives in a static
library. Remember to add —u <symbol_name> to the final link.
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static void boot_time_setup () {
// Runs before main / app_main.
}
BROOKESIA_PLUGIN_REGISTER_PRE_MAIN_FUNCTION (my_boot_setup_sym, boot_time_

—setup) ;
BROOKESIA_PLUGIN_REGISTER_PRE_MAIN_FUNCTION (my_inline_sym, [](){
// ... inline pre-main work
)i
SH

» symbol_name -- Linker-visible identifier used with —u to keep the registrar alive.
« function -- Callable expression (return value is ignored); typically a function pointer
or a capture-less lambda.

BROOKESIA_PLUGIN_REGISTER_WITH_ CONSTRUCTOR (BaseType, PluginType, name, creator,
symbol_name)

Register a plugin using a custom creator expression.

51  Automatically creates a fixed symbol name based on PluginType for linker -u option. Internally
delegates to BROOKESIA_PLUGIN_REGISTER_PRE_MAIN_FUNCTION for the static-init dispatch; the
only extra machinery here is the pointer-type-coercion helper that adapts shared/unique pointers returned by

the creator into the registry’s shared_ptr<BaseType> factory signature.

BH
« BaseType -- Registry base type.
o PluginType -- Concrete plugin type to register.
» name -- Plugin name used by PluginRegistry.
e creator -- Creator expression returning shared_ptr or unique_ptr compatible
with the registry.
e symbol_name -- Linker symbol exported for —u.

BROOKESIA_PLUGIN_REGISTER (BaseType, PluginType, name, ...)

Register a plugin constructed with std: :make_shared.

// Example usage:
BROOKESIA_PLUGIN_REGISTER (BaseService, MyPlugin, "my_ plugin");
BROOKESIA_PLUGIN_REGISTER (BaseService, MyPlugin, "my plugin", argl, arg2);

S
» BaseType -- Registry base type.
e PluginType -- Concrete plugin type to register.
e name -- Plugin name used by PluginRegistry.
e ... -- Optional constructor arguments forwarded to PluginType.

BROOKESIA_PLUGIN_REGISTER_SINGLETON (BaseType, PluginType, name, instance_expr)
Register a singleton object in the plugin registry.

This macro allows registering a singleton instance to the plugin registry. It uses a custom no-op deleter to
prevent the shared_ptr from destroying the singleton. Automatically generates a fixed symbol name based on

PluginType for linker -u option.
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// Example usage:
BROOKESIA_PLUGIN_REGISTER_SINGLETON (
BaseService,
MySingleton,
"my_singleton",
MySingleton::get_instance ()
)i
// Creates symbol: _MySingleton_symbol_<line_number>
// Use: target_link_libraries (${COMPONENT_LIB} INTERFACE "-u _MySingleton_
—symbol_<line_number>")

S8
« BaseType -- Registry base type.
» PluginType -- Singleton type to register.
» name -- Plugin name used by PluginRegistry.
« instance_expr -- Expression that yields a singleton instance reference, for example
Type::get_instance ().

BROOKESIA_PLUGIN_REGISTER_WITH_ SYMBOL (BaseType, PluginType, name, symbol_name, ...)

Register a plugin constructed with std: :make_shared and a custom linker symbol.

// Example usage:

BROOKESIA_PLUGIN_REGISTER_WITH_SYMBOL (BaseService, MyPlugin, "my_plugin",
—"custom_symbol_name") ;

BROOKESIA_PLUGIN_REGISTER_WITH_SYMBOL (BaseService, MyPlugin, "my_plugin",
—"custom_symbol_name", argl, arg2);

// Use: target_link_libraries (${COMPONENT_LIB} INTERFACE "-u custom_symbol_name
")

S8
» BaseType -- Registry base type.
e PluginType -- Concrete plugin type to register.
+ name -- Plugin name used by PluginRegistry.
» symbol_name -- Custom linker symbol exported for —u.
e ... -- Optional constructor arguments forwarded to PluginType.

BROOKESIA_ PLUGIN_REGISTER_SINGLETON_WITH_SYMBOL (BaseType, PluginType, name,
instance_expr, symbol_name)

Register a singleton object with a custom linker symbol.
This macro allows registering a singleton instance to the plugin registry. It uses a custom no-op deleter to

prevent the shared_ptr from destroying the singleton. Uses the provided custom symbol name for linker -u
option.

// Example usage:
BROOKESIA_PLUGIN_REGISTER_SINGLETON_WITH_SYMBOL (
BaseService,
MySingleton,
"my_singleton",
MySingleton::get_instance (),
"custom_symbol_name"
)i
// Use: target_link_libraries (${COMPONENT_LIB} INTERFACE "-u custom_symbol_name

om)

S
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» BaseType -- Registry base type.

e PluginType -- Singleton type to register.

e name -- Plugin name used by PluginRegistry.

« instance_expr -- Expression that yields a singleton instance reference.
e symbol_name -- Custom linker symbol exported for —u.

214 High TH
HE& &5

AL #include "brookesia/lib_utils/log.hpp"
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Header File

« utils/brookesia_lib_utils/include/brookesia/lib_utils/log.hpp

Classes

class Log

Logging backend facade used by the public logging macros.

Public Functions

void print (int level, const std::source_location &loc, const char *tag, const char *format)
Print a preformatted message.
S8
o level -- Log level defined by BROOKESIA_ UTILS_LOG_LEVEL_ *.
e loc -- Source location used for metadata extraction.
e tag -- Log tag string.
» format -- Message string passed through without argument formatting.
void print (int level, const char *tag, const char *format)
Print a preformatted message without per-call-site source metadata.
L
o level -- Log level defined by BROOKESIA_ UTILS_LOG_LEVEL_*.
e tag -- Log tag string.
o format -- Message string passed through without argument formatting.

template<typename ...Args>
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inline void print (int level, const std::source_location &loc, const char *tag, const char *format, Args&&...
args)

Format a message and print it.

Eili 2% Args -- Format argument types.
BY
o level -- Log level defined by BROOKESIA_UTILS_LOG_LEVEL_*.
e loc -- Source location used for metadata extraction.
e tag -- Log tag string.
« format -- Boost-format-style message format.
e args -- Format arguments forwarded through the type-erased formatter.

template<typename ...Args>
inline void print (int level, const char *tag, const char *format, Args&&... args)

Format a message and print it without per-call-site source metadata.

Bz % Args -- Format argument types.
S8
o level -- Log level defined by BROOKESIA_UTILS_LOG_LEVEL_*.
e tag -- Log tag string.
o format -- Boost-format-style message format.
» args -- Format arguments forwarded through the type-erased formatter.

Public Static Functions

static inline Log &getInstance ()
Get the singleton logging facade.

JR&M] Reference to the shared Log instance.

static void write (int level, const std::source_location &loc, const char *tag, const std::string &message)
Emit a fully formatted message through the selected backend.
SH
e level -- Log level defined by BROOKESIA_UTILS_LOG_LEVEL_*.
e loc -- Source location used for metadata extraction.
» tag -- Log tag string.
« message -- Final message body.
static void write (int level, const char *tag, const std::string &message)
Emit a fully formatted message through the selected backend without source metadata.
SH
e level -- Log level defined by BROOKESIA_UTILS_LOG_LEVEL_*.
« tag -- Log tag string.
« message -- Final message body.
static std::string format_message (const char *format, std::initializer_list<FormatArg> args)
Format a message using boost : : format-style placeholders.
e
o format -- Format string.

e args -- Type-erased format arguments.
RNl Formatted message string.

static void print_impl (int level, const std::source_location &loc, const char *tag, const char *format,
std::initializer_list<FormatArg> args)

Out-of-line tail shared by every print template instantiation.
Keeping the type-independent formatting/dispatch logic in a single non-template function prevents the

compiler from emitting a per-call-site . isra/. constprop clone (which has internal linkage and can-
not be folded by the linker) for each distinct argument-type combination.
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static std::string_view extract_function_name (const char *func_name)

Extract the display-friendly function name from a source location string.

%% func_name -- Raw function signature string.
izl Trimmed function name view.

static std::string_view extract_file_name (const char *file_path)

Extract the leaf file name from a source path.

%% file_path -- Raw source file path.
R File name view without directory components.
template<bool Enabled>

class LogTraceGuard

RAII helper that logs function entry and exit at trace level.

BitiZ 4 Enabled -- Compile-time flag that removes all work when false.

Public Functions

inline LogTraceGuard (const void *this_ptr = nullptr, const std::source_location &loc =
std::source_location::current(), const char *tag = esp_brookesia::lib_utils::TAG)

Construct a trace guard for the current scope.

B8
e this_ptr -- Optional object pointer logged for member functions.
e loc -- Source location captured for the scope.
» tag -- Log tag string.

inline ~LogTraceGuard ()
Log scope exit when trace logging is enabled.

Macros
_BROOKESIA L.OG_OPTIONAL_ARGS (...)

Logging helpers, formatting adapters, and convenience macros for lib_utils.

_BROOKESIA_LOG_FORMAT THREAD_ NAME

Helper macros to assemble format string and arguments based on enabled macros These macros use string
literal concatenation (adjacent string literals are automatically concatenated)

_BROOKESIA_LOG_FORMAT FILE_LINE

_BROOKESIA_LOG_FORMAT FUNCTION

_BROOKESIA_LOG_FORMAT MESSAGE

_BROOKESIA_LOG_FORMAT_STRING
_BROOKESIA_LOG_ARGS_THREAD_NAME (thread_name)
_BROOKESIA_LOG_ARGS_FILE_LINE (file_name, line)
_BROOKESIA_LOG_ARGS_FUNCTION (func_name)
_BROOKESIA_LOG_ARGS_MESSAGE (format_str)

_BROOKESIA_ LOG_ARGS (thread_name, file_name, line, func_name, format_str)
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BROOKESIA UTILS_LOG_NEEDS_SOURCE_LOCATION

BROOKESIA_ LOGT_IMPL (tag, format, ...)
Macros to simplify logging calls with a fixed tag

BROOKESIA_ LOGD_IMPL (tag, format, ...)
BROOKESIA_LOGI_IMPL (tag, format, ...)
BROOKESIA_LOGW_IMPL (tag, format, ...)

BROOKESIA_ LOGE_IMPL (tag, format, ...)

BROOKESIA_LOG_DISABLE_DEBUG_TRACE
Per-file switch that disables BROOKESIA_LOGT, BROOKESIA_LOGD, and trace-guard helpers.

Users can define this macro before including this header to override the default behavior.

SABLE DEBUG_TRACE 1 // Disable all debug & trace.

#define BROOKESIA_LOG_D
— features for this fil

I
e

#include "brookesia/lib_utils/log.hpp"

BROOKESIA_LOGT (format, ...)
Compile-time log level filtering macros.

Calls below the configured log level expand to no-ops.
Emit a trace-level log message for the current translation unit tag.

BROOKESIA_LOGD (format, ...)

Emit a debug-level log message for the current translation unit tag.

BROOKESIA_LOGI (format, ...)
Emit an info-level log message for the current translation unit tag.

BROOKESIA_LOGW (format, ...)

Emit a warning-level log message for the current translation unit tag.

BROOKESIA_LOGE (format, ...)
Emit an error-level log message for the current translation unit tag.

_BROOKESIA_LOG_TRACE_FORMAT ENTER_WITH_PTR

_BROOKESIA_LOG_TRACE_FORMAT_ENTER

_BROOKESIA_LOG_TRACE_FORMAT EXIT_WITH_PTR

_BROOKESIA_LOG_TRACE_FORMAT EXIT

_BROOKESIA_LOG_TRACE_FORMAT ENTER_WITH_PTR_STRING

_BROOKESIA_LOG_TRACE_FORMAT_ ENTER_STRING

_BROOKESIA_LOG_TRACE_FORMAT_ EXIT WITH PTR_STRING

_BROOKESIA LOG_TRACE_FORMAT_ EXIT_STRING
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_BROOKESIA_LOG_TRACE_ARGS_WITH_PTR (thread_name, file_name, line, func_name, this_ptr)

_BROOKESIA_LOG_CONCAT (a, b)

Create a scope guard that logs entry and exit for the current function.

BROOKESIA_LOG_CONCAT (a, b)
BROOKESIA_LOG_TRACE_GUARD ()

BROOKESIA_LOG_TRACE_GUARD_WITH_THIS ()
Create a scope guard that logs entry and exit and includes this.

BERR A

NS4 #include "brookesia/lib_utils/check.hpp"

Rk check fefit—HG—mIRAR, MTAESHARE, FhURM. SR HHRAD SR e
I AT — AL P

Fetk

e BEWIWAER: nullptr. /KM, stdexception. esp_err_t. JoHIET
R AR IR PATRDH . return. exit, goto

o SHERGEG), W RWERS EFER

o ALHE R Z YR AR (ToEfE. SR H & BiE)

API £%

Header File

« utils/brookesia_lib_utils/include/brookesia/lib_utils/check.hpp

Macros
_BROOKESIA CHECK_LOGE (fmt, ...)

BROOKESIA_ CHECK_NULL_EXECUTE (ptr, process_code, ...)
Execute a fallback code block when a pointer is null.
S8
» ptr -- Pointer expression to test.
e process_code -- Code block executed when ptr is nullptr.
e ... -- Compatibility arguments kept for legacy call sites and ignored in this mode.
BROOKESIA_ CHECK_FALSE_EXECUTE (value, process_code, ...)
Execute a fallback code block when an expression evaluates to false.
BH
» value -- Expression to test.
» process_code -- Code block executed when value converts to false.
e ... -- Compatibility arguments kept for legacy call sites and ignored in this mode.
BROOKESIA_ CHECK_EXCEPTION_EXECUTE (expression, process_code, ...)
Execute a fallback code block when an expression throws std: :exception.

S8
« expression -- Expression to evaluate inside a t ry block.
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e process_code -- Code block executed when expression throws
std: :exception.
e ... -- Compatibility arguments kept for legacy call sites and ignored in this mode.

BROOKESIA CHECK_ESP_ERR_EXECUTE (esp_result, process_code, ...)
Execute a fallback code block when an ESP-IDF error code is not ESP_OK.
SH
» esp_result -- Expression that yields an ESP-IDF error code.
e process_code -- Code block executed when esp_result is not ESP_OK.
e ... -- Compatibility arguments kept for legacy call sites and ignored in this mode.
BROOKESIA CHECK_OUT_RANGE_EXECUTE (value, min, max, process_code, ...)
Execute a fallback code block when a value is outside the inclusive range [min, max].
B8
» value -- Expression to test.
e min -- Inclusive lower bound.
e max -- Inclusive upper bound.
» process_code -- Code block executed when value is outside the range.
e ... -- Compatibility arguments kept for legacy call sites and ignored in this mode.
BROOKESIA CHECK_NULL_RETURN (value, ret, fmt, ...)
Return a value when a pointer is null.
SH
» value -- Pointer expression to test.
o ret -- Value returned when value is nullptr.
o fmt -- User log format string forwarded to BROOKESIA_LOGE.
e ... -- Optional format arguments for fmt.
BROOKESIA_ CHECK_NULL_EXIT (value, fmt, ...)
Return from the current void function when a pointer is null.
SH
» value -- Pointer expression to test.
o fmt -- User log format string forwarded to BROOKESIA_LOGE.
e ... -- Optional format arguments for fmt.
BROOKESIA_ CHECK_NULL_GOTO (value, goto_tag, fmt, ...)
Jump to a label when a pointer is null.
SH
» value -- Pointer expression to test.
» goto_tag -- Label jumped to when value is nullptr.
o fmt -- User log format string forwarded to BROOKESIA_LOGE.
e ... -- Optional format arguments for fmt.
BROOKESIA CHECK_ FALSE_RETURN (value, ret, fmt, ...)
Return a value when an expression evaluates to false.
SH
» value -- Expression to test.
o ret -- Value returned when value converts to false.
o fmt -- User log format string forwarded to BROOKESIA_LOGE.
e ... -- Optional format arguments for fmt.
BROOKESIA CHECK FALSE_EXIT (value, fmt, ...)
Return from the current void function when an expression evaluates to false.
SH
» value -- Expression to test.
o fmt -- User log format string forwarded to BROOKESIA_LOGE.

Espressif Systems 31 Release master
Submit Document Feedback


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=&sections=&version=Release master%20for 

Chapter 2. T H#H{F:

e ... -- Optional format arguments for fmt.
BROOKESIA_ CHECK_FALSE_GOTO (value, goto_tag, fmt, ...)

Jump to a label when an expression evaluates to false.

S

» value -- Expression to test.

» goto_tag -- Label jumped to when value converts to false.

o fmt -- User log format string forwarded to BROOKESIA_LOGE.
e ... -- Optional format arguments for fmt.
BROOKESIA_CHECK_ESP_ERR_RETURN (value, ret, fmt, ...)
Return a value when an ESP-IDF error code is not ESP_OK.
BH
» value -- Expression that yields an ESP-IDF error code.
e ret -- Value returned when value is not ESP_OK.

o fmt -- User log format string forwarded to BROOKESIA_LOGE.
e ... -- Optional format arguments for fmt.

BROOKESIA CHECK_ESP_ERR_EXIT (value, fmt, ...)

Return from the current void function when an ESP-IDF error code is not ESP_ OK.

ZH
» value -- Expression that yields an ESP-IDF error code.
o fmt -- User log format string forwarded to BROOKESIA_LOGE.
e ... -- Optional format arguments for fmt.
BROOKESIA_ CHECK_ESP_ERR_GOTO (value, goto_tag, fmt, ...)
Jump to a label when an ESP-IDF error code is not ESP_ OK.
» value -- Expression that yields an ESP-IDF error code.
» goto_tag -- Label jumped to when value is not ESP_OK.
o fmt -- User log format string forwarded to BROOKESIA_LOGE.
e ... -- Optional format arguments for fmt.
BROOKESIA_ CHECK_EXCEPTION_RETURN (expression, ret, fmt, ...)
Return a value when an expression throws std: : exception.

S

» expression -- Expression to evaluate inside a t ry block.

o ret -- Value returned when expression throws std: :exception.

o fmt -- User log format string forwarded to BROOKESIA_LOGE.
e ... -- Optional format arguments for fmt.

BROOKESIA_ CHECK_EXCEPTION_EXIT (expression, fmt, ...)

Return from the current void function when an expression throws std: :exception.

BH
« expression -- Expression to evaluate inside a t ry block.
o fmt -- User log format string forwarded to BROOKESIA_LOGE.
e ... -- Optional format arguments for fmt.

BROOKESIA_ CHECK_EXCEPTION_GOTO (expression, goto_tag, fmt, ...)
Jump to a label when an expression throws std: :exception.
S8
« expression -- Expression to evaluate inside a t ry block.
» goto_tag -- Label jumped to when expression throws std

o fmt -- User log format string forwarded to BROOKESIA_LOGE.
e ... -- Optional format arguments for fmt.

::exception.
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BROOKESIA_CHECK_OUT_RANGE (value, min, max, fmt, ...)

Log when a value is outside the inclusive range [min, max].

BH
e value -- Expression to test.
e min -- Inclusive lower bound.
« max -- Inclusive upper bound.
o fmt -- User log format string forwarded to BROOKESIA_LOGE.
e ... -- Optional format arguments for fmt.

BROOKESIA_CHECK_OUT_RANGE_RETURN (value, min, max, ret, fmt, ...)

Return a value when a value is outside the inclusive range [min, max].

BH
e value -- Expression to test.
e min -- Inclusive lower bound.
» max -- Inclusive upper bound.
o ret -- Value returned when value is outside the range.
o fmt -- User log format string forwarded to BROOKESIA_LOGE.
e ... -- Optional format arguments for fmt.

BROOKESIA_ CHECK_OUT_RANGE_EXIT (value, min, max, fmt, ...)

Return from the current void function when a value is outside the inclusive range [min, max].

SH
» value -- Expression to test.
e min -- Inclusive lower bound.
e max -- Inclusive upper bound.
o fmt -- User log format string forwarded to BROOKESIA_LOGE.
e ... -- Optional format arguments for fmt.

BROOKESIA_CHECK_OUT_RANGE_GOTO (value, min, max, goto_tag, fmt, ...)

Jump to a label when a value is outside the inclusive range [min, max].

SH
» value -- Expression to test.
e min -- Inclusive lower bound.
» max -- Inclusive upper bound.
» goto_tag -- Label jumped to when value is outside the range.
o fmt -- User log format string forwarded to BROOKESIA_LOGE.
e ... -- Optional format arguments for fmt.

By

=

NS4 #include "brookesia/lib_utils/function_guard.hpp"
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Header File

« utils/brookesia_lib_utils/include/brookesia/lib_utils/function_guard.hpp

Classes
template<typename T, typename ...Args>

class FunctionGuard

RAII helper that invokes a callable on destruction unless released.

$41:: The destructor suppresses boost : :thread_interruptedand prints other std: :exception
failures to stdout, so cleanup code should still be kept lightweight.

B s
o T -- Callable type stored by the guard.
« Args -- Argument types forwarded to the callable when the guard is destroyed.

Public Functions

inline FunctionGuard (T func, Args&&... args)
Construct a guard for a deferred callable invocation.

B8
« func -- Callable executed in the destructor unless release () is called.
« args -- Arguments stored and forwarded to func during destruction.

inline void release ()

Disable the deferred invocation.

After calling this method, destroying the guard no longer executes the stored callable.

b i)

ANHESL Y4 #include "brookesia/lib_utils/describe_helpers.hpp"
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Header File

« utils/brookesia_lib_utils/include/brookesia/lib_utils/describe_helpers.hpp

Espressif Systems 34 Release master
Submit Document Feedback


https://github.com/espressif/esp-brookesia/blob/39871f5/utils/brookesia_lib_utils/include/brookesia/lib_utils/function_guard.hpp
https://github.com/espressif/esp-brookesia/blob/39871f5/utils/brookesia_lib_utils/include/brookesia/lib_utils/describe_helpers.hpp
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=&sections=&version=Release master%20for 

Chapter 2. T H#H{F:

Classes

class DescribeFormatManager

Singleton that stores the global default DescribeOutputFormat.

Public Functions

inline void set_format (const DescribeOutputFormat &fmt)
Set the process-wide default output format.
¥ £mt -- New global format.
inline const DescribeOutputFormat &get_format () const
Get the current process-wide default output format.
] n] Reference to the active global format.

inline void reset_to_default ()

Restore the built-in default output format.

Public Static Functions

static inline DescribeFormatManager &instance ()

Get the singleton instance.

iR A] Reference to the global format manager.

Macros
BROOKESIA DESCRIBE_STRUCT (C, Bases, Members)

Register a struct with Boost.Describe reflection.
BROOKESIA DESCRIBE_ENUM (C, ...)

Register an enum with Boost.Describe reflection.
BROOKESIA DESCRIBE_ENUM TO_STR (value)

Convert a described enum value to a string.
BROOKESIA_DESCRIBE_ENUM_TO_NUM (value)

Convert an enum value to its underlying integer value.
BROOKESIA DESCRIBE_NUM TO_ENUM (number, ret_value)

Convert an integer value to a described enum value.
BROOKESIA_DESCRIBE_STR_TO_ENUM (str, ret_value)

Convert an enumerator name to a described enum value.
BROOKESIA DESCRIBE_STR_TO_ENUM_FLEXIBLE (str, ret_value)

Convert an enumerator name or snake_case alias to a described enum value.
BROOKESIA_DESCRIBE_TO_JSON (value)

Convert a supported value to boost : : json: :value.
BROOKESIA_ DESCRIBE_FROM_JSON (json_value, ret_value)

Convert a boost : : json: : value to a supported C++ value.
BROOKESIA_DESCRIBE_JSON_SERIALIZE (value)

Serialize a supported value to JSON text.

BROOKESIA DESCRIBE_JSON_DESERIALIZE (str, ret_value)
Deserialize JSON text into a supported C++ value.
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BROOKESIA DESCRIBE_FORMAT_VERBOSE

Verbose multi-line formatting preset.

BROOKESIA_DESCRIBE_FORMAT_JSON
JSON-like formatting preset.

BROOKESIA_ DESCRIBE_FORMAT_COMPACT

Compact single-line formatting preset.

BROOKESIA_ DESCRIBE_FORMAT_DEFAULT

Default human-readable formatting preset.

BROOKESIA_ DESCRIBE_FORMAT_PYTHON

Python-dict-inspired formatting preset.

BROOKESIA_DESCRIBE_FORMAT_ CPP
C++ designated-initializer-inspired formatting preset.
BROOKESIA DESCRIBE_SET_GLOBAL_FORMAT (fmt)
Set the global default string formatting preset.
BROOKESIA_ DESCRIBE_GET_GLOBAL_FORMAT ()
Get the global default string formatting preset.
BROOKESIA_ DESCRIBE_RESET_GLOBAL_FORMAT ()
Reset the global default string formatting preset.
BROOKESIA_ DESCRIBE_TO_STR (value)

Convert a supported value to a string with the global default format.

BROOKESIA DESCRIBE_TO_STR_WITH_FMT (value, fmt)

Convert a supported value to a string with an explicit format preset.

215 MHIATH
Ao Brds
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Header File

« utils/brookesia_lib_utils/include/brookesia/lib_utils/memory_profiler.hpp

Classes

class MemoryProfiler

Heap memory profiler for internal RAM and PSRAM usage.

This class provides a C++ interface to monitor ESP32 heap memory usage, including internal SRAM and

external PSRAM. It integrates naturally with 7askScheduler for periodic profiling.

Public Types

enum class ThresholdType

Metric used when registering threshold callbacks.

Values:

enumerator TotalFree

Total free memory in bytes.

enumerator InternalFree

Internal SRAM free memory in bytes.

enumerator ExternalFree

External PSRAM free memory in bytes.

enumerator TotalFreePercent

Total free memory as a percentage.

enumerator InternalFreePercent

Internal SRAM free memory as a percentage.

enumerator ExternalFreePercent

External PSRAM free memory as a percentage.

enumerator TotalLargestFreeBlock

Largest free block across all heaps, in bytes.

enumerator InternallLargestFreeBlock

Largest internal SRAM free block, in bytes.

enumerator ExternalLargestFreeBlock

Largest external PSRAM free block, in bytes.

enumerator MinTotalFree

Minimum total free memory in bytes.

enumerator MinInternalFree

Minimum internal SRAM free memory in bytes.
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enumerator MinExternalFree

Minimum external PSRAM free memory in bytes.

enumerator MinTotalFreePercent

Minimum total free memory as a percentage.

enumerator MinInternalFreePercent

Minimum internal SRAM free memory as a percentage.

enumerator MinExternalFreePercent

Minimum external PSRAM free memory as a percentage.

enumerator MinTotalLargestFreeBlock

Minimum largest free block across all heaps, in bytes.

enumerator MinInternallLargestFreeBlock

Minimum largest internal SRAM free block, in bytes.

enumerator MinExternallLargestFreeBlock

Minimum largest external PSRAM free block, in bytes.

using ProfilingSignal = esp_brookesia::lib_utils::signal<void(const ProfileSnapshot&)>
Signal type emitted for each profiling snapshot.

using ProfilingSignalSlot = ProfilingSignal::slot_type
Slot type accepted by connect_profiling signal ().

using ThresholdSignal = esp_brookesia::lib_utils::signal<void(const ProfileSnapshot&)>

Signal type emitted when a threshold condition is met.

using ThresholdSignalSlot = ThresholdSignal::slot_type
Slot type accepted by connect_threshold _signal ().

using SignalConnection = esp_brookesia:lib_utils::scoped_connection

Signal connection type.

45112 Thisis an RAII smart handle for managing the lifetime of callbacks. When this object is destroyed,
the corresponding callback is automatically disconnected. It is recommended to use std: :move () to
transfer ownership for manual management of the connection lifetime.

Public Functions

MemoryProfiler () = default
Construct an idle memory profiler.

MemoryProfiler (const MemoryProfiler&) = delete

Copy construction is not supported.

Espressif Systems 38 Release master
Submit Document Feedback


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=&sections=&version=Release master%20for 

Chapter 2. T H#H{F:

MemoryProfiler &operator= (const MemoryProfiler&) = delete

Copy assignment is not supported.

MemoryProfiler (MemoryProfiler&&) = delete

Move construction is not supported.

MemoryProfiler &operator= (MemoryProfiler&&) = delete

Move assignment is not supported.

bool configure_profiling (const ProfilingConfig &config)
Update the profiling configuration.

%%t config -- New profiler configuration.
R true after the configuration is stored.

inline ProfilingConfig get_profiling config () const
Get the current profiling configuration.

RAl Active ProfilingConfig.

bool start_profiling (std::shared_ptr<TaskScheduler> scheduler, uint32_t period_ms = 0)
Start periodic profiling with a task scheduler.

S8
« scheduler -- Scheduler used to execute periodic sampling.
e period_ms -- Sampling period in milliseconds. Pass 0 to use config.

sample_interval_ms.
R&IAl true on success, or false if startup fails.
void stop_profiling ()
Stop periodic profiling.
void reset_profiling ()

Reset captured snapshots and registered callbacks without changing configuration.

inline bool is_profiling () const

Check whether periodic profiling is active.
BRI true when a profiling task is active, or false otherwise.

inline std::shared_ptr<ProfileSnapshot> get _profiling latest_snapshot () const
Get the latest captured snapshot.

j&[A] Shared pointer to the latest snapshot, or nul 1pt r if no snapshot is available.
SignalConnection connect_profiling_signal (ProfilingSignalSlot slot)
Subscribe to every profiling snapshot.

2% slot -- Callback invoked whenever a new snapshot is produced.
& [A] RAII connection handle for the registered callback.

SignalConnection connect_threshold_signal (ThresholdType type, uint32_t threshold_value,
ThresholdSignalSlot slot)

Subscribe to threshold events for a specific metric.

S8
e type -- Metric to monitor.
e threshold_value -- Threshold value interpreted according to type.
» slot -- Callback invoked when the threshold is met by a snapshot.

&M RAII connection handle for the registered callback.
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Public Static Functions

static inline MemoryProfiler &get_instance ()
Get the process-wide singleton instance.
iR\ Reference to the singleton profiler.
static std::shared_ptr<ProfileSnapshot> take_snapshot (ProfileSnapshot *1ast_snapshot = nullptr)

Capture the current memory state.

%% last_snapshot -- Previous snapshot used to update running statistics, or nullptr
for the first sample.
RNl Shared pointer to the new snapshot, or nul 1ptr if allocation fails.

static RawHeapSnapshot take_raw_heap_snapshot ()
Capture the current heap state without dynamic allocation.
&\ Raw heap snapshot. On unsupported platforms, valid is false.

static int64_t heap_delta (size_t current, size_t baseline)

Calculate signed delta between two sampled heap values.

B8
e current -- Current sample value.
« baseline -- Baseline sample value.
R current - baseline asasigned integer.

static void print_snapshot (const ProfileSnapshot &snapshot)
Print a formatted snapshot summary to the log.

%¥ snapshot -- Snapshot to print.

struct HeapInfo

Snapshot of a single heap region.

Public Members

size_ttotal_size=0

Total heap size in bytes.

size_t free_size =0

Free heap size in bytes.

size_t largest_free_block =0

Size of the largest free block in bytes.

size_t free_percent =0

Free memory ratio expressed as a percentage.

size_t used_percent =0

Used memory ratio expressed as a percentage.

struct MemoryInfo

Aggregated memory information for all monitored heap regions.
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Public Members

Heaplnfo internal

Internal SRAM heap information (MALLOC_CAP_INTERNAL).

Heaplnfo external
External PSRAM heap information (MALLOC_CAP_ SPIRAM).

size_ttotal_size=0

Total heap size in bytes across all monitored heaps.

size_ttotal_free=0

Total free memory in bytes across all monitored heaps.

size_t total_free_percent =0

Total free memory ratio expressed as a percentage.

size_t total_largest_free_block =0

Largest free block in bytes across all monitored heaps.

struct ProfileSnapshot

Memory profile snapshot captured at one point in time.

Public Members

std::chrono::system_clock::time_point t imestamp

Snapshot capture time.

Memorylnfo memory

Instantaneous memory information.

Statistics stats

Running statistics after this snapshot.

struct ProfilingConfig

Configuration for periodic memory profiling.

Public Members

uint32_t sample_interval_ms = 5000

Sampling interval in milliseconds.

bool enable_auto_logging = true

Whether to log each generated snapshot automatically.
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struct RawHeapSnapshot

Allocation-free heap snapshot for fine-grained diagnostics.

This snapshot intentionally omits totals and running statistics so callers can sample heap state without
allocating memory or perturbing the measurement window.

Public Members

size_t internal_free=0

Free internal SRAM heap bytes (MALLOC_CAP_INTERNAL).

size_t internal_largest =0
Largest free internal SRAM block.

size_t external_ free=0

Free external PSRAM heap bytes (MALLOC_CAP_SPIRAM).

size_t external_largest =0
Largest free external PSRAM block.

size_t cap8_free =0

Free 8-bit capable heap bytes (MALLOC_CAP_8BIT).

size_t cap8_largest =0

Largest free 8-bit capable heap block.

bool valid = false

True when heap caps sampling is available.

struct Statistics

Running minimum statistics accumulated across snapshots.

Public Members

size_t sample_count =0

Number of snapshots processed.

size_ tmin_total_ free=0

Minimum total free memory observed, in bytes.

size_tmin_internal_free=0

Minimum internal free memory observed, in bytes.

size_tmin_external_ free=0

Minimum external free memory observed, in bytes.

size_tmin_total_free_percent =0

Minimum total free percentage observed.
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size_tmin_internal_free_percent =0

Minimum internal free percentage observed.

size_tmin_external_free_percent =0

Minimum external free percentage observed.

size_tmin_total_largest_free_block =0

Minimum total largest free block observed, in bytes.

size_tmin_internal_largest_free_block =0

Minimum internal largest free block observed, in bytes.

size_tmin_external_largest_free_block =0

Minimum external largest free block observed, in bytes.

R U s

AL #include "brookesia/lib_utils/thread_profiler.hpp"

WER  thread_profiler e fit&its (££:55) B4R CPU MG LA RAE SEETHRE )y, [T RGE ik
S5 AL

FiPE

o REHELIRE. CPU 5 5% (=R
o XCFFFE B profiling 5 T3l id

o PEULHER . ShUE S AR BE

o 15 TaskScheduler BEEhE4T € B RAE

API %

Header File

« utils/brookesia_lib_utils/include/brookesia/lib_utils/thread_profiler.hpp

Classes
class ThreadProfiler
FreeRTOS task profiler for CPU and stack usage monitoring.

This class provides a C++ interface to monitor FreeRTOS task CPU usage, stack usage, and other runtime
statistics. It integrates naturally with TaskScheduler for periodic profiling.

Public Types
enum class TaskState

Task state mirrored from FreeRTOS eTaskState.

Values:
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enumerator Running

eRunning.

enumerator Ready

eReady.

enumerator Blocked
eBlocked.

enumerator Suspended

eSuspended.

enumerator Deleted

eDeleted.

enumerator Invalid

eInvalid.

enum class TaskStatus

Presence status of a task across two samples.

Values:

enumerator Normal

Task exists in both samples.

enumerator Created

Task appeared during the measurement window.

enumerator Deleted

Task disappeared during the measurement window.

enum class PrimarySortBy

Optional primary sort criterion.

Values:

enumerator None

Disable primary sorting.

enumerator CoreId
Sort by CPU core ID first.

enum class SecondarySortBy

Secondary sort criterion applied within the primary ordering.

Values:

enumerator CpuPercent

Sort by CPU usage percentage in descending order.
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enumerator Priority

Sort by task priority in descending order.

enumerator StackUsage

Sort by stack high-water mark in ascending order.

enumerator Name

Sort by task name alphabetically.

enum class ThresholdType
Metric used for threshold filtering and callbacks.

Values:

enumerator CouPercent

Filter by CPU usage percentage.

enumerator Priority

Filter by task priority.

enumerator StackUsage

Filter by stack high-water mark.

using ProfilingSignalSlot = std:function<void(const ProfileSnapshot&)>
Callback type accepted by connect_profiling_signal ().

using ThresholdSignalSlot = std::function<void(const std::vector<TaskInfo>&)>

Callback type accepted by connect_threshold_signal ().

using ProfilingSignal = esp_brookesia::lib_utils::signal<void(const ProfileSnapshot&)>

Signal type emitted for each profiling snapshot.

using ThresholdSignal = esp_brookesia::lib_utils::signal<void(const std::vector<TaskInfo>&)>

Signal type emitted when threshold matches are found.

using SignalConnection = esp_brookesia:lib_utils::scoped_connection

Signal connection type.

$&{¥: Thisis an RAIl smart handle for managing the lifetime of callbacks. When this object is destroyed,
the corresponding callback is automatically disconnected. It is recommended to use std: :move () to
transfer ownership for manual management of the connection lifetime.

Public Functions

ThreadProfiler (const ThreadProfiler&) = delete

Copy construction is not supported.

ThreadProfiler &operator= (const ThreadProfiler&) = delete

Copy assignment is not supported.
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ThreadProfiler (ThreadProfiler&&) = delete

Move construction is not supported.

ThreadProfiler &operator= (ThreadProfiler&&) = delete

Move assignment is not supported.

bool configure_profiling (const ProfilingConfig &config)
Update the profiling configuration.
%%t config -- New profiler configuration.
R[] true after the configuration is stored.
ProfilingConfig get _profiling config () const
Get the current profiling configuration.

BRAl Active ProfilingConfig.
bool start_profiling (std::shared_ptr<TaskScheduler> scheduler, uint32_t sampling_duration_ms =
0, uint32_t profiling_interval_ms = 0)
Start periodic thread profiling using a task scheduler.

S8
o scheduler -- Scheduler used to run the two-stage sampling jobs. The caller must

keep it alive until stop_profiling () returns.
e sampling duration_ms -- Time between the first and second sample in millisec-
onds. Pass 0 touse config.sampling duration_ms.
e« profiling interval_ms -- Period between profiling rounds in milliseconds.
Pass 0 touse config.profiling_interval_ms.
R[] true on success, or false if profiling cannot be started.
void stop_profiling()
Stop periodic profiling.
void reset_profiling ()
Reset captured data and registered callbacks without changing configuration.

inline bool is_profiling () const
Check whether periodic profiling is active.
iR\ t rue when profiling tasks are active, or false otherwise.
inline std::shared_ptr<ProfileSnapshot> get_profiling latest_snapshot ()
Get the latest captured profiling snapshot.
1R[] Shared pointer to the latest snapshot, or nul 1ptr if none is available.

SignalConnection connect_profiling_signal (ProfilingSignalSlot slot)

Subscribe to every generated profiling snapshot.

¥ slot -- Callback invoked whenever a new snapshot is produced.
i’ [H] RAII connection handle for the registered callback.

SignalConnection connect_threshold_signal (ThresholdType type, uint32_t threshold_value,
ThresholdSignalSlot slot)

Subscribe to threshold matches for a specific metric.

e type -- Metric to monitor.
e threshold_value -- Threshold value interpreted according to type.
¢ slot -- Callback invoked with the tasks that matched the threshold.

i’ [H] RAII connection handle for the registered callback.
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Public Static Functions

static inline ThreadProfiler &get_instance ()
Get the process-wide singleton instance.

iR\ Reference to the singleton profiler.
static std::shared_ptr<SampleResult> sample_tasks ()
Capture a single raw scheduler sample.
iR A] Shared pointer to the captured sample, or nullptr on failure.

static std::shared_ptr<ProfileSnapshot> take_snapshot (const SampleResult &start_result, const
SampleResult &end_result)

Build a profiling snapshot from two raw samples.

B

« start_result -- Sample taken at the beginning of the measurement window.
e end_result -- Sample taken at the end of the measurement window.

iR Al Shared pointer to the computed snapshot, or nullptr on failure.

static void sort_tasks (std::vector<Taskinfo> &tasks, PrimarySortBy primary_sort =
PrimarySortBy::Coreld, SecondarySortBy secondary_sort =

SecondarySortBy::CpuPercent)

Sort task entries in place.

5112 The tasks will be sorted by the primary sort criteria first, then by the secondary sort criteria.

SH

o tasks -- Task vector to sort in place.
e primary_sort -- Optional primary sort criterion.
» secondary_sort -- Secondary sort criterion.

static void print_snapshot (const ProfileSnapshot &snapshot, PrimarySortBy primary_sort =
PrimarySortBy::Coreld, SecondarySortBy secondary_sort =

SecondarySortBy::CpuPercent)

Print a formatted snapshot table to the log.

SH
« snapshot -- Snapshot to print.
e primary_sort -- Primary sort criterion shown in the first sort column.

» secondary_sort -- Secondary sort criterion shown in the second sort column.

static bool get_task_by_ name (const ProfileSnapshot &snapshot, const std::string &name, TaskInfo
&task)

Find a task by name inside a snapshot.

S8
« snapshot -- Snapshot to search.

e name -- Task name to search for.
« task -- Output object that receives the matching task info.

R H] true if a matching task is found, or false otherwise.

static std::vector<TaskInfo> get_tasks_above_threshold (const ProfileSnapshot &snapshot,
ThresholdType type, uint32_t

threshold_value)

Collect tasks whose metric meets a threshold.
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$41::  For CpuPercent: returns tasks with CPU >= threshold_value For Priority: returns tasks with
priority >= threshold_value For StackUsage: returns tasks with stack HWM <= threshold_value (lower
= more used)

BH

e snapshot -- Snapshot to inspect.

» type -- Threshold metric to apply.

« threshold_value -- Threshold value interpreted according to type.
B Vector containing every task that satisfies the threshold.

struct ProfileSnapshot

Snapshot of all sampled task information.

Public Members

std::chrono::system_clock::time_point t imestamp = {}

Snapshot capture time.

std::vector<Taskinfo> tasks

Task data for every sampled task.

Statistics stats = {}

Aggregate snapshot statistics.

uint32_t total_runtime =0

Total runtime counter captured in the ending sample.

struct ProfilingConfig

Configuration for periodic thread profiling.

Public Members

uint32_t sampling_duration_ms = 1000

Delay between the start and end sample, in milliseconds.

uint32_t profiling_interval_ms = 5000

Interval between profiling rounds, in milliseconds.

PrimarySortBy primary_sort = PrimarySortBy::Coreld

Primary sort criterion.

SecondarySortBy secondary_sort = SecondarySortBy::CpuPercent

Secondary sort criterion.

bool enable_auto_logging = true

Whether to log each generated snapshot automatically.
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struct SampleResult

Raw sample captured at a single instant.

Public Members

std::chrono::system_clock::time_point timestamp

Sample capture time.

std::vector<TaskStatus_t> task_status

Raw FreeRTOS task status array.

uint32_t runtime

Raw total runtime counter.

struct Statistics

Aggregate statistics for a profiling snapshot.

Public Members

size_ttotal_tasks =0

Total number of tasks in the snapshot.

size_t running_tasks =0

Number of running tasks.

size_tblocked_tasks =0
Number of blocked tasks.

size_t suspended_tasks =0

Number of suspended tasks.

uint32_t total_cpu_percent =0
Aggregate CPU usage percentage.

uint32_t sample_duration_ms =0

Measurement window duration in milliseconds.

struct TaskInfo
Profile data for a single FreeRTOS task.

Public Members

std::string name

Task name.
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TaskHandle_t handle = nullptr
FreeRTOS task handle.

TaskState state = TaskState::Invalid

Current task state.

uint32_tpriority =0

Current task priority.

BaseType_t core_id =-1
Bound CPU core ID, or —1 if unbound.

uint32_t stack_high_water mark =0
Stack high-water mark in bytes.

bool is_stack_external = false

Whether the stack is allocated in external RAM.

uint32_t runtime_counter =0

Raw runtime counter captured in the ending sample.

uint32_t elapsed_time =0

Runtime counter delta during the measurement window.

uint32_t cpu_percent =0

CPU usage percentage over the measurement window.

TaskStatus status = TaskStatus::Normal

Presence status relative to the two samples.

ki) 53 Br

N4 #include "brookesia/lib_utils/time_profiler.hpp"
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API %%

Header File

« utils/brookesia_lib_utils/include/brookesia/lib_utils/time_profiler.hpp

Classes
class TimeProfiler
Hierarchical time profiler for scoped code regions and named events.

This class provides hierarchical time profiling capabilities with support for nested scopes, cross-thread events,
and detailed statistics reporting.

Public Functions

void set_format_options (const FormatOptions &options)

Set formatting options used by report ().
%% options -- [in] Format options to apply.

void enter_scope (const std::string &name)

Enter a named profiling scope.

Should be paired with leave_scope(). Prefer using BROOKESIA_TIME_PROFILER_SCOPE macro
for automatic scope management.

¥ name -- [in] Scope name to record.

void 1leave_scope ()
Leave the current profiling scope.

Records the elapsed time since the matching enter_scope () call.

void start_event (const std::string &name)

Start timing a named event.

Used for timing events that may span across function boundaries or threads. Must be paired with
end_event() with the same name.

%% name -- [in] Event name to start.

void end_event (const std::string &name)

End timing a named event.
Records the elapsed time since the corresponding start_event() call.
%%t name -- [in] Event name to stop.

Statistics get _statistics () const
Build a structured snapshot of the collected profiling data.

Returns a structured representation of all profiling data.
R Statistics structure containing all profiling information.

void report ()

Generate and log a formatted profiling report.

Prints a hierarchical report of all recorded timings to the log. This method internally calls get_statistics()
and formats the output.
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void clear ()

Clear all recorded profiling data.

Resets all timing statistics and clears the profiling tree.

Public Static Functions

static inline TimeProfiler &get_instance ()

Get the singleton instance of TimeProfiler.

R Reference to the singleton TimeProfiler instance

struct FormatOptions

Formatting options used by report ().

Public Types

enum class SortBy

Sort order for sibling profiling nodes.

Values:

enumerator TotalDesc

Sort by total time descending.

enumerator NameAsc

Sort by name ascending.

enumerator None

No sorting.

enum class TimeUnit

Time unit used for formatted output and exported statistics.

Values:

enumerator Microseconds

Display in microseconds.

enumerator Milliseconds

Display in milliseconds.

enumerator Seconds

Display in seconds.

Public Members

int name_width =32

Width of name column.
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int calls_width =16
Width of calls column.

int num_width =10

Width of numeric columns.

int percent_width =7

Width of percentage column.

int precision =2

Decimal precision for numbers.

bool use_unicode = false

Use ASCII characters to ensure alignment.

bool show_percentages = true

Show percentage columns.

bool use_color = false

Use ANSI color codes in output.

SortBy soxrt_by = SortBy::TotalDesc

Sort order for output.

TimeUnit time_unit = TimeUnit::Milliseconds

Time unit for display.

struct Node

Internal tree node representing one profiled scope.

Public Members

std::string name

Name of this profiling scope.

double total =0.0

Total time spent in this scope.

size_t count =0

Number of times this scope was entered.

double min = std::numeric_limits<double>::infinity()

Minimum time recorded.

double max = 0.0

Maximum time recorded.
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std::map<std::string, std::unique_ptr<Node» children

Child scopes.

Node *parent = nullptr

Parent scope.

struct NodeStatistics

Aggregated statistics for a single profiling node.
Public Members
std::string name

Name of the profiling scope.

size_t count =0

Number of times this scope was entered.

double total =0.0

Total time spent in this scope.

double self time =0.0

Time spent in this scope excluding children.

double avg = 0.0

Average time per call.

double min =0.0

Minimum time recorded.

double max = 0.0

Maximum time recorded.

double pct_parent =0.0

Percentage of parent’s total time.

double pet_total =0.0

Percentage of overall total time.

std::vector<NodeStatistics> children

Child node statistics.

struct Statistics

Structured report returned by get__statistics ().

Public Members
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std::string unit_name

9 99 99 % ”)

Time unit name (e.g., “ms”, “us”, ”s

double overall_total =0.0

Overall total time.
std::vector<NodeStatistics> root_children
Root level node statistics.

class TimeProfilerScope

RAII wrapper that profiles the lifetime of a C++ scope.

Automatically calls enter_scope() on construction and leave_scope() on destruction. Use the BROOKE-
SIA_TIME_PROFILER_SCOPE macro for convenient usage.

Public Functions

explicit TimeProfilerScope (const std::string &name)

Enter a named profiling scope on construction.
%% name -- [in] Scope name to record.

~TimeProfilerScope ()

Leave the profiling scope on destruction.

Macros
_BROOKESIA TIME_ PROFILER_CONCAT (a,b)

BROOKESIA TIME_PROFILER_CONCAT (a, b)
BROOKESIA_TIME_PROFILER_SCOPE (name)
BROOKESIA_TIME_PROFILER_START_EVENT (name)
BROOKESIA_TIME_PROFILER_END_EVENT (name)
BROOKESIA_TIME_PROFILER_REPORT ()

BROOKESIA_TIME_PROFILER_CLEAR ()

2.2 MCP Utils
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AudioCodecPlayerIface
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AudioCodecRecorderIface

audio/processor.hpp

AudioProcessorIface

display/backlight.hpp

DisplayBacklightIface

display/panel.hpp DisplayPanelIface
display/touch.hpp DisplayTouchIface
network/connectivity.hpp ConnectivityIface
network/http_client.hpp HttpClientIface
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wifi/basic.hpp BasicIface
wifi/station.hpp StationIface
wifi/softap.hpp SoftApIface

g ES

e AudioCodecPlayerIface

e AudioCodecRecorderIface

e AudioProcessorIface
e DisplayBacklightIface
e DisplayPanelIface

e DisplayTouchIface

e ConnectivityIface

e HttpClientIface

e SntpClientIface

e BoardInfoIface

e OtaUpdaterIface

e PowerBatteryIface

e FileSystemIface

¢ KeyValueIface

e Cameralface

e BasicIface

e StationIface

e SoftApIface

APHRUE TR A

3.1.3 API 5%
Vbsr & BENUER
e

Provider 3k 3CfF: #include "brookesia/hal_interface/device.hpp"
API 5%

Header File
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« hal/brookesia_hal_interface/include/brookesia/hal_interface/device.hpp

Classes
class Device
Base class for HAL provider devices.

A device groups related interface instances and owns their provider lifecycle. Applications should use the
acquire APIs from interface. hpp instead of handling devices directly.

Subclassed by esp_brookesia::hal::AudioDevice, esp_brookesia::hal::DisplayDevice,
esp_brookesia::hal::NetworkDevice,  esp_brookesia::hal::PowerDevice,  esp_brookesia::hal::StorageDevice,
esp_brookesia::hal::SystemDevice, esp_brookesia::hal::VideoDevice, esp_brookesia::hal::WifiDevice

Macros
ESP_BROOKESIA HAL_DEVICE_REGISTER_ALL PRE_INIT CALLBACK (symbol_name, callback)

Auto-register a global callback that runs before the first HAL device is initialized.
ESP_BROOKESIA_HAL_DEVICE_REGISTER_ALL POST_DEINIT_CALLBACK (symbol_name, callback)

Auto-register a global callback that runs after the last HAL device is deinitialized.

ESP_BROOKESIA_HAIL DEVICE_REGISTER_PRE_INIT CALLBACKS (symbol_name, ...)

Auto-register pre-init callbacks for specific provider devices.

ESP_BROOKESIA_HAL DEVICE_REGISTER POST_DEINIT CALLBACKS (symbol_name, ...)

Auto-register post-deinit callbacks for specific provider devices.

Type Aliases

using esp_brookesia: :hal: :InterfaceSpec = Interfacelnfo

Concepts
template<typename T>
concept IsDevice

#include <device.hpp>

Bk
NS4 #include "brookesia/hal_interface/interface.hpp"

API %

Header File

« hal/brookesia_hal_interface/include/brookesia/hal_interface/interface.hpp

Classes

class Interface

Base class for all HAL interfaces exposed by a device.

Each concrete interface derives from this type and provides a stable interface name for runtime lookup via the

plugin registry.

Subclassed by esp_brookesia::hal::audio::CodecPlayerlface, esp_brookesia::hal::audio::CodecRecorderlface,

esp_brookesia::hal::audio::Decoderlface, esp_brookesia::hal::audio::Encoderlface,
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esp_brookesia::hal::audio::Playbacklface, esp_brookesia::hal::display::Backlightlface,
esp_brookesia::hal::display::Panellface, esp_brookesia::hal::display::Touchlface,
esp_brookesia::hal::network::ConnectivityIface, esp_brookesia::hal::network::HttpClientIface,
esp_brookesia::hal::network::SntpClientlface, esp_brookesia::hal::;power::Batterylface,
esp_brookesia::hal::storage::FileSystemlface, esp_brookesia::hal::storage::Key Valuelface,
esp_brookesia::hal::system::BoardInfolface, esp_brookesia::hal::system::OtaUpdaterIface,
esp_brookesia::hal::video::Cameralface, esp_brookesia::hal::video::DecoderlIface,
esp_brookesia::hal::video::Encoderlface, esp_brookesia::hal::wifi::Basiclface,

esp_brookesia::hal::wifi::SoftAplface, esp_brookesia::hal::wifi::StationIface

Public Functions

inline explicit Interface (std::string_view name)
Construct an interface object with a runtime name.

¥ name -- [in] Interface name used by the registry.

virtual ~Interface () = default

Virtual destructor for polymorphic interface usage.

inline std::string_view get_name () const noexcept

Get the registered interface name.

R Interface name.

B CTES
S 2 1

oIS #include "brookesia/hal_interface/interfaces/audio/codec_player.
hpp"

4 AudioCodecPlayerIface

APl 5%

Header File

« hal/brookesia_hal_interface/include/brookesia/hal_interface/interfaces/audio/codec_player.hpp

Classes

class CodecPlayerIface : public esp_brookesia::hal::Interface

Player interface exposed by audio-capable devices.

Public Functions

inline CodecPlayerIface ()

Construct an audio interface.

virtual ~CodecPlayerIface () = default

Virtual destructor for polymorphic interfaces.
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virtual bool open (const Config &config) =0
Open the backend.

%% config -- [in] Dynamic configuration.
#B&[A] true on success; otherwise false.

virtual void close () =0
Close the backend.

virtual bool set_volume (uint8_t volume) =0

Set volume.

%% volume -- [in] Requested output volume percentage.

J&[H] true on success; otherwise false.

virtual bool write_data (const uint8_t *data, size_t size) =0
Write PCM/encoded payload to the backend.

S8

o data -- [in] Buffer pointer containing audio payload.

o size -- [in] Buffer size in bytes.
jJ&[H] true on success; otherwise false.

virtual bool is_pa_on_off_ supported() =0
Check if the PA control is supported.

B M| true if the PA on/off control is supported; otherwise false.

virtual bool set_pa_on_o£f£f (bool on) =0
Set the PA on/off state.

¥ on -- [in] t rue to set the PA to be on; false to set the PA to be off.
i’[H] true if the PA on/off state is set successfully; otherwise false.

virtual bool is_pa_on () const=0
Check if the PA is set on.

jJ&[H] true if the PA is set on; otherwise false.

Public Static Attributes

static constexpr const char *NAME = "AudioCodecPlayer”

Interface registry name.

struct Config

Dynamic configuration.

Public Members

uint8_tbits
Sample bit width.

uint8_t channels

Number of output channels.

uint32_t sample_rate

Output sample rate in Hz.
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gufRa g N
AHSLY 4 #include "brookesia/hal_interface/interfaces/audio/codec_recorder.
hpp"

244 AudioCodecRecorderIface

API £%

Header File

« hal/brookesia_hal_interface/include/brookesia/hal_interface/interfaces/audio/codec_recorder.hpp

Classes

class CodecRecorderIface : public esp_brookesia::hal::Interface

Recording interface exposed by audio-capable devices.

Public Functions

inline CodecRecorderIface (Info info)
Construct an audio recording interface.
%%, info -- [in] Static recording capability information.
virtual ~CodecRecorderIface () = default

Virtual destructor for polymorphic recording interfaces.

virtual bool open () =0

Open the recording backend.
&\l true on success; otherwise false.
virtual void close () =0
Close the recording backend.
virtual bool read_data (uint8_t *data, size_t size) =0

Read captured audio payload.
BH

o data -- [out] Destination buffer for captured bytes.
« size -- [in] Requested byte count.
JR[B] true on success; otherwise false.
virtual bool set_general_gain (float gain) =0
Set the general gain.
%% gain -- [in] The gain to set.
R\l true on success; otherwise false.
virtual bool set_channel_gains (const std::map<uint8_t, float> &gains) =0
Set the channel gains.
¥ gains -- [in] The channel gains to set.
&\l true on success; otherwise false.
inline const Info &get_info () const

Get static recording capability information.

Bl Recording information.
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Public Static Attributes

static constexpr const char *NAME = "AudioCodecRecorder”

Interface registry name.

struct Info

Static recording capability information.
Public Members

uint8_tbits
Sample bit width.

uint8_t channels

Number of capture channels.

uint32_t sample_rate

Capture sample rate in Hz.

std::string mic_layout

Microphone layout descriptor.

float general_gain

Global input gain.

std::map<uint8_t, float> channel_gains

Per-channel gain overrides.

Wtk
S R 1
N4 #include "brookesia/hal_interface/interfaces/display/panel.hpp"

API £%

Header File

« hal/brookesia_hal_interface/include/brookesia/hal_interface/interfaces/display/panel.hpp

Classes

class PanelIface : public esp_brookesia::hal::Interface

Display panel interface for rendering pixel data.
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Public Types

enum class PixelFormat : uint8_t

Pixel format enum.

Values:

enumerator RGB565

enumerator RGB888

enumerator Max

enum class BusType : uint8_t

Driver-specific bus type enum.

Values:

enumerator Generic

enumerator RGB
< Generic bus type, such as SPI, 180, QSPI, etc.

enumerator MIPI
< RGB bus type.

enumerator Max
< MIPI bus type.

enum class Event Type : uint8_t

Panel backend event type.

Values:

enumerator ColorTransDone

The caller-provided color buffer can be reused.

enumerator FrameDone

A frame buffer or frame refresh event has completed.

enumerator Max

Public Functions

inline PanelIface (Info info)
Construct a display panel interface.

Z%{ info -- [in] Static panel capability information.

virtual ~PanelIface () = default

Virtual destructor for polymorphic panel interfaces.
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virtual bool draw_bitmap (uint32_t x1, uint32_t y1, uint32_t x2, uint32_t y2, const uint8_t *data) =0

Draw a bitmap into a rectangular panel region.
The region follows half-open bounds semantics: [x1, x2) and [y1, y2).

S
e x1 -- [in] Left coordinate.
e y1 -- [in] Top coordinate.
e x2 -- [in] Right coordinate (exclusive).
e y2 -- [in] Bottom coordinate (exclusive).
o data -- [in] Pixel buffer pointer.
jJ&[H] true on success; otherwise false.

inline virtual bool draw_bitmap_sync (uint32_t x1, uint32_t y1, uint32_t x2, uint32_t y2, const uint8_t
*data, uint32_t timeout_ms =
DEFAULT SYNC DRAW_TIMEOUT_MS)

Draw a bitmap and optionally wait until the panel backend has finished using the input buffer.

The default implementation falls back to draw_bitmap (). Backends that perform asynchronous
transfers should override this method and only return after the transfer completion signal has been ob-
served, or after t imeout_ms expires. When t imeout_ms is 0, the call only submits the draw and
does not wait for a completion signal.

S

e x1 -- [in] Left coordinate.

e y1 -- [in] Top coordinate.

e x2 -- [in] Right coordinate (exclusive).

e y2 -- [in] Bottom coordinate (exclusive).

« data -- [in] Pixel buffer pointer.

¢ timeout_ms -- [in] Maximum time to wait in milliseconds. 0 means no wait.
RNl true on completion or no-wait submission; otherwise false.

inline virtual bool get_driver_specific (DriverSpecific &specific)
Get the driver-specific data.

%% specific -- [out] The driver-specific data.
J&[H] true on success; otherwise false.

inline const Info &get_info () const

Get static panel capability information.

&\ Panel information.

Public Static Attributes

static constexpr const char *NAME = "DisplayPanel”

Interface registry name.

static constexpr uint32_t DEFAULT_SYNC_DRAW_TIMEOUT_MS = 5000

Default timeout for synchronous draws.

struct DriverSpecific

Driver-specific data.

Public Members
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void *io_handle = nullptr
Handle of the I10.

void *panel_handle = nullptr

Handle of the panel.

BusType bus_type = BusType::Max
Bus type.

uint8_t frame_buffer_count =0

Number of panel frame buffers.

uint8_t draw_x_align_bytes =1

X-axis coordinate alignment bytes.

uint_tdraw_y_align_bytes =1

Y-axis coordinate alignment bytes.

EventDispatcher event _dispatcher

Optional LCD event dispatcher.

struct EventDispatcher

Driver event dispatcher for sharing backend LCD callbacks.

Public Members

void *etx = nullptr

Dispatcher owner context.

struct Info

Static panel capability information.

Public Functions

inline uint8_t get_pixel_bits () const

Get the number of bits per pixel.
&[] Number of bits per pixel.

inline bool is_wvalid () const

Check if the panel information is valid.
j&[H] true if the panel information is valid; otherwise false.

Public Members

uintl6_th_res =0

Horizontal resolution in pixels.
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uintl6_tv_res =0

Vertical resolution in pixels.

PixelFormat pixel_format = PixelFormat::Max

Pixel format.

std::string group_id
Stable physical display group identifier.

fit 5 4% 11
AN #include "brookesia/hal_interface/interfaces/display/touch.hpp"

5’@@ : DisplayTouchIface

API £%

Header File

« hal/brookesia_hal_interface/include/brookesia/hal_interface/interfaces/display/touch.hpp

Classes

class TouchIface : public esp_brookesia::hal::Interface

Touch-input interface paired with a display.

Public Types

enum class OperationMode : uint8_t

Supported event acquisition mode.

Values:

enumerator Polling

Read touch points by polling.

enumerator Interrupt

Read touch points by interrupt.

enumerator Max

Public Functions

inline TouchIface (Info info)

Construct a touch-input interface.
¥ info -- [in] Static touch capability information.

virtual ~TouchIface () = default

Virtual destructor for polymorphic touch interfaces.
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virtual bool read_points (std::vector<Point> &points) =0

Read current touch points.

%% points -- [out] Output touch points.
#&[A] true on success; otherwise false.

virtual bool register_interrupt_handler (InterruptHandler handler, void *ctx) =0
Register an interrupt handler.

The handler is called from ISR context and must only do ISR-safe work.

S8
e handler -- [in] Interrupt handler. If nullptr, the interrupt handler will be unreg-
istered.
e ctx -- [in] User context passed to handler.
jJ&[H] true on success; otherwise false.

inline virtual bool get_driver_specific (DriverSpecific &specific)

Get the driver-specific data.

%% specific -- [out] The driver-specific data.
&I\l true on success; otherwise false.

inline const Info &get_info () const
Get static touch capability information.

&\l Touch information.

Public Static Attributes

static constexpr const char *NAME = “DisplayTouch”

Interface registry name.

struct DriverSpecific

Driver-specific data.

Public Members

void *io_handle = nullptr
Handle of the 10O.

void *touch_handle = nullptr
Handle of the touch.

struct Info

Static touch capability information.

Public Members

uint16_t x_max =0

Maximum X coordinate value.

uintl6_ty_max =0

Maximum Y coordinate value.
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uint8_t max_points =1

Maximum number of simultaneous touch points.

OperationMode operation_mode = OperationMode::Max

Supported acquisition mode.

std::string group_id
Stable physical display group identifier.

struct Point

A single touch point sample.

Public Members

intl6_tx=0

X coordinate.

intl6_ty=0

Y coordinate.

uintl6_t pressure =0

Pressure or strength value from controller.

uint8_t track_id =0

Hardware track identifier for multi-touch controllers.

e
oy 3 3 % #include "brookesia/hal_interface/interfaces/display/backlight.
hpp"

APl 5%

Header File
« hal/brookesia_hal_interface/include/brookesia/hal_interface/interfaces/display/backlight.hpp

Classes

class BacklightIface : public esp_brookesia::hal::Inferface
Display backlight control interface.

Public Functions

inline explicit BacklightIface (Info info = {})
Construct a display backlight interface.

virtual ~BacklightIface () = default

Virtual destructor for polymorphic backlight interfaces.
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virtual bool set_brightness (uint8_t percent) =0
Set backlight brightness.

%% percent -- [in] Brightness percentage.
#B&[A] true on success; otherwise false.

virtual bool get_brightness (uint8_t &percent) =0
Get current backlight brightness.

% ¥ percent -- [out] Current brightness percentage.
J&[H] true on success; otherwise false.

virtual bool is_light_on_off_ supported() =0
Check if the light on/off control is supported.

R true if the light on/off control is supported; otherwise false.

virtual bool set_light_on_of££f (boolon) =0
Set the backlight on/off state.

¥ on -- [in] t rue to set the backlight on; false to set the backlight off.
&IA] true if the backlight on/off state is set successfully; otherwise false.

virtual bool is_light_on () const=0
Check if the backlight is set on.

R’ true if the backlight is set on; otherwise false.

inline const Info &get_info () const

Get static backlight association information.

&Nl Backlight information.

Public Static Attributes

static constexpr const char *NAME = “DisplayBacklight”

Interface registry name.

struct Info

Static backlight association information.

Public Members

std::string group_id
Stable physical display group identifier.

L iEPARES

IFRAAs B 0

oy 3k 3 4 #include "brookesia/hal interface/interfaces/system/board_info.
hpp"

24 BoardInfolface
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API %%

Header File

« hal/brookesia_hal_interface/include/brookesia/hal_interface/interfaces/system/board_info.hpp

Classes

class BoardInfoIface : public esp_brookesia::hal::Interface

Board information interface for querying static board metadata.

Public Functions

inline explicit BoardInfoIface (Info info)

Construct a board information interface.
%% info -- [in] Static board information.

virtual ~NBoardInfoIface () = default

Virtual destructor for polymorphic board information interfaces.

inline const Info &get_info () const
Get static board information.

&\l Board information.

Public Static Attributes

static constexpr const char *NAME = ”SystemBoardInfo”

Interface registry name.

struct Info

Static board information.

Public Functions

inline bool is_wvalid () const

Check whether the board information contains useful identity fields.
R true if either board name or chip is non-empty; otherwise false.

Public Members

std::string name

Board name.

std::string chip
Main chip model.

std::string version

Board hardware or BOM version.
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std::string description

Human-readable board description.

std::string manufacturer

Board manufacturer.

NN
iR EZ N

NSt #include "brookesia/hal_interface/interfaces/power/battery.hpp"

44 PowerBatteryIface

PowerBatteryIface | FHiiAH IS FEHEZAH K RE
HE . BFCRIEMFERUIRAS, W] DATE S Z A8 F R i e s 7o i i . RS 7T .
AR A R A R & e B e 5 7S 4 B
Info::has_ability () FIWF4EISEICIFEE S, BRI AR ST Bis il 0 .

APl £7%

Header File

« hal/brookesia_hal_interface/include/brookesia/hal_interface/interfaces/power/battery.hpp

Classes

class BatteryIface : public esp_brookesia::hal::Interface

Battery interface for querying battery state and controlling charger settings.

Public Types

enum class Ability

Battery backend capability.

Values:

enumerator Voltage

Battery voltage reading.

enumerator Percentage

Battery level percentage.

enumerator PowerSource

Battery/external power source state.

enumerator ChargeState

Charger state.

enumerator VbusVoltage

VBUS voltage reading.

o BB AR AR . R

. VWA N Fei@ i Info:abilities B
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enumerator SystemVoltage

System voltage reading.

enumerator ChargerControl

Charger enable/disable control.

enumerator ChargeConfig

Charger parameter configuration.

enum class PowerSource

Current power source.

Values:

enumerator Unknown

Power source is unknown.

enumerator Battery

Running from battery.

enumerator External

Running from external power.

enum class ChargeState

Current charge state.

Values:

enumerator Unknown

Charge state is unknown.

enumerator NotCharging

Battery is not charging.

enumerator Charging

Battery is charging, but the phase is unknown.

enumerator Trickle

Trickle charging.

enumerator PreCharge

Pre-charge phase.

enumerator ConstantCurrent

Constant-current phase.

enumerator ConstantVoltage

Constant-voltage phase.
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enumerator Full

Battery is full.

enumerator Fault

Charger fault.

enum class LevelSource

Source used to calculate the battery level.

Values:

enumerator Unknown

Level source is unknown.

enumerator FuelGauge

Level comes from a fuel gauge.

enumerator VoltageCurve

Level is estimated from a voltage curve.

Public Functions

inline explicit BatteryIface (Info info)

Construct a battery interface.
%% info -- [in] Static battery capability information.

virtual ~BatteryIface () = default

Virtual destructor for polymorphic battery interfaces.

inline const Info &get_info () const

Get static battery capability information.
R Battery information.

virtual bool get_state (State &state) =0
Get the current battery state.

¥ state -- [out] Runtime battery state snapshot.
&\l true on success; otherwise false.

virtual bool get_charge_config (ChargeConfig &config) =0

Get charger configuration.

%% config -- [out] Charger configuration.
J&IAl true on success; otherwise false.

virtual bool set_charge_config (const ChargeConfig &config) =0
Set charger configuration.

%% config -- [in] Charger configuration.
jJ&[H] true on success; otherwise false.

virtual bool set_charging enabled (bool enabled) =0

Enable or disable charging.

%% enabled -- [in] t rue to enable charging; false to disable charging.
J&IAl true on success; otherwise false.
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Public Static Attributes
static constexpr const char *NAME = "PowerBattery”

Interface registry name.

struct ChargeConfig

Charger configuration.

Public Members

bool enabled = false
Charger enable state.

uint32_t target_voltage_mv =0

Target charge voltage in mV.

uint32_t charge_current_ma =0

Main charge current in mA.

uint32_t precharge_current_ma =0

Pre-charge current in mA.

uint32_t termination_current_ma=0

Termination current in mA.

struct Info

Static battery capability information.

Public Functions

inline bool has_ability (Ability ability) const

Check whether an ability is supported.
%% ability -- [in] Ability to query.
R[] true if the ability is present; otherwise false.

Public Members

std::string name

Battery or backend name.

std::string chemistry

Battery chemistry, such as Li-ion.

std::vector<Ability> abilities

Supported backend abilities.

struct State

Runtime battery state snapshot.
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Public Members

bool is_present = false

Whether a battery is detected.

PowerSource power_source = PowerSource::Unknown

Current power source.

ChargeState charge_state = ChargeState::Unknown

Current charge state.

LevelSource 1evel_source = LevelSource::Unknown

Battery percentage source.

std::optional<uint32_t> voltage_mv = std::nullopt

Battery voltage in mV.

std::optional<uint8_t> percentage = std::nullopt

Battery percentage in [0, 100].

std::optional<uint32_t> vbus_voltage_mv = std::nullopt
VBUS voltage in mV.

std::optional<uint32_t> system_voltage_mv = std::nullopt

System voltage in mV.

bool is_low = false

Battery is below the low threshold.

bool is_critical = false

Battery is below the critical threshold.

AEffZ 128

&GN
NFS 4 #include "brookesia/hal_interface/interfaces/storage/file_system.
hpp“

K4 FileSystemIface

API £%

Header File

« hal/brookesia_hal_interface/include/brookesia/hal_interface/interfaces/storage/file_system.hpp

Classes

class FileSystemIface : public esp_brookesia::hal::Inferface

File-system discovery interface for storage-capable devices.
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Public Types

enum class MediumType

Supported storage medium type.

Values:

enumerator Flash

Flash medium.

enumerator SDCard
SD / TF card medium.

enum class FileSystemType

Supported file-system type.

Values:

enumerator SPIFFS
SPIFES file system.

enumerator FATFS
FAT file system.

enumerator LittleFS

LittleFsS file system.

Public Functions

inline FileSystemIface ()

Construct a storage file-system interface.

virtual ~FileSystemIface () = default
Virtual destructor for polymorphic storage interfaces.

inline const std::vector</nfo> &get_all_info () const

Enumerate all mounted file-system entries.
&[] Collection of file-system metadata entries.

virtual bool get_capacity (const char *mount_point, Capacity &capacity) =0
Query the capacity of a mounted file system.

28

e mount_point -- Mount point returned by get_all_info ().

e capacity -- Output capacity snapshot.
JR[A| true if the capacity was queried successfully, otherwise false.

Public Static Attributes

static constexpr const char *NAME = "StorageFileSystem”

Interface registry name.
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struct Capacity

Dynamic capacity snapshot for one mounted file-system entry.

Public Members

uint64_t total_bytes =0

Total size in bytes.

uint64_t used_bytes =0

Used size in bytes.

uint64_t free_bytes =0

Free size in bytes.

struct Info

Metadata for one mounted file-system entry.

Public Members

FileSystemType £s_type
File-system type.

MediumType medium_type

Storage medium type.

const char *mount_point

Mount point.

std::string root_path

Process-visible root path. Empty means same as mount point.

bool supports_directories = false

Whether this file system supports directories.

BAAEEE D
o e 3 4 #include "brookesia/hal_interface/interfaces/storage/key_value.
hpp"

K4 KeyValueIface
KeyValueIface & X V-6 I0 KM BEATFE 322, it Service JZ{# /] . ESP-IDF it L B n] 3£ NVS, PC

YRR DL P S B0 R PR A o ) N AE S o, 1T GRS E2E service helper 1) schema,

API £%

Header File

« hal/brookesia_hal_interface/include/brookesia/hal_interface/interfaces/storage/key_value.hpp
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Classes

class KeyValueIface : public esp_brookesia::hal::Interface

Generic namespace-based key-value storage interface.

Public Types

enum class ValueType

Supported stored value type.

Values:

enumerator Bool

Boolean value.

enumerator Int

32-bit signed integer value.

enumerator String

String value.

enumerator Max

Invalid value type.

using Value = std::variant<bool, int32_t, std::string>

Value stored in a key-value namespace.

using KeyValueMap = std::map<std::string, Value>

Key-value mapping payload for batch operations.

Public Functions

inline KeyValueIface ()
Construct a key-value storage interface.

virtual ~NKeyValueIface () = default
Virtual destructor for polymorphic storage interfaces.

virtual bool init () =0

Initialize the key-value storage backend.
j&[A] true on success, otherwise false.

virtual void deinit () =0

Deinitialize the key-value storage backend.

virtual bool 1ist (const std::string &nspace, std::vector<Entrylnfo> &entries) =0
List entries under a namespace.
ZH
« nspace -- [in] Namespace to list.

e« entries -- [out] Listed entries.
jJ&[A] true on success, otherwise false.
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virtual bool set (const std::string &nspace, const KeyValueMap &key_value_map) =0
Set key-value pairs under a namespace.
BH
e nspace -- [in] Namespace to write.

¢ key_value_map -- [in] Values to write.
jJ&[A] true on success, otherwise false.

virtual bool get (const std::string &nspace, const std::vector<std::string> &keys, KeyValueMap
&key_value_map) =0

Get key-value pairs under a namespace.

Passing an empty key list returns all entries in the namespace.

ZH
« nspace -- [in] Namespace to read.
o keys -- [in] Keys to read. Empty means all keys.
e key_ value_map -- [out] Read values.

J&A] true on success, otherwise false.

virtual bool erase (const std::string &nspace, const std::vector<std::string> &keys) =0

Erase keys under a namespace.
Passing an empty key list erases the whole namespace.

« nspace -- [in] Namespace to erase.
« keys -- [in] Keys to erase. Empty means all keys.
& A] true on success, otherwise false.

inline const std::string &get_last_error () const
Get the most recent backend error.

izl Human-readable error string.

inline const Info &get_info () const

Get key-value backend capability limits.
&1l Key-value backend information.

Public Static Attributes

static constexpr const char *NAME = "StorageKeyValue”

Interface registry name.

struct EntryInfo

Metadata for one stored entry.

Public Members

std::string nspace

Namespace name.

std::string key
Entry key.
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ValueType type
Entry value type.

struct Info

Capability limits exposed by the key-value backend.

A value of 0 means the backend does not declare a limit for that field.

Public Members

uint32_t max_namespace_length =0

Maximum namespace length in characters.

uint32_t max_key_ length=0

Maximum key length in characters.

Wi-Fi #2113

Wi-Fi Jt 5253
N #include "brookesia/hal_interface/interfaces/wifi/types.hpp"

types.hpp fi{ BasicIface, StationIface., SoftApIface. DA Wi-Fi service helper alias 3£ [
i Ff) Wi-Fi action. event, Station AP, ¥IHiF1 SoftAP =45,

APl £7%

Header File

« hal/brookesia_hal_interface/include/brookesia/hal_interface/interfaces/wifi/types.hpp

Wi-Fi JEfili 0
NHSLI4: #include "brookesia/hal_interface/interfaces/wifi/basic.hpp"
HH: WifiBasicIface

WifiBasicIface %@L Wi-Fi #5501, WERILEI . SRtk . R sh/ss 1k . B, PAKGE ] action/event
W, RSt )2 Wi-Fi service 7137, HAL R TERSITEH IR

APl 5%

Header File

« hal/brookesia_hal_interface/include/brookesia/hal_interface/interfaces/wifi/basic.hpp

Classes

class BasicIface : public esp_brookesia::hal::Interface

Basic Wi-Fi controller interface for shared lifecycle and runtime context.
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Public Functions

inline BasicIface ()

Construct a basic Wi-Fi interface.

virtual ~NBasicIface () = default

Virtual destructor for polymorphic interfaces.

virtual bool configure (RuntimeContext runtime, Callbacks callbacks) =0
Configure runtime resources and callbacks.
B
e runtime -- [in] Runtime context shared with the Wi-Fi backend.
e callbacks -- [in] Callback hooks used to report basic Wi-Fi state.
&\l true on success; otherwise false.
virtual void clear_callbacks () =0

Clear all configured callbacks.

virtual bool init () =0
Initialize Wi-Fi resources.

#B&[a] true on success; otherwise false.

virtual void deinit () =0
Deinitialize Wi-Fi resources.

virtual bool start () =0
Start the Wi-Fi subsystem.

R\ true on success; otherwise false.

virtual void stop () =0

Stop the Wi-Fi subsystem.

virtual void reset_data () =0

Reset backend runtime data.

virtual bool do_action (BasicAction action, bool is_force = false) =0
Request a basic Wi-Fi action.
ZH
e action -- [in] Action to execute.
e is_force -- [in] Whether to force the action even if state checks would normally skip
it.
jJ&[H] true on success; otherwise false.
virtual bool is_action_running (BasicAction action) =0
Check whether a basic Wi-Fi action is running.
%% action -- [in] Action to query.
R true if the action is running; otherwise false.
virtual bool is_event_ready (BasicEvent event) =0
Check whether a basic Wi-Fi event is ready.

%¥ event -- [in] Event to query.
&IA] true if the event is ready; otherwise false.

Public Static Attributes
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static constexpr const char *NAME = "WifiBasic”

Interface registry name.

struct Callbacks

Public Members

std::function<void(BasicAction)> on_action

Called when a basic action is triggered.

std::function<void(BasicEvent, bool)> on_event

Called when a basic event happens.

std::function<void()> on_error

Called when a basic action fails.

struct RuntimeContext

Public Members

std::shared_ptr<lib_utils:: TaskScheduler> task_scheduler

Scheduler used for async Wi-Fi work.

lib_utils:: TaskScheduler::Group task_group
Scheduler group used by the Wi-Fi service.

Wi-Fi Station $% 11
AR #include "brookesia/hal_interface/interfaces/wifi/station.hpp"
44 StationIface

stationIface & ¥ Station B ZNE. AP JURHERFRF AL 1 FMECE., FIMTEH], PAKIIHIAN AP
BRI . FEA. fallback 1 ShIEHE AR Tk LT

API 5%

Header File

« hal/brookesia_hal_interface/include/brookesia/hal_interface/interfaces/wifi/station.hpp

Classes

class StationIface : public esp_brookesia::hal::Interface

Wi-Fi station interface for AP connection and scanning.
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Public Functions

inline StationIface ()

Construct a station Wi-Fi interface.

virtual ~StationIface () = default

Virtual destructor for polymorphic interfaces.

virtual bool configure (Callbacks callbacks) =0
Configure station callbacks.
%% callbacks -- [in] Callback hooks used to report station state and data.
&I\l true on success; otherwise false.
virtual void clear_callbacks () =0
Clear all configured callbacks.

virtual bool do_action (StationAction action, bool is_force = false) =0
Request a station action.
¥
e action -- [in] Action to execute.
e is_force -- [in] Whether to force the action even if state checks would normally skip
it.
J&[H] true on success; otherwise false.
virtual bool is_action_running (StationAction action) =0
Check whether a station action is running.
%% action -- [in] Action to query.
RNl true if the action is running; otherwise false.
virtual bool is_event_ready (StationEvent event) =0
Check whether a station event is ready.
%¥ event -- [in] Event to query.
’[H] true if the event is ready; otherwise false.
virtual void mark_target_connect_ap_info_connectable (bool connectable) =0

Mark whether the target AP is currently connectable.
% connectable -- [in] Whether the target AP can be used for connection attempts.

virtual bool set_target_connect_ap_info (const ConnectAplnfo &ap_info) =0

Set the target AP connection information.

%4 ap_info -- [in] Target AP connection information.
&\l true on success; otherwise false.

virtual bool set_last_connected_ap_info (const ConnectAplnfo &ap_info) =0

Set the last connected AP information.

%% ap_info -- [in] Last connected AP information.
R\l true on success; otherwise false.

virtual bool set_connected_ap_infos (const ConnectApInfoList &ap_infos) =0
Set the persisted known AP list.

%% ap_infos -- [in] Known AP list.
&\l true on success; otherwise false.

virtual const ConnectApInfo &get_target_connect_ap_info () const=0

Get the target AP connection information.

& [A] Target AP connection information.
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virtual const ConnectApInfo &get_last_connected_ap_info () const=0

Get the last connected AP information.
&Al Last connected AP information.

virtual const ConnectAplInfoList &get_connected_ap_infos () const=0
Get the persisted known AP list.

&\l Known AP list.

virtual bool set_scan_params (const ScanParams &params) =0

Set periodic scan parameters.

¥ params -- [in] Scan parameters.
&\l true on success; otherwise false.

virtual const ScanParams &get_scan_params () const =0

Get periodic scan parameters.
j&A| Scan parameters.

virtual bool start_scan () =0

Start periodic AP scanning.
JRIAl true on success; otherwise false.

virtual void stop_scan () =0
Stop periodic AP scanning.

Public Static Attributes

static constexpr const char *NAME = "WifiStation”

Interface registry name.

struct Callbacks

Public Members

std::function<void(StationAction)> on_action

Called when a station action is triggered.

std::function<void(StationEvent, bool)> on_event

Called when a station event happens.

std::function<void()> on_error

Called when a station action fails.

std::function<bool(StationAction)> on_action_requested

Called when backend requests a station action.

std::function<void(bool)> on_scan_state_changed

Called when periodic scan state changes.

std::function<void(std::span<const ScanAplnfo>)> on_scan_ap_infos_updated

Called with scan results.
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std::function<void(const ConnectApInfo&)> on_last_connected_ap_info_updated
Persist last AP.

std::function<void(const ConnectAplnfoList&)> on_connected_ap_infos_updated

Persist known APs.

Wi-Fi SoftAP 11
SNHSLIE: #include "brookesia/hal_interface/interfaces/wifi/softap.hpp"
K4 WifiSoftApIface

WifiSoftApIface & X SoftAP Z4Lijii). SoftAP . MR i, DAL SoftAP ZH{FHNTE X T 1 i =k
&3 Station ZhER A .

API £%

Header File

« hal/brookesia_hal_interface/include/brookesia/hal_interface/interfaces/wifi/softap.hpp

Classes

class SoftApIface : public esp_brookesia::hal::/nferface
Wi-Fi SoftAP interface for AP mode and provisioning.

Public Functions

inline SoftApIface ()
Construct a SoftAP Wi-Fi interface.

virtual ~SoftApIface () = default

Virtual destructor for polymorphic interfaces.

virtual bool configure (Callbacks callbacks) =0
Configure SoftAP callbacks.

¥ callbacks -- [in] Callback hooks used to report SoftAP state and requests.
&\l true on success; otherwise false.

virtual void clear_callbacks () =0

Clear all configured callbacks.

virtual bool set_params (const SoftApParams &params) =0
Set SoftAP runtime parameters.

¥ params -- [in] SoftAP parameters.
J&[H] true on success; otherwise false.

virtual const SoftApParams &get_params () const=0
Get SoftAP runtime parameters.

R[] SoftAP parameters.

virtual bool start () =0
Start SoftAP mode.

&I\l true on success; otherwise false.
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virtual void stop () =0
Stop SoftAP mode.

virtual bool start_provision () =0

Start SoftAP provisioning.
&I\l true on success; otherwise false.

virtual bool stop_provision () =0
Stop SoftAP provisioning.

J&[A] true on success; otherwise false.
Public Static Attributes

static constexpr const char *NAME = "WifiSoftAp”

Interface registry name.

struct Callbacks

Public Members

std::function<void(SoftApEvent)> on_event

Called when a SoftAP event happens.

std::function<void(const Soft ApParams&)> on_params_updated

Persist backend-updated params.

std::function<bool(StationAction)> on_station_action_requested

Called when SoftAP needs station action.

3.2 ESP st gudic

o NS espressif/brookesia_hal_adaptor
o NHSL ) #include "brookesia/hal_adaptor.hpp"

3.2.1 HEA
brookesia_hal_adaptor ;& ESP-Brookesia [J#RZ% HAL J&EECSCHN, FTHAL v g%/ DR,

it esp_board_manager 5 ESP-IDF SREWIIRMLILSLANR , H1F BEE. WIS, S, W, A7l
BB, Wi-Fi 25683002 425 HAL 3¢, it ERsem PR sl -

322 Zfiehytk
P B

AR E GRS, BB ARBIE AN, PR RS R 3 0 A8 4Rk
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BEE (BEA) EMEIEO S 152 RR
SystemDevice BoardInfoIface BEEST APOCER., AR ESSR
("System") (BOARD_INFO_IMPL_NAME) WA S .
NetworkDevice SntpClientIface N Service & ik S & SNTP 5
("Network™") (SNTP_CLIENT_IFACE_NAME), HTTP/HTTPS & iwEe 17 o
HttpClientIface
(HTTP_CLIENT_IFACE_NAME)
AudioDevice AudioCodecPlayerIface %4 M 2% Audio DAC; % & &
("Audio™) (CODEC_PLAYER_IMPL_NAME), Audio ADC, F 3£ #f W #£ Kconfig
AudioCodecRecorderIface Hroh ST e PR, 9 KO AR 4 BE T AR B
(CODEC_RECORDER_IMPL_NAME) ESP_BOARD_DEV_AUDIO_CODEC_SUPPORT,
DisplayDevice DisplayBacklightIface LEDC # Jt. LCD m\ #t. 12C
("Display™) (LEDC_BACKLIGHT_IMPL_NAME), | filt & wJ 4 5 JF %5 4 % K ¥
DisplayPanelIface ESP_BOARD_DEV_LEDC_CTRL_SUPPORT,
(LCD_PANEL_IMPL_NAME)\ ESP_BOARD_DEV_DISPLAY_LCD_SUPPORT,
DisplayTouchIface ESP_BOARD_DEV_LCD_TOUCH_I2C_SUJPPORT,
(LCD_TOUCH_IMPL_NAME)
StorageDevice FileSystemIface S8 SO RGP S B LittleFS. w] 3%
("Storage™") (GENERAL_FS_IMPL_NAME), SPIFFS. Flash FATFS 5 SD - FATFS;
KeyValueIface (KV_IMPL_NAME) | KV ZZ¥l 5T ESP-IDF NVS, {4&%:
J5 w4 Keonfig J2 H, Fop LittleFS 5
Flash FATFS H adaptor H3#%3E% .
PowerDevice PowerBatteryIface LS5 FE 2R RE 2P, X5 ADC iy
("Power™") (BATTERY_IMPL_NAME) FEAE B AXP2101 HE 54T B a2 3
AT, B, EEORTE. sk
A, HTEIRZ SR i e e
VideoDevice Cameralface SHUFALIREE D 2T A AR IR EEXT M RE I, R AR
("video") B SRR O .
WifiDevice BasicIface 37 ESP-IDF 1) Wi-Fi 5, i3t LK
("WiFi™) (BASIC_IMPL_NAME), A . STA. FH. SoftAP StM
StationIface Ve, iR, fallback 5 [ 3% 5650 B
(STA_IMPL_NAME), SoftApIface | brookesia_service_wifi {137,
(SOFTAP_IMPL_NAME)
[(WERSE 244

K45 THE O H{E menuconfig (1) ESP-Brookesia: Hal Adaptor Configurations 77t 57 1 = 58 ¢ [4] 5
BINRE IS (FEuRl. Fagal. LR . A iR &R, ADC fEHRBESHE) Wil
menuconfig FE¥, B macro_configs.h B} MR AEtsc B .

2598 4000 0 1B BN B J) BB T4 XS 3% 4 8011 set_codec_player_info.
set_codec_recorder_info B set_ledc_backlight_info., #JIR{LE G HBEE AL

323 API 5%

Header File

« hal/brookesia_hal_adaptor/include/brookesia/hal_adaptor/system/device.hpp

Classes

class SystemDevice : public esp_brookesia::hal::Device
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Header File

« hal/brookesia_hal_adaptor/include/brookesia/hal_adaptor/network/device.hpp

Classes

class NetworkDevice : public esp_brookesia::hal::Device

Header File

« hal/brookesia_hal_adaptor/include/brookesia/hal_adaptor/display/device.hpp

Classes

class DisplayDevice : public esp_brookesia::hal::Device

Board-backed display device: registers panel, touch, and backlight HAL interfaces after board bring-up.
Obtained via get_instance(). Not copyable or movable.
Public Static Functions

static inline DisplayDevice &get_instance ()

Returns the process-wide singleton display device.

& A] Reference to the unique DisplayDevice instance.

Public Static Attributes

static constexpr const char *DEVICE_NAME = "Display”

Logical device name passed to the base Device constructor.

static constexpr const char *LEDC_BACKLIGHT_IMPL_NAME = "Display:LedcBacklight”
Registry key for the LEDC-based backlight HAL implementation ("Display:LedcBacklight").

static constexpr const char *LCD_PANEL_IMPL_NAME = "Display:LcdPanel”
Registry key for the LCD panel HAL implementation ("Display:LcdPanel™).

static constexpr const char *LCD_TOUCH_IMPL_NAME = "Display:LcdTouch”
Registry key for the LCD touch HAL implementation ("Display:LcdTouch").

Header File

« hal/brookesia_hal_adaptor/include/brookesia/hal_adaptor/audio/device.hpp
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Classes

class AudioDevice : public esp_brookesia::hal::Device

Board-backed audio device: registers codec player and recorder HAL interfaces after board bring-up.

Obtained via get_instance(). Not copyable or movable.

Public Functions

bool set_codec_recorder_info (audio::CodecRecorderlface::Info info)

Overrides default static recording capability information used when constructing the codec recorder im-
plementation.

¥ info -- [in] Codec recorder capability descriptor (format, channels, gains, etc.).
iR\ true if the value was stored; false on invalid input or if the recorder is already ini-
tialized.

bool set_processor_config (AudioProcessorConfig config)

Set the ESP audio processor backend configuration.

This must be called before the audio processor playback, encoder, or decoder HAL interfaces are initial-
ized.

¥ config -- [in] Complete processor configuration.
R’ true if the value was stored; false after processor initialization.

Public Static Functions

static inline AudioDevice &get_instance ()

Returns the process-wide singleton audio device.

iR A] Reference to the unique AudioDevice instance.

Public Static Attributes

static constexpr const char *DEVICE_NAME = "Audio”

Logical device name passed to the base Device constructor.

static constexpr const char *CODEC_PLAYER_IMPL_NAME = "Audio:CodecPlayer”
Registry key for the codec player HAL implementation ("Audio:CodecPlayer").

static constexpr const char *CODEC_RECORDER_IMPL_NAME = "Audio:CodecRecorder”

Registry key for the codec recorder HAL implementation ("Audio:CodecRecorder™).

static constexpr const char *PLAYBACK_IMPL_NAME = “Audio:Playback”
Registry key for the audio playback HAL implementation.

static constexpr const char *ENCODER_ IMPL_NAME = "Audio:Encoder:0”

Registry key for the audio encoder HAL implementation.

static constexpr const char *DECODER_ IMPL_NAME = "Audio:Decoder:0”
Registry key for the audio decoder HAL implementation.
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Header File

« hal/brookesia_hal_adaptor/include/brookesia/hal_adaptor/storage/device.hpp

Classes

class StorageDevice : public esp_brookesia::hal::Device

Board-backed storage device: publishes filesystem and key-value HAL interfaces after bring-up.
Obtained via ger_instance(). Not copyable or movable.
Public Static Functions

static inline StorageDevice &get_instance ()

Returns the process-wide singleton storage device.

RN Reference to the unique StorageDevice instance.

Public Static Attributes

static constexpr const char *DEVICE_NAME = "Storage”

Logical device name passed to the base Device constructor.

Header File

« hal/brookesia_hal_adaptor/include/brookesia/hal_adaptor/power/device.hpp

Classes

class PowerDevice : public esp_brookesia::hal::Device

Power-backed metadata device: publishes a power HAL interface.
Obtained via get_instance(). Not copyable or movable.
Public Static Functions

static inline PowerDevice &get_instance ()

Returns the process-wide singleton power device.

BR[N] Reference to the unique PowerDevice instance.

Public Static Attributes

static constexpr const char *DEVICE_NAME = "Power”

Logical device name passed to the base Device constructor.

static constexpr const char *BATTERY_ IMPL_NAME = "Power:Battery”
Registry key for the power HAL interface ("Power :Battery").
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Header File

« hal/brookesia_hal_adaptor/include/brookesia/hal_adaptor/video/device.hpp
Classes

class VideoDevice : public esp_brookesia::hal::Device

Header File

« hal/brookesia_hal_adaptor/include/brookesia/hal_adaptor/wifi/device.hpp
Classes

class WifiDevice : public esp_brookesia::hal::Device

3.3 ESP it

o M espressif/brookesia_hal_boards

3.3.1 gk

brookesia_hal_boards j& ESP-Brookesia I K il B 4G, ET esp_board_manager ZH{4:PA
YAML U IR S KR AN N S S48, HEHAL & 8o FEiz 17 Jo 75 5 g A B AT 58 iR - 9] 4h

1.

3.32 SRR

o RETHITAM
o T BT IR

SREET TR
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(eI I L
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3.33 Ha4il
BHIT RMAE boards /< [ H>/< MEAK>/ HR FEELT XM

boards/
— <F’|%T>/

L <R K & B>/

— components/.
SRHRAERE (TH, )ﬂfFi%ﬁH‘T@ﬁ’l‘ﬁi%%lﬁﬁE)
— board_info.yaml + FARTTEER
— board_devices.yaml t THEERE (F
. FHE)

— board_peripherals.yaml

(&, & hH. A,
W % @A . LCDo

# KENRBEE (12c/125/SPI

AN

~%)

=1

AN

%

— sdkconfig.defaults.board # JF X # % F Kconfig Bt iA{H (Flash.

L— setup_device.c #_

SHMERELSBR (T, ATREERXBEHWH AN T F)

HEH%F)

GPIO, LEDC.

PSRAM %)

ik XTI RRECER AT, W55 esp_board_manager ZH (/- S0,

23 !
board_devices.yaml PAB# N A FAN LB AR, F LI EBaT

BERE 1 He

audio_codec i gn gt i (DAC %57/ ADC %% ), ¥ ES8311, ES7210, H& ADC
&

display_lcd LCD &b, 37 SPI (ST77916. ILI9341). DSI (EK79007) 25311

1cd touch ML, 3% CST816S. GTO11 2 I2C fl i /&

ledc_ctrl FF LEDC 1) PWM 355545

fs fat i board-manager % Ff¥) SD -F / FATFS f7:fi. LittleFS 5 Flash FATFS H
brookesia_hal_adaptor fR#E Kconfig 5/ K FEEHZEHER, NHEELE
board_devices.yaml H B EH,

camera sk (CSI#21)

power_ctrl GPIO fitrifaifil (F Al . LCD/SD R LGS )

gpio_ctrl 1# 7] GPIO %4 (LED. f44F)

gpio_expander GPIO ¥ @t i (4 TCA9554 45)

custom HoE R, TSR R AN SRR IR T BE

AL

board_peripherals.yaml fHiJiR)JZHEPFHEIRAIS I BC 5 S5

12C: SDA/SCL 5|, r1E-

I2S: MCLK/BCLK/WS/DOUT/DIN B, SREEZ. ilF
SPI: MOSI/MISO/CLK/CS 5|, SPI FAL4"5 . fEHI/h
LEDC: 3¢ GPIO., PWM 4iis& 540 R

GPIO: fl:rgsdfil, Tyjlffife. LED &8l 5| I &

sdkconfig.defaults.board & 5% K RAFEF5EFH 5 1 Keonfig BRIAE , #7140 Flash &/)». PSRAM

B HMF. CPU $45i, PAK brookesia_hal_adaptor E‘J%%i‘%iﬁ%%&%o
I board_devices.yaml Hfid 4 FRIE 45 A1, JF & ARCER A TC B 38 W] BE S T Bo

ardInfoIface,.

StorageKvIface PAM Wi-FiBasic/STA/SoftAP 5@ ] HAL 4% 11, ﬁ%%f}b F i Kconfig Fit &, 1

A2 M7 ) board-manager 453k
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AIKEN T 2 E E XA (B4 LCD £ A RIRFE 9 A4 741 ) . M setup_device.c
HH R ) R R R B

3.34 {EHJITE
EFEIF KB

HSE NN - de T8 A ) A2,

AMEsE SOF KR

1k boards/< J ¥>/ H& FOUEEHIIT At 1 H 3, AT R0 SCiF:

board_info.yaml: IHEH LARZAFR. &RV AT FIA
board_peripherals.yaml : 5275 | LS 2 LSS SME S5
board_devices.yaml: #7528 AME IS % 45 S BRI AL &
sdkconfig.defaults.board : 71115 1Z A FH 5 ) Kconfig BRIA(E

setup_device.c (7T i) GNOKZ T ZEA M Uk A5 BRI SEB Y. T R4k

. components/... (T it): PWIMFFRAMMRM, AT L REEPRHESMZ BURRR D fiE

FIWJGPAT idf . py gen-bmgr-config -b <new_board> RIA[{#if{.

A o

3.4 PCHEZFr

ESP-Brookesia ¢ {tfi[] 4 ESP H 5y HAL J5ig i, ik FJZAUSAE PC 3RbE P 44 I HAL 4w fyfh
AR, oS BRI SE R & . L. B Skl Al Web 7R
H B & A6 5

e brookesia_hal_linux: Linux host J5i, CMake alias “jj brookesia::hal_linux,

e brookesia_hal_wasm: WebAssembly J5ii, CMake alias jj brookesia: :hal_wasm,

341 gk

PC 1 B )55 5 ESP 1% &t Ba& e AT [f— 2% WEHERLI brookesia_hal_interface F XX
AR ORAL, I RE. M. TPE. o, fEfif. IR, PSR, Wi-Fi SE6E M8 425 HAL 3%,
HEEEE AT A KAFET PC J5imizf77E Linux 5{ WebAssembly iz 17H} 2 &, MAEE LI A5

esp_board_manager,

34.2 Linux &

brookesia_hal_linux g brookesia_hal_interface [{ Linux host J5iifi, FI¥E& M Linux |44
HefTERS L2V, 8T CE SR T & S

(RS 3]

o IR LR MANL T HMHF W scripts/install_linux_deps.sh, S #§ apt / dnf /
pacman; —-minimal {YZ¢ %% #)2. Boost 5 OpenSSL K i, ——full %l &% 55 37 B 48 % ik 4%
T W) proot &y T H, ——media / ——video / ——display / ——network 4} §l| % % FFm-
peg/PortAudio/V4L2, SDL2. NetworkManager/UPower %5 1] B/ 2 »

o HAHRAE host test T AR, Al i1 cmake -S host_test -B host_test/build @I ctest
1475 BRASRHIE ] stub 5o ACRIE CLHE 1
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i i SRS

A RE AT stub 5 EL R (8] 6%, i CMake A7 5 Keonfig £ 7il:

Bt JaimIEI

Media (F45) stub B} ffmpeg_portaudio (FFmpeg+ PortAudio &, K&, I
fifhd )

Video (#45) stub B8 ffmpeg_v412 (FFmpeg libavdevice /V4L2 ¥4 51#H)

Display (475 ) stub f sd12 (SDL2 % . (iR, BUbn/flfs. 3567 ERi)

Power (HLJ5) stub 5{ upower (jZHl /sys/class/power_supply E3C%H Mk
)

Wi-Fi stub #{ networkmanager (HET nmcli HE. #ER:. WH. REE
i)

auto SFEMH T e e R B i s THEG BV D B 206 318, HiEAURA L, SFTE
warning J-[# 2% 2 i & 14 stub B 4% .

a8
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o {4} & 438 ;7 BROOKESIA_HAL_LINUX_FS_ROOT i /spiffs / /littlefs / /fatfs / /
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« HTTP fii H| Boost.Beast 5 OpenSSL, ] izt Kconfig [ i M 57 132 U 22 DAL ALL ESP 2 1 # 7t
SNTP 5 Storage fifi Jf] host [W 2% 4% 5 A< HbSCF R 5t

343 WASM I-&

brookesia_hal_wasm 2 [a] WebAssembly [ )5, T HEHE 22 95138 2 ) V3 £5 5 WebAssembly 1547
B, SEE Web s (i B 5 7R
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AR N B 47 HAL 3.

« Display J5ui 5T SDL2, BRAZ 15 800x480, WiHjd DisplayWasmDevice: :Config BlE 2>
PERGE AR, IR S,

o Network JFumHE L connectivity 5 HTTP client 22 11, 4% & Emscripten H 5 3 13 532 06 0= F
g

o Y {4 ¥F EMSCRIPTEN | B fil %% # #% i —-sUSE_SDL=2 / —-sFETCH=1 / —-sASYNCIFY=1 /
—~SALLOW_MEMORY_GROWTH=1, 43l #F SDL2 j&EY:. HTTP §L. FAPHIES WK .

344 LR
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MK
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Ho
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NI #include "brookesia/service_manager.hpp"

HEAR
brookesia_service_manager 52 ESP-Brookesia f{J iR 55 & MR ZEAZ. LA, G— 3R IR &4 WA 3 . BR%K
W53 K. ASHLUE F AT R 6 .
ek
o AL EhRUEHIRS WAL . BEh. FE IS RPTIR LR .
o ASHUVE ] - AEDERE N BRI R S5 R, AN X 25 A%
o G—PREL ST FROLRECE L. M. K ST LS.
o ZFEEAVE: nHE AMIET TR S5 T EELE S Ak AT .
o FRERRAERG: WA E S — APT I ARSS , AU (AR 55 SE Bl g1y
SRR ]
I i  ServiceManager 4558 55 J5 , ELHEE T ServiceBase FNk 55 helper 15 1) RS S M2, A
HEIEAE . HEREE, %HK%’%?W%‘LV
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B g4

B

W55 ia 47 )2 W55 3z 17 )= 90 5T iR 55 26 i JE 00 AE B 3R 5 0 00 0T R R RO 48 5, D

ServiceBase., ServiceManager fll LocalTestRunner F4i,

APl %%

B RS BRBERGEH T & RS TR D . B A SEOF 0 IRE AR PR, B0 & REUE
SCBEBFN R R
AP %%

FERGE SRS TR EEEN . R RIS KB AT B
APl %%

W e RS T 2R R R B S, S AR A A LR R T
API %%

M55 Et7)2

API %

MREsHE AN eff: #include "brookesia/service_manager/service/base.hpp"

Header File

« service/framework/brookesia_service_manager/include/brookesia/service_manager/service/base.hpp

Classes
class ServiceBase
Base class for bindable services managed by ServiceManager.

Subclasses expose callable functions and publishable events through the function and event registries owned
by the service.

Subclassed by esp_brookesia::agent::Base, esp_brookesia::agent::Manager,
esp_brookesia::emulation::Nes, esp_brookesia::expression::Emote, esp_brookesia::service::AudioDecoder,
esp_brookesia::service::AudioEncoder, esp_brookesia::service::AudioPlayback,

esp_brookesia::service::CustomService,  esp_brookesia::service::Device,  esp_brookesia::service::Display,
esp_brookesia::service::SNTP,  esp_brookesia::service::Storage,  esp_brookesia::service::VideoDecoder,
esp_brookesia::service::VideoEncoder, esp_brookesia::service::http::Http, esp_brookesia::service::wifi:: Wifi

Public Types

using FunctionHandlerMap = std::map<std::string, FunctionHandler>

Map from function names to service-side handlers.

using FunctionResultHandler = std:function<void(FunctionResult&&)>

Callback invoked with the result of an asynchronous function call.
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using FunctionBatchResultHandler = std::function<void(FunctionBatchResult& &)>

Callback invoked with the result of an asynchronous batched function call.

Public Functions

inline ServiceBase (const Aftributes &attributes)

Construct a service with immutable attributes.
% attributes -- [in] Public metadata and scheduler preferences for the service.

virtual ~ServiceBase ()
Virtual destructor.

inline virtual std::vector<FunctionSchema> get_function_schemas ()

Get the function schemas list.

Subclasses should override this method to return an array of function schemas

std: :vector<FunctionSchema> get_function_schemas () override ({
return {
{
"add", "Add numbers", {
{"a", "First", FunctionValueType: :Number},
{"b", "Second", FunctionValueType: :Number}

"sub", "Subtract", {
{"a", "First", FunctionValueType: :Number},
{"b", "Second", FunctionValueType: :Number}

bi

&\l std::vector<FunctionSchema> List of function schemas

inline virtual std::vector<EventSchema> get_event_schemas ()

Get the event schemas list.

Subclasses should override this method to return an array of event schemas

std: :vector<EventSchema> get_event_schemas () override {
return {

{
"value_change", "Value changed", {
{"value", "New value", EventItemType::Number}

bi

R&A] std::vector<EventSchema> List of event schemas
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bool call_function_async (const std::string &name, FunctionParameterMap parameters_map,
FunctionResultHandler handler = nullptr)

Call a function asynchronously with parameters map (non-blocking)

S8
e name -- [in] Function name to call
« parameters_map -- [in] FunctionParameterMap map (key-value pairs)
¢ handler -- [in] FunctionResultHandler to handle the result, if not provided, the result
will be ignored
R true if called successfully, false otherwise

bool call_function_async (const std::string &name, std::vector<FunctionValue> parameters_values,
FunctionResultHandler handler = nullptr)

Call a function asynchronously with parameters values (non-blocking)

B
« name -- [in] Function name to call
« parameters_values -- [in] FunctionParameterMap values (ordered array)
« handler -- [in] FunctionResultHandler to handle the result, if not provided, the result
will be ignored
iR [H] true if called successfully, false otherwise

bool call_function_async (const std::string &name, const boost::json::object &parameters_json,
FunctionResultHandler handler = nullptr)

Call a function asynchronously with JSON parameters (non-blocking)

« name -- [in] Function name to call
e parameters_json -- [in] FunctionParameterMap in JSON object format
¢ handler -- [in] FunctionResultHandler to handle the result, if not provided, the result
will be ignored
&Il true if called successfully, false otherwise

bool call_functions_async (std::vector<FunctionCall> calls, FunctionBatchResultHandler handler =
nullptr)

Call multiple functions asynchronously on this service in order.

The batch is fail-fast: once one function fails, later functions are skipped.

ZH

e calls -- [in] Function calls to execute.

¢ handler -- [in] FunctionBatchResultHandler to handle the batch result.
R[] true if the batch was accepted, false otherwise

FunctionResult call_function_sync (const std::string &name, FunctionParameterMap
parameters_map, uint32_t timeout_ms = 0)

Call a function synchronously with parameters map (blocking with timeout)

S8
e name -- [in] Function name to call
« parameters_map -- [in] FunctionParameterMap map (key-value pairs)
e timeout_ms -- [in] Timeout in milliseconds. 0 uses the function schema default or
manager default.
&I\l FunctionResult Result of the function call

FunctionResult call_function_sync (const std::string &name, std::vector<FunctionValue>
parameters_values, uint32_t timeout_ms = ()
Call a function synchronously with parameters values (blocking with timeout)
S8

¢ name -- [in] Function name to call
« parameters_values -- [in] FunctionParameterMap values (ordered array)
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e timeout_ms -- [in] Timeout in milliseconds. O uses the function schema default or
manager default.
&[] FunctionResult Result of the function call

FunctionResult call_function_sync (const std::string &name, const boost::json::object
&parameters_json, uint32_t timeout_ms = 0)
Call a function synchronously with JSON parameters (blocking with timeout)
B8
e name -- [in] Function name to call
« parameters_json -- [in] FunctionParameterMap in JSON object format
e timeout_ms -- [in] Timeout in milliseconds. O uses the function schema default or

manager default.
& [n] FunctionResult Result of the function call

FunctionBatchResult call_functions_sync (std::vector<FunctionCall> calls, uint32_t timeout_ms =
BROOKE-
SIA_SERVICE_MANAGER_DEFAULT_CALL_FUNCTION_TIMEOU

Call multiple functions synchronously on this service in order.
S8
e calls -- [in] Function calls to execute.

¢ timeout_ms -- [in] Timeout in milliseconds.
&\l FunctionBatchResult Result of the batch call

EventRegistry::SignalConnection subscribe_event (const std::string &event_name, const
EventRegistry::SignalSlot &slot)

Subscribe to an event.

B8
e event_name -- [in] Event name to subscribe
¢ slot -- [in] Callback slot to be invoked when event is published

Bl EventRegistry::SignalConnection RAII scoped connection object for managing the sub-
scription, automatically disconnects the subscription when the connection object is de-
stroyed.

inline bool is_initialized () const

Check if the service is initialized.
J&[A] true if initialized, false otherwise

inline bool is_running () const

Check if the service is running.
J&[A] true if running, false otherwise

inline const Aftributes &get_attributes () const
Get the service attributes.

&[] const Artributes& Reference to service attributes

inline virtual std::string get_call_task_group () const

Get the call task group name.
iR std::string Call task group name

inline virtual std::string get_event_task_group () const

Get the event task group name.
R[] std::string Event task group name

inline virtual std::string get_request_task_group () const
Get the request task group name.

R[] std::string Request task group name
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Public Static Functions

template<typename T>
static inline FunctionResult to_function_result (std:iexpected<7, std::string> result)

Helper function to convert std::expected to FunctionResult.

Bilk 24 T -- Return value type, can be void or any type convertible to FunctionValue
%%t result -- [in] std::expected object
&\ FunctionResult Converted result

struct Attributes

Service attributes configuration.

Public Functions

inline bool has_scheduler () const
Check whether a dedicated task scheduler configuration is present.
& [A| true if the service should create its own scheduler.
inline const lib_utils:: TaskScheduler::StartConfig &get_scheduler_config () const
Get the dedicated task scheduler configuration.

$41:: Call this only when has_scheduler () returns true.

J&A] const lib_utils:: TaskScheduler::StartConfig& Config stored in
task_scheduler_config.

Public Members

std::string name

Service name.

std::vector<std::string> dependencies = {}

Optional list of dependent service names, started in order.

std::optional<lib_utils:: TaskScheduler::StartConfig> task_scheduler_ config = std:nullopt

Optional task scheduler configuration.

If configured, service request tasks will be scheduled to this scheduler; otherwise, ServiceManager’s
scheduler will be used.

bool bindable = true

Optional: Whether the service can be bound.

Macros
BROOKESIA_SERVICE_FUNC_HANDLER_O0 (func_name, func_call)

BROOKESIA_ SERVICE_FUNC_HANDLER_1 (func_name, param_name, param_type, func_call)

BROOKESIA_ SERVICE_FUNC_HANDLER_2 (func_name, paraml_name, param]_type, param2_name,
param?2_type, func_call)

BROOKESIA_SERVICE_FUNC_HANDLER_3 (func_name, pl_name, pl_type, p2_name, p2_type, p3_name,
p3_type, func_call)
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M54 REgs A4 #include "brookesia/service_manager/service/manager.hpp"

Header File

« service/framework/brookesia_service_manager/include/brookesia/service_manager/service/manager.hpp

Classes
class ServiceBinding
Service binding handle.

RAII wrapper for service binding that automatically releases the service and its dependencies when the binding
goes out of scope.

Public Functions

inline bool is_wvalid () const
Check if the binding is valid.

J&[A| true if valid and service is running, false otherwise

inline explicit operator bool () const
Explicit conversion to bool.

J&[A] true if valid, false otherwise

inline std::shared_ptr<ServiceBase> get_service () const
Get the service object.

R[] std::shared_ptr<ServiceBase> Pointer to the service

inline std::shared_ptr<ServiceBase> get_dependency_service (const std::string &name) const
Get a dependency service by name.

%% name -- [in] Dependency service name
BRI std::shared_ptr<ServiceBase> Pointer to the dependency service, or nullptr if not found

void release ()

Release the service binding.
class ServiceManager
Service manager singleton.

Manages service lifecycle, dependencies, local function calls, and event dispatch.

Public Functions

bool init ()
Initialize the service manager.

i’ [H] true if initialized successfully, false otherwise

void deinit ()
Deinitialize the service manager.

bool start (const lib_utils:: TaskScheduler::StartConfig &config =
DEFAULT_TASK_SCHEDULER_START_CONFIG)

Start the service manager.

¥ config -- [in] Task scheduler start configuration
R[] true if started successfully, false otherwise
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void stop ()

Stop the service manager.

bool add_service (std::shared_ptr<ServiceBase> service)

Add a service to the service manager.

¥ service -- [in] Service to add
J&A| true if added successfully, false otherwise

bool remove_service (const std::string &name)

Remove a service by name.

%% name -- [in] Service name
Bl true if removed successfully, false otherwise

ServiceBinding bind (const std::string &name)

Bind a service by name.

¥ name -- [in] Service name
JR&[A] ServiceBinding Service binding handle

inline bool is_initialized () const

Check if the service manager is initialized.
jJ&[A] true if initialized, false otherwise

inline bool is_running () const

Check if the service manager is running.
R[] true if running, false otherwise

inline std::shared_ptr<ServiceBase> get_service (const std::string &name)

Get a service by name.

¥ name -- [in] Service name
&[] std::shared_ptr<ServiceBase> Pointer to the service, or nullptr if not found

Public Static Functions

static inline lib_utils:: TaskScheduler::StartConfig make_default_task_scheduler_start_config()

Default worker configuration used by start ().

The configuration creates two worker threads for service dispatching and uses the module-level scheduling
defaults defined in macro_configs.h.

static inline ServiceManager &get_instance ()

Get the singleton instance.

Rl ServiceManager& Reference to the singleton instance

MW 5 A b ois 45 2% A 3t 3L ¢ f4: #include "brookesia/service_manager/service/
local_runner.hpp"

Header File

« service/framework/brookesia_service_manager/include/brookesia/service_manager/service/local_runner.hpp
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Classes
class LocalTestRunner
Local service test runner.

A test framework based on TaskScheduler that supports executing test sequences in order, where each test item
can specify a start delay and run duration.

Public Functions

bool run_tests (const RunTestsConfig &config, const std::vector<LocalTestltem> &test_items)
Run test sequence.

ZH
e config -- [in] Run tests configuration
e test_items -- [in] List of test items
B true if all tests passed, false otherwise

inline bool run_tests (const std::string &service_name, const std::vector<LocalTestItem> &test_items)

Run test sequence with default configuration.

ZH
e service_name -- [in] Service name to test
e test_items -- [in] List of test items

R[] true if all tests passed, false otherwise

const std::vector<bool> &get_results () const

Get test results.

R\l const std::vector<bool>& Result of each test item

struct RunTestsConfig

HR RS

APl £7%

e X A3 #include "brookesia/service_manager/function/definition.
hpp"

Header File

« service/framework/brookesia_service_manager/include/brookesia/service_manager/function/definition.hpp

PB4 #include "brookesia/service_manager/function/registry.
hpp“

Header File

« service/framework/brookesia_service_manager/include/brookesia/service_manager/function/registry.hpp

Classes

class FunctionRegistry

Registry of callable service functions and their schemas.
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Public Functions

bool add (FunctionSchema func_schema, FunctionHandler func_handler)

Register a function schema and its handler.

ZH

e func_schema -- [in] Function metadata.

e func_handler -- [in] Handler that executes the function.
iR [H] true on success, false if the function name already exists.

bool remove (const std::string &func_name)

Remove a registered function.

%% func_name -- [in] Function name to remove.
&[A] true if the function was removed.

bool remove_all ()

Remove every registered function.
R true if the registry was cleared successfully.

FunctionResult call (const std::string &func_name, FunctionParameterMap parameters)

Validate parameters and invoke a registered function.

ZH

e func_name -- [in] Function name to call.

e parameters -- [in] Parameter map passed to the handler.
&\ FunctionResult Execution result or validation failure information.

inline const FunctionSchema *get_schema (const std::string &func_name)

Look up the schema for a registered function.

%% func_name -- [in] Function name to query.
R const FunctionSchema* Pointer to the schema, or nul lpt r if not found.

std::vector<FunctionSchema> get_schemas () const

Get a snapshot of all registered function schemas.
B M| std::vector<FunctionSchema> Copy of the registered schemas.

boost::json::array get_schemas_json ()

Export all registered function schemas as JSON.
1R[] boost::json::array JSON representation of every schema.

inline bool has (const std::string &func_name)
Check whether a function is registered.

%% func_name -- [in] Function name to check.
J&[A| true if the function exists.

inline size_t get_count ()

Get the number of registered functions.

& A] size_t Count of registered functions.

kRS

API % 3w ff: #include "brookesia/service_manager/event/definition.hpp"

Header File

« service/framework/brookesia_service_manager/include/brookesia/service_manager/event/definition.hpp
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FAEEEE  Ads 4 #include "brookesia/service_manager/event/registry.hpp"

Header File

« service/framework/brookesia_service_manager/include/brookesia/service_manager/event/registry.hpp

Classes

class EventRegistry

Registry of event schemas and local subscriptions for one service.

Public Types

using Signal = esp_brookesia::lib_utils::signal<void(const std::string &event_name, const EventltemMap
&event_items)>

Signal type used for local in-process event listeners.

using SignalConnection = esp_brookesia:lib_utils::scoped_connection

RAII connection handle returned by Signal: :connect ().

using SignalSlot = Signal::slot_type
Slot type accepted by subscribe_event ().

Public Functions

bool add (EventSchema event_schema)
Register an event schema.
%% event_schema -- [in] Schema to add.
RN true on success, false if an event with the same name already exists.
void remove (const std::string &event_name)

Remove a registered event schema.
% event_name -- [in] Name of the event to remove.
void remove_all ()
Remove all registered event schemas.

bool validate_items (const std::string &event_name, const EventltemMap &event_items)
Validate an event payload against a registered schema.
BY
« event_name -- [in] Event name to validate against.
« event_items -- [in] Event payload to validate.
R true if the payload conforms to the schema, false otherwise.
inline const EventSchema *get_schema (const std::string &event_name)
Look up the schema for a registered event.
Z¥( event_name -- [in] Event name to query.
#&a] const EventSchema* Pointer to the schema, or nullptr if not found.
std::vector<EventSchema> get_schemas () const
Get a snapshot of all registered event schemas.

iR std::vector<EventSchema> Copy of the registered schemas.
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boost::json::array get _schemas_Jjson ()

Export all registered event schemas as JSON.
Rl boost::json::array JSON representation of every schema.

inline bool has (const std::string &event_name)
Check whether an event schema exists.

%¥ event_name -- [in] Event name to check.
R[] true if the event is registered.

inline size_t get_count ()

Get the number of registered event schemas.
B size_t Count of registered events.

Signal *get_signal (const std::string &event_name)

Get the in-process signal associated with an event.

%%t event_name -- [in] Event name to query.
#&A] Signal* Pointer to the signal, or nul 1ptr if the event does not exist.

i
API 2% NS4 #include "brookesia/service_manager/common.hpp"

Header File

« service/framework/brookesia_service_manager/include/brookesia/service_manager/common.hpp

Classes

class ScopedCallContext

4.1.2 555

o AfFHEMIFE: espressif/brookesia_service_helper
o AL #include "brookesia/service_helper.hpp"

Heid

brookesia_service_helper & ESP-Brookesia Iz 45 JZ 181 [n] I F 1) 48—l Bh 32 10 204, 3R AL 452508 H IR 45 19
helper @25 5325 A .

FitE

o G A il helper KRR RE S, PEARL S5 Z AL

o RALLF: SRS schema (RARRLE , (T UEFTAREALTR TS SCRIA G

o QLLFMERE: AT helper 4, /D XTE{A service provider SR B .
o AIYRE: SCREAEI ST BE I RFEED" i helper TR SR APL SRS
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B g4

o A4 #include "brookesia/service_manager/helper/base.hpp"

kA esp_brookesia::service::helper::Base<Derived> 2 Service Helper {£ & 1) CRTP (3%, b H A& helper 42
PR ECR T . ST 15 schema RLIGRE )

Kbk

o CRTP BALTR : B3t DerivedMeta TR IR 4= 2532 4L Functionld/Eventld/get_name/get_*_schemas 245
HEICE R

o G—RRBUAM: $214L call_function_sync 5 call_function_async, H3N5EWSEHFTE5 R BHEMENT .

o RBVZAEFMATE: $RHLZ P subscribe_event BH, SCHFE A4 H @ BCFFS 4L

o RV MERA . 3T is_available. get_function_schema. get_event_schema 3 1) Wi F14 BURE S1 3%
R

R LR A SR RN Timeouttms), FI TR

o [EEERLE . H2fik BROOKESIA_SERVICE_HELPER _FUNC_HANDLER_*, fai{biR 55 BRBCE N B 25K
SRR ARG o

i) JRA: helper 3578 R EU/ZRA AN schema, F4K7K Base<Derived> % i3 i JH 2 4

class MyHelper : public esp_brookesia::service::helper::Base<MyHelper> {
public:

enum class FunctionId { Ping };

enum class EventId { Ready };

static std::string_view get_name();

static std::vector<FunctionSchema> get_function_schemas();

static std::vector<EventSchema> get_event_schemas();

bi

APl 5%

Header File

« service/framework/brookesia_service_manager/include/brookesia/service_manager/helper/base.hpp

Classes
template<typename Derived>

class Base
Base class for all service helpers (CRTP)

Note: Concept check is removed from template parameter to allow CRTP pattern where Derived is incomplete.
Type and method checks are performed when methods are actually used via static_assert or compiler errors.

BidR 2% Derived -- The derived class (must be a subclass of Base)

Public Static Functions

template<typename ReturnType>
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static inline std::expected<ReturnType, std::string> process_function_result (const FunctionResult

Helper function to process function result and convert to expected return type.

¥ result -- [in] Function result from service call
& std::expected containing ReturnType or error message

&result)

template<typename ReturnType = void, typename FunctionIdType, typename ...Args>
static inline std::expected<ReturnType, std::string> call_function_sync (FunctionldType function_id,
Args&&... args)

Call a function synchronously with variadic arguments (timeout at end)

// No arguments with default timeout

// With arguments and default timeout

// With custom timeout at the end

—Timeout (500)) ;

auto result = call_function_sync<int> (FunctionId: :GetValue);

auto result = call_function_sync<int> (FunctionId::Add, 1.0,

auto result = call_function_sync<int> (FunctionId::Add, 1.0,

2.0);

2.0,-

11: Arguments are packed into std::vector<FunctionValue> in the order provided

F&1¥: Last argument can be Timeout(milliseconds) to specify custom timeout

£&iE: All non-Timeout arguments must satisfy ConvertibleToFunctionValue concept

« ReturnType -- Expected return type (default: void)
e FunctionIdType -- Type of the function identifier (enum)

« Args -- Types of function arguments (must be convertible to FunctionValue)

ZH

o function_id -- Function identifier

« args -- Function arguments in order, last argument can be Timeout(ms)

B std::expected<ReturnType, std::string> Function result or error

template<typename FunctionIdType, typename ...Args>

static inline bool call_function_async (FunctionldType function_id, Args&&... args)

Call a function asynchronously with variadic arguments.

// No arguments
call_ function_async (FunctionId: :GetValue);

// With arguments
call function_async (FunctionId::Add, 1.0, 2.0);

// With handler

<
// Handle result
}) i

call function_async (FunctionId::Add, 1.0, 2.0, [] (FunctionResult &&result)
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£51:: Arguments are packed into std::vector<FunctionValue> in the order provided

1:: All arguments (except optional FunctionResultHandler) must satisfy ConvertibleToFunctionVa-
lue concept

411 This overload is not used when the first argument is FunctionParameterMap or boost::json::object

o FunctionIdType -- Type of the function identifier (enum)
e Args -- Types of function arguments (must be convertible to FunctionValue, optionally
with FunctionResultHandler at the end)
BH
e function_id -- Function identifier
» args -- Function arguments in order, optionally with FunctionResultHandler at the end
JR[A] true if the call was successfully submitted, false otherwise

template<typename Event IdType>
static inline EventRegistry::SignalConnection subscribe_event (EventldType event_id,
EventRegistry::SignalSlot slot)

Subscribe to an event with a raw SignalSlot.

auto conn = subscribe_event (EventId: :ValueChanged,
[] (const std::string &event_name, const EventItemMap &items) {
// Handle event with raw items directly

)i

Eitk 24 EventIdType -- Type of the event identifier (enum)
S8
e event_id -- Event identifier
o slot -- Signal slot function with signature: void(const std::string &event_name, const
EventltemMap &event_items)
B EventRegistry::SignalConnection Connection object (scoped, automatically unsubscribes
on destruction)

template<typename Event IdType, typename Callable>
static inline EventRegistry::SignalConnection subscribe_event (EventldType event_id, Callable
&&callback)

Subscribe to an event with automatic parameter extraction.

// Event with two schema parameters: (string name, double value)
auto conn = subscribe_event (EventId: :ValueChanged,
[] (const std::string &event_name, const std::string &name, double.
—value) {
std::cout << event_name << ": " << name << " = " << value <<._
—std: :endl;
)i

// Event with no schema parameters, only event_name
auto conn = subscribe_event (EventId: :Ready,
[] (const std::string &event_name) {

Q)
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(& b))
std::cout << event_name << " triggered!" << std::endl;
)i
// Using string view for event_name
auto conn = subscribe_event (EventId: :StatusChanged,
[1(std::string_view event_name, bool status) {
std::cout << event_name << ": " << (status ? "ON" : "OFEF") <<_
—std: :endl;
)i

£ 1E: REQUIRED: First parameter must be std: :string or std: :string_view to receive
event_name.

£ 11:: Second parameter must not be Event ItemMap; use the other overload for that case.

411:: Remaining parameters are extracted from Event ItemMap based on the event-schema order.

$&1¥: Allnon-event_name parameter types must satisfy the ConvertibleToEvent Item con-
cept.

F&1¥: Parameter types must match the actual Event Item types in the map.

BiS 5

« EventIdType -- Type of the event identifier (enum)

e Callable -- Type of the callable object (lambda, function, std::function, etc.) Event
identifier is passed as event_id. Callable object is passed as callback, with first
parameter as event_name and remaining parameters matching the event schema order.

BRIl EventRegistry::SignalConnection Connection object (scoped, automatically unsubscribes
on destruction)

template<typename T>
static inline FunctionResult to_function_result (std::expected<T, std::string> &&result)

Helper function to convert std::expected to FunctionResult.

BilR 24 T -- Return value type, can be void or any type convertible to FunctionValue
%% result -- [in] std::expected object
#&[A] FunctionResult Converted result

template<auto Event IdValue>

class EventMonitor

Event monitor for monitoring and waiting for specific events.

// Create a monitor for WiFi GeneralEventHappened

WifiHelper: :EventMonitor<WifiHelper: :EventId: :GeneralEventHappened>_
—monitor;

monitor.start ();

// ... trigger some action

CNgkz:)
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bool got_event = monitor.wait_for (std::vector<service::EventItem>{
—"Connected", false}, 5000);
monitor.stop();

idi 2% EventIdvValue -- The specific Eventld enum value to monitor

Public Functions

inline bool start ()
Start monitoring for events.
R[] true if successfully started monitoring, false if already monitoring or failed
inline void stop ()
Stop monitoring for events.

inline void clear ()
Clear all received events.

inline bool wait_ for (const ReceivedItmes &expected_items, uint32_t timeout_ms)

Wait for an event containing specific items.

SH
« expected_items -- The expected items to find
e timeout_ms -- Maximum time to wait in milliseconds
1R M] true if matching items were received, false on timeout
inline bool wait_for_any (uint32_t timeout_ms)

Wait for any event to be received within a timeout period.
¥ timeout_ms -- Maximum time to wait in milliseconds
&[] true if any event was received, false on timeout
inline size_t get_count () const
Get the number of received events.
&Ml Number of events received since start() or last clear()
inline bool has (const ReceivedItmes &expected_items) const
Check if specific items have been received.
%% expected_items -- The expected items to find
1R[] true if matching items exists in received items
inline const std::vector<ReceivedItmes> &get_all () const
Get all received events (unfiltered)
& [n] Copy of all received events
inline std::optional<ReceivedItmes> get_last () const
Get the last received event.
j& ] std::optional containing the last received items, std::nullopt if no items were received
template<typename ...Args>
inline std::vector<std::tuple<Args...» get_all () const
Get received events filtered by item types and extracted as tuples.

// Get events where first item is string and second is bool
auto events = monitor.get_all<std::string, bool>();
for (const auto& [str_val, bool_val] : events) {

// use str_val and bool_val
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BitiZ4$ Args -- Expected types for each position in the event (bool, double, std::string,
boost::json::object, boost::json::array, RawBuffer)
& IH] Vector of tuples containing extracted values from matching events

template<typename ...Args>
inline std::optional<std::tuple<Args...» get_last () const

Get the last received event filtered by item types and extracted as tuple.

// Get last event where first item is string and second is bool
auto last_event = monitor.get_last<std::string, bool>();
if (last_event.has_value()) {
const auto &[event_str, is_unexpected] = last_event.value();
// Or use std::get<0>/std::get<l>
const auto &event_str = std::get<0>(last_event.value());
bool is_unexpected = std::get<l>(last_event.value());
;

// Get last event with single boost::json::array item

auto last_scan = monitor.get_last<boost::json::array>();
if (last_scan.has_value()) {
const auto &ap_infos_array = std::get<0>(last_scan.value());

2% Args -- Expected types for each position in the event (bool, double, std::string,
boost::json::object, boost::json::array, RawBuffer)

R[] std::optional containing tuple of extracted values if the last event matches, std::nullopt
if no events or type mismatch

inline bool is_running () const

Check if currently running.
R[] true if actively running

Macros
BROOKESIA_ SERVICE_HELPER_FUNC_HANDLER_O (Derived, function_id, func_call)

Create a zero-parameter function handler based on Derived and Functionld.

Example: BROOKESIA_SERVICE_HELPER_FUNC_HANDLER_O(MyService, MySer-
vice::Functionld::GetVolume, function_get_volume())
S8

o Derived -- The derived class type
e function_id -- Functionld enum value
o func_call -- Actual function call (e.g., function_get_volume())
BROOKESIA_ SERVICE_HELPER_FUNC_HANDLER_1 (Derived, function_id, param_type, func_call)

Create a single-parameter function handler based on Derived and Functionld.

Example: BROOKESIA_SERVICE_HELPER_FUNC_HANDLER _I(MyService, MyService::Functionld::Play,
std::string, function_play(PARAM))

BH
e Derived -- The derived class type
o function_id -- Functionld enum value
« param_type -- Parameter C++ type (e.g., std::string, double)
o func_call -- Function call, use PARAM as parameter placeholder
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BROOKESIA_SERVICE_HELPER_FUNC_HANDLER_2 (Derived, function_id, paraml_type, param2_type,
func_call)

Create a two-parameter function handler based on Derived and Functionld.

Example: BROOKESIA_SERVICE_HELPER_FUNC_HANDLER_2(MyService, MyService::Functionld::Add,
double, double, function_add(PARAMI1, PARAM?2))

S8
o Derived -- The derived class type
o function_id -- Functionld enum value
« paraml_type -- First parameter C++ type
» param2_type -- Second parameter C++ type
o func_call -- Function call, use PARAMI1, PARAM?2 as parameter placeholders

BROOKESIA_SERVICE_HELPER_FUNC_HANDLER_3 (Derived, function_id, paraml_type, param2_type,
param3_type, func_call)

Create a three-parameter function handler based on Derived and Functionld.

Example: BROOKESIA_SERVICE_HELPER _FUNC_HANDLER_3(MyService, MySer-
vice::Functionld::SetConfig, std::string, int, bool, function_set_config(PARAM1, PARAM2, PARAM3))
SH

o Derived -- The derived class type

o function_id -- Functionld enum value

e paraml_type -- First parameter C++ type

« param2_type -- Second parameter C++ type

« param3_type -- Third parameter C++ type

o func_call -- Function call, use PARAMI1, PARAM?2, PARAM3 as parameter place-
holders

s

i Helper
o IS ff: #include "brookesia/service_helper/media/audio.hpp”

Wk AVUH T Audio helper (19)504f Doxygen APL, (it 388, 357k, Hifidds. MRADEs helper 5
R TR S

API £%

Header File

« service/framework/brookesia_service_helper/include/brookesia/service_helper/media/audio.hpp

Classes

class Audio

Shared schema/type definitions for audio playback, encoder, and decoder helper services.

Public Static Attributes

static constexpr std::string_view PLAYBACK_NAME = "AudioPlayback”
Service name used by the playback helper.
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static constexpr std::string_view ENCODER_NAME_PREFIX = "AudioEncoder”

Prefix used to build encoder helper service names.

static constexpr std::string_view DECODER_NAME_PREF IX = "AudioDecoder”

Prefix used to build decoder helper service names.

struct OutputInfo
struct SourceInfo

struct StreamConfig

class AudioPlayback : public esp_brookesia::service::helper::Base<AudioPlayback>
template<int Id>
class AudioEncoder : public esp_brookesia::service::helper::Base<AudioEncoder<lId»
template<int Id>

class AudioDecoder : public esp_brookesia::service::helper::Base<AudioDecoder<ld»

.7 Helper

o AN #include "brookesia/service_helper/media/display.hpp"

W& A BT T4 Display helper ()56 Doxygen APL, Afifif th/ IR, i T-25. 55t helper 5]

API %

Header File

« service/framework/brookesia_service_helper/include/brookesia/service_helper/media/display.hpp

Classes

class Display : public esp_brookesia::service::helper::Base<Display>
struct OutputBacklightCapability
struct OutputInfo
struct OutputTouchCapability
struct SourceInfo
struct TouchGestureConfig

struct TouchGestureInfo
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struct TouchGestureThreshold

struct TouchInfo

751l Helper
o ISt #include "brookesia/service_helper/system/device.hpp"

ik AT H T2 F Device helper [ JE i Doxygen API, GL5AFLIEAL | ¥z, HiE S5 e L. Device
helper T [a] i )2 B8 5 A ) SRS 1, J2 381 service 17 HAL 45 BE ST HOFRMEA o

API %

Header File

« service/framework/brookesia_service_helper/include/brookesia/service_helper/system/device.hpp

Classes

class Device : public esp_brookesia::service::helper::Base<Device>

Helper schema definitions for the device control service.

Public Types

using Capabilities = hal::DevicelnfoList

Runtime capability snapshot for the device control service.

using BoardInfo = hal:isystem::BoardInfolface::Info

Static board information.

using PowerBatteryInfo = hal::power::Batterylface::Info

Static battery information.

using PowerBatteryState = hal::power::Batterylface::State

Runtime battery state snapshot.

using PowerBatteryChargeConfig = hal::power::Batterylface::ChargeConfig

Battery charge configuration.

using CameraDeviceInfos = std::vector<hal::video::Cameralface::Devicelnfo>

Camera device information list.

struct NetworkConnectivityInfo

Current network connectivity snapshot.

21 Helper

o Il #include "brookesia/service_helper/expression/emote.hpp"
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ik AT T4 Expression/Emote helper [ 45 Doxygen APT, (IFEAFLAAL . Mz, Ik 5 X%
TE X

APl £7%

Header File

« service/framework/brookesia_service_helper/include/brookesia/service_helper/expression/emote.hpp

Classes

class ExpressionEmote : public esp_brookesia::service::helper::Base<ExpressionEmote>

Helper schema definitions for the emote-expression service.

Public Types

enum class EventMessageType

Supported message categories rendered by the expression service.

Values:

enumerator Idle
enumerator Speak
enumerator Listen
enumerator System
enumerator User
enumerator Battery
enumerator Max

enum class Asset SourceType

Supported asset-source backends used when loading expression assets.

Values:

enumerator Path

enumerator PartitionLabel

enumerator Max

struct AssetSource

Description of one asset source used by the expression service.
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Public Members

std::string source

Source identifier such as a path or partition label.

AssetSourceType type

How source should be interpreted.

bool £lag_enable_mmap = false

Whether mmap-backed loading should be enabled.

struct Config

Runtime display and task configuration for the expression service.

Public Members

uint32_th_res =0

Horizontal resolution in pixels.

uint32_tv_res =0

Vertical resolution in pixels.

size_tbuf_pixels =0

Display buffer size in pixels.

uint32_t fps =0

Target render frame rate.

inttask_priority=0
Render task priority.

int task_stack =0

Render task stack size in bytes.

inttask_affinity=0
Core affinity for the render task.

bool task_stack_in_ext = false

Whether the task stack should live in external memory.

bool £lag_swap_color_bytes = false
Whether output color bytes must be swapped.

bool £lag_double_buffer = false
Whether double buffering is enabled.

bool £lag_buff_ dma = false
Whether display buffers must be DMA-capable.
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bool flag_buff spiram = false
Whether display buffers may be allocated in SPIRAM.

struct FlushReadyEventParam

Parameters delivered with the flush-ready event.

Public Members

intx_start=0

Left edge of the dirty region.

inty_start =0
Top edge of the dirty region.

intx_end=0

Right edge of the dirty region.

inty _end=0
Bottom edge of the dirty region.

const void *data = nullptr

Pixel buffer for the dirty region.

HTTP Helper

o ISt #include "brookesia/service_helper/network/http.hpp"

ik AU T AR HTTP helper ()54 Doxygen API, AFHTREIM . 5740 33K helper, RESHHFSH]

API £%

Header File

« service/framework/brookesia_service_helper/include/brookesia/service_helper/network/http.hpp

Classes

class Http : public esp_brookesia::service::helper::Base<Htp>

Helper schema definitions for the HTTP service.
Public Types
enum class RequestState

Lifecycle state of an individual HTTP request.

Values:
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enumerator Queued

enumerator Running

enumerator Completed

enumerator Failed

enumerator Canceled

enumerator Max

enum class GeneralState

General lifecycle state of the HTTP service.

Values:

enumerator Idle

enumerator Initing

enumerator Inited

enumerator TimeSyncing

enumerator Starting

enumerator Started

enumerator Stopping

enumerator Stopped

enumerator Deiniting

enumerator Max

struct RequestProgress

Progress payload for a running HTTP request.

struct RequestStateInfo

Snapshot of the current state and progress of an HTTP request.

struct Statistics

HTTP service request counters.
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NES Helper

o A #include "brookesia/service_helper/emulation/nes.hpp"

ik AU T NES helper 154 Doxygen API, AUHiafTECE . FHPIRAS. Azan M helper, 3¢
PSR TR E S

API %

Header File

« service/framework/brookesia_service_helper/include/brookesia/service_helper/emulation/nes.hpp

Classes

class Nes : public esp_brookesia::service::helper::Base<Nes>

struct Config

struct GamepadState

struct VideoArea

SNTP Helper
o NSt #include "brookesia/service_helper/network/sntp.hpp"

WEE A JUH] T4 F SNTP helper (1) )54f Doxygen APL, fU3EfR 5545, X, [FZPIRES. FiF helper S5#H
API 5%
Header File

« service/framework/brookesia_service_helper/include/brookesia/service_helper/network/sntp.hpp

Classes

class SNTP : public esp_brookesia::service::helper::Base<SNTP>

Helper schema definitions for the SNTP service.

Public Types

enum class State

SNTP synchronization state.

Values:

enumerator Stopped
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enumerator CheckingNetwork

enumerator Syncing

enumerator Synced

enumerator Max

enum class FunctionId

SNTP service function identifiers.

Values:

enumerator SetServers

enumerator SetTimezone

enumerator Start

enumerator Stop

enumerator GetServers

enumerator GetTimezone

enumerator GetState

enumerator IsTimeSynced

enumerator LoadData

enumerator ResetData

enumerator Max

enum class Event Id

SNTP service event identifiers.

Values:

enumerator StateChanged

enumerator TimezoneChanged

enumerator Max
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enum class FunctionSetServersParam

Parameter keys for FunctionId: :SetServers.

Values:

enumerator Servers

enum class FunctionSetTimezoneParam

Parameter keys for FunctionId: :SetTimezone.

Values:

enumerator Timezone

enum class Event StateChangedParam

Event keys for Event Id: : StateChanged.

Values:

enumerator State

enum class EventTimezoneChangedParam

Event keys for Event Id: : TimezoneChanged.

Values:

enumerator Timezone

Public Static Functions

static inline constexpr std::string_view get_name ()
Name of the SNTP service.

]| std::string_view Stable service name.

static inline std::span<const FunctionSchema> get_ function_schemas ()

Get the function schemas exported by the SNTP service.
& [A] std::span<const FunctionSchema> Static schema span.

static inline std::span<const EventSchema> get_event_schemas ()

Get the event schemas exported by the SNTP service.

M| std::span<const EventSchema> Static event schema span.

Storage Helper

o A4 #include "brookesia/service_helper/system/storage.hpp"

ek AT T A Storage helper {95045 Doxygen APL, @EAIEII . s, J5iR AR ZE 3L

API %
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Header File

« service/framework/brookesia_service_helper/include/brookesia/service_helper/system/storage.hpp

Classes

class Storage : public esp_brookesia::service::helper::Base<Storage>

Helper schema definitions for the Storage service.

Public Types

enum class FunctionId

Storage service function identifiers.

Values:

enumerator KVList

enumerator KVSet

enumerator KVGet

enumerator KVErase

enumerator GetFileSystems

enumerator GetFileSystemCapacity

enumerator MakeKVKey

enumerator MakeKVNamespace

enumerator Max

enum class EventId

Storage service event identifiers.

Values:

enumerator Max

enum class FunctionKVListParam

Parameter keys for FunctionId: :KVList.

Values:

enumerator Nspace
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enum class FunctionKVSetParam

Parameter keys for FunctionId: :KVSet.

Values:

enumerator Nspace
enumerator KeyValuePairs

enum class FunctionKVGetParam

Parameter keys for FunctionId: :KVGet.

Values:

enumerator Nspace
enumerator Keys

enum class FunctionKVEraseParam

Parameter keys for FunctionId: :KVErase.

Values:

enumerator Nspace
enumerator Keys

using ValueType = hal::storage::Key Valuelface:: ValueType

They are used as parameter and return types for functions and events. Users can access or modify these
types via serialization and deserialization.

Public Static Functions

static inline constexpr std::string_view get_name ()

Service name used by ServiceManager.
R[] std::string_view Stable service name.
static inline std::span<const FunctionSchema> get_function_schemas ()
Get function schemas exported by Storage service.
& H] std::span<const FunctionSchema> Static function schema span.
static inline std::span<const EventSchema> get_event_schemas ()
Get event schemas exported by Storage service.
&[] std::span<const EventSchema> Empty span because Storage has no events.

template<typename T>

static inline std::expected<void, std::string> save_key_value (const std::string &nspace, const std::string
&key, const T &value, uint32_t
timeout_ms =
DEFAULT _TIMEOUT_MS)

Save key-value pairs to the Storage namespace.

Direct Storage (No Serialization):
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e bool: Stored directly as JSON boolean value (true/false)

e int32_t: Stored directly as JSON number (int64_t in JSON)

« Integer types with size <= 32 bits (int8_t, uint8_t, int16_t, uint16_t, char, short, etc.): Converted to
int32_t and stored as JSON number for optimal performance

Serialized Storage:

« Integer types with size > 32 bits (int64_t, uint64_t, long long, etc.): Serialized to JSON string using
BROOKESIA_DESCRIBE_JSON_SERIALIZE

o Floating point types (float, double):  Serialized to JSON string using BROOKE-
SIA_DESCRIBE_JSON_SERIALIZE

o String types (std:string, const char*):  Serialized to JSON string using BROOKE-
SIA_DESCRIBE_JSON_SERIALIZE

o Complex types (std::vector, std::map, custom structs, etc.): Serialized to JSON string using
BROOKESIA_DESCRIBE_JSON_SERIALIZE

#&iE: The storage method depends on the type T:

B2 T -- The type of the value to save
B8
« nspace -- The namespace of the key-value pairs to save
» key -- The key of the key-value pair to save
e value -- The value of the key-value pair to save
e timeout_ms -- The timeout in milliseconds
Rl std::expected<void, std::string> The result of the operation

template<typename T>

static inline bool save_key_value_async (const std::string &nspace, const std::string &key, const T
&value, ServiceBase::FunctionResultHandler handler =
nullptr)

Save key-value pairs to the Storage namespace asynchronously.

The value conversion rules are identical to save_key_value (). The helper keeps a temporary Stor-
age service binding alive until the asynchronous function result is delivered.

Bk 24 T -- The type of the value to save
BH
« nspace -- The namespace of the key-value pairs to save
o key -- The key of the key-value pair to save
» value -- The value of the key-value pair to save
« handler -- Optional result handler
R true if the async call was submitted, false otherwise

template<typename T>

static inline std::expected<T, std::string> get_key_value (const std::string &nspace, const std::string
&Kkey, uint32_t timeout_ms =
DEFAULT _TIMEOUT_MS)

Get key-value pair from the Storage namespace.
Direct Retrieval (No Deserialization):

e bool: Retrieved directly from JSON boolean value

e int32_t: Retrieved directly from JSON number

« Integer types with size <= 32 bits (int8_t, uint8_t, int16_t, uint16_t, char, short, etc.): Retrieved
directly from JSON number and converted to the target integer type

Deserialized Retrieval:

« Integer types with size > 32 bits (int64_t, uint64_t, long long, etc.): Retrieved directly from JSON
string and deserialized to the target integer type
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« Floating point types (float, double): Retrieved directly from JSON string and deserialized to the
target floating point type

« String types (std::string): Retrieved directly from JSON string and deserialized to the target string
type

« Complex types (std::vector, std::map, custom structs, etc.): Retrieved directly from JSON string and
deserialized to the target complex type

% {I:  The retrieval method depends on the type T and matches the storage method used in
save_key_value():

Bl 24 T -- The type of the value to retrieve
B8
» nspace -- The namespace of the key-value pair to retrieve
« key -- The key of the key-value pair to retrieve
e timeout_ms -- The timeout in milliseconds
RN std::expected<T, std::string> The retrieved value or error message

static inline std::expected<void, std::string> erase_keys (const std::string &nspace, const
std::vector<std::string> &keys = {}, uint32_t
timeout_ms = DEFAULT TIMEOUT_MS)

Erase key-value pairs from the Storage namespace.
S8

« nspace -- The namespace of the key-value pairs to erase
« keys -- The keys of the key-value pairs to erase, optional. If not provided or empty, all
key-value pairs in the namespace will be erased
e timeout_ms -- The timeout in milliseconds
Rl std::expected<void, std::string> The result of the operation

Public Static Attributes

static constexpr uint32_t DEFAULT_TIMEOUT_MS = 1000

Default timeout for synchronous Storage helper calls.

struct KvNameResult

LY Helper
o ISk #include "brookesia/service_helper/media/video.hpp"

Wik ATUH T Video helper [k Doxygen AP, ({368, Feat, Jrik M E X

API %%

Header File

« service/framework/brookesia_service_helper/include/brookesia/service_helper/media/video.hpp

Classes

class Video

Shared schema/type definitions for video encoder and decoder helper services.
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Public Types

enum class EncoderFunctionId : uint8_t

Video encoder function identifiers.

Values:

enumerator Open

enumerator Close

enumerator Start

enumerator Stop

enumerator FetchFrame

enumerator Max

enum class EncoderEventId : uint8_t

Video encoder event identifiers.

Values:

enumerator StreamSinkFrameReady

enumerator FetchSinkFrameReady

enumerator Max

enum class DecoderFunctionId : uint8_t

Video decoder function identifiers.

Values:

enumerator Open

enumerator Close

enumerator Start

enumerator Stop

enumerator FeedFrame

enumerator Max
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enum class DecoderEventId : uint8_t

Video decoder event identifiers.

Values:

enumerator SinkFrameReady

enumerator Max

enum class EncoderFunctionOpenParam : uint8_t

Parameter keys for EncoderFunctionId: :Open.

Values:

enumerator Config

enum class EncoderFunctionFetchFrameParam : uint8_t

Parameter keys for EncoderFunctionId: :FetchFrame.

Values:

enumerator SinkIndex

enum class DecoderFunctionOpenParam : uint8_t

Parameter keys for DecoderFunctionId: :Open.

Values:

enumerator Config

enum class DecoderFunctionFeedFrameParam : uint8_t

Parameter keys for DecoderFunctionId: :FeedFrame.

Values:

enumerator Frame

enum class EncoderEvent StreamSinkFrameReadyParam : uint8_t

Item keys for EncoderEventId: :StreamSinkFrameReady.

Values:

enumerator SinkIndex

enumerator SinkInfo

enumerator Frame

enum class EncoderEventFetchSinkFrameReadyParam : uint8_t

Item keys for EncoderEventId: :FetchSinkFrameReady.

Values:
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enumerator SinkIndex

enumerator SinkInfo

enumerator Frame

enum class DecoderEventSinkFrameReadyParam : uint8_t

Item keys for DecoderEventId: :SinkFrameReady.

Values:

enumerator Width

enumerator Height

enumerator Frame

Public Static Functions

static inline std::span<const FunctionSchema> get_encoder_function_schemas ()

Get all encoder function schemas.
J&[A] std::span<const FunctionSchema> Static schema span.

static inline std::span<const EventSchema> get_encoder_event_schemas ()

Get all encoder event schemas.
iR[A] std::span<const EventSchema> Static schema span.

static inline std::span<const FunctionSchema> get_decoder_function_schemas ()

Get all decoder function schemas.
R M| std::span<const FunctionSchema> Static schema span.

static inline std::span<const EventSchema> get_decoder_event_schemas ()

Get all decoder event schemas.

B M| std::span<const EventSchema> Static schema span.

Public Static Attributes

static constexpr std::string_view ENCODER_NAME_PREFIX = "VideoEncoder”

Prefix used to build encoder helper service names.

static constexpr std::string_view DECODER_NAME_PREF IX = "VideoDecoder”

Prefix used to build decoder helper service names.

struct DecoderConfig

struct DecoderDisplayConfig

struct EncoderConfig
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struct EncoderDisplayConfig

template<int Id>

class VideoEncoder : public esp_brookesia::service::helper::Base< VideoEncoder<Id»

Public Types

using FunctionId = Video::EncoderFunctionld

Re-exported function id enum for encoder service instance.

using Event Id = Video::EncoderEventld

Re-exported event id enum for encoder service instance.

Public Static Functions

static inline std::string_view get_name ()

Get service name of this encoder instance.
B std::string_view Service name in format VideoEncoder<Id>.

static inline std::span<const FunctionSchema> get_ function_schemas ()

Get function schemas for this encoder instance.
R std::span<const FunctionSchema> Static schema span.

static inline std::span<const EventSchema> get_event_schemas ()
Get event schemas for this encoder instance.

& H] std::span<const EventSchema> Static schema span.

template<int Id>

class VideoDecoder : public esp_brookesia::service::helper::Base< VideoDecoder<Id»

Public Types

using FunctionId = Video::DecoderFunctionld

Re-exported function id enum for decoder service instance.

using Event Id = Video::DecoderEventld

Re-exported event id enum for decoder service instance.

Public Static Functions

static inline std::string_view get_name ()

Get service name of this decoder instance.
B M| std::string_view Service name in format Vi deoDecoder<Id>.

static inline std::span<const FunctionSchema> get_function_schemas ()

Get function schemas for this decoder instance.

RN std::span<const FunctionSchema> Static schema span.
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static inline std::span<const EventSchema> get_event_schemas ()

Get event schemas for this decoder instance.

B std::span<const EventSchema> Static schema span.

Wi-Fi Helper
o St #include "brookesia/service_helper/network/wifi.hpp"

WE&  ATUH T2 Wi-Fi helper [ 4 Doxygen APL, {268, M2t TPk SRR E o

API %%

Header File

« service/framework/brookesia_service_helper/include/brookesia/service_helper/network/wifi.hpp

Classes

class Wifi : public esp_brookesia::service::helper::Base< Wifi>

Helper schema definitions for the Wi-Fi service.

Public Types

enum class GeneralState

General state for WiFi state machine.

Stable states: Idle, Inited, Started, Connected Transient states: Initing, Deiniting, Starting, Stopping,
Connecting, Disconnecting

Values:

enumerator Idle
Stable: Wi-Fi is not initialized.

enumerator Initing

Transient: Wi-Fi is initializing.

enumerator Inited
Stable: Wi-Fi initialized but not started.

enumerator Deiniting

Transient: Wi-Fi is deinitializing.

enumerator Starting

Transient: Wi-Fi is starting.

enumerator Started
Stable: Wi-Fi started but not connected.
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enumerator Stopping

Transient: Wi-Fi is stopping.

enumerator Connecting

Transient: Wi-Fi is connecting.

enumerator Connected

Stable: Wi-Fi is connected.

enumerator Disconnecting

Transient: Wi-Fi is disconnecting.

enumerator Max

Sentinel value.

enum class FunctionId

Wi-Fi service function identifiers.

Values:

enumerator TriggerGeneralAction

enumerator GetGeneralState

enumerator SetConnectAp

enumerator GetConnectAp

enumerator GetConnectedAps

enumerator RemoveConnectedAp

enumerator SetScanParams

enumerator TriggerScanStart

enumerator TriggerScanStop

enumerator SetSoftApParams

enumerator GetSoftApParams

enumerator TriggerSoftApStart

enumerator TriggerSoftApStop

enumerator TriggerSoftApProvisionStart
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enumerator TriggerSoftApProvisionStop

enumerator LoadData

enumerator ResetData

enumerator Max

enum class EventId

Wi-Fi service event identifiers.

Values:

enumerator GeneralActionTriggered

enumerator GeneralEventHappened

enumerator ScanStateChanged

enumerator ScanApInfosUpdated

enumerator SoftApEventHappened

enumerator Max

enum class FunctionTriggerGeneralActionParam

Parameter keys for FunctionId: :TriggerGeneralAction.

Values:

enumerator Action

enum class FunctionSetConnectApParam

Parameter keys for FunctionId: :SetConnectAp.

Values:

enumerator SSID

enumerator Password

enum class Funct ionRemoveConnectedApParam

Parameter keys for FunctionId: :RemoveConnectedAp.

Values:

enumerator SSID
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enum class FunctionSetScanParamsParam

Parameter keys for FunctionId: :SetScanParams.

Values:

enumerator Param

enum class FunctionSetSoftApParamsParam

Parameter keys for FunctionId: :SetSoftApParams.

Values:

enumerator Param

enum class EventGeneralActionTriggeredParam

Item keys for EventId: :GeneralActionTriggered.

Values:

enumerator Action

enum class EventGeneralEventHappenedParam

Item keys for EventId: : GeneralEventHappened.

Values:

enumerator Event

enumerator IsUnexpected

enum class Event ScanStateChangedParam

Item keys for Event Id: : ScanStateChanged.

Values:

enumerator IsRunning

enum class Event ScanApInfosUpdatedParam

Item keys for EventId: : ScanApInfosUpdated.

Values:

enumerator ApInfos

enum class Event SoftApEvent HappenedParam

Item keys for Event Id: : SoftApEventHappened.

Values:

enumerator Event
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Public Static Functions

static inline constexpr std::string_view get_name ()

Get helper contract name.
&[] Constant service name string.

static inline std::span<const FunctionSchema> get_function_schemas ()

Get all function schemas exposed by this helper.
& [A] Read-only span of function schemas.

static inline std::span<const EventSchema> get_event_schemas ()

Get all event schemas exposed by this helper.

&M Read-only span of event schemas.

AL BREHIBD

o MR espressif/brookesia_service_helper
o NHSLW ) #include "brookesia/service_helper.hpp"

Wik brookesia_service_helper J& ESP-Brookesia & eI &M B E, T C++20 Concepts 1 CRTP (Curi-
ously Recurring Template Pattern) X, A% GB{RTF A 35 At & PR AL 42 4 )5 L. Schema 158 —
MEn.

o BB S RITEIRIIMAS ISR RE S, iR IR R AR 2

o Schema j& X+ {RBUTREILAYBRELS S 01 Schema, BEA PR, SHA 5 HASE S-S -

o SN RS R L 5 R R ORI, A S B S R AL B
o FURTTIRE N RSNSOI O, SRR A PR

B g

EFHRZY Helper
o AN #include "brookesia/service_helper/agent/manager.hpp"

ek AT T 227 Manager helper [ )5 Doxygen APT, ffAJLIA, Mzt Jrik SR EE o

APl £7%

Header File

« service/framework/brookesia_service_helper/include/brookesia/service_helper/agent/manager.hpp

Classes

class Manager : public esp_brookesia::service::helper::Base<Manager>

Helper schema definitions for the agent-manager service.
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Public Types

enum class AgentGeneralFunction : uint8_t

Optional per-agent functions surfaced by the manager.

Values:

enumerator Interrupt Speaking

enumerator Max

enum class AgentGeneralEvent : uint8_t

Optional per-agent events surfaced by the manager.

Values:

enumerator SpeakingStatusChanged

enumerator ListeningStatusChanged

enumerator Agent SpeakingTextGot

enumerator UserSpeakingTextGot

enumerator EmoteGot

enumerator Max

enum class ChatMode : uint8_t

Conversation mode used by the active agent.

Values:

enumerator RealTime

Real-time conversation mode. Agent can listen while speaking.

enumerator Manual

Manual conversation mode. User can start and stop listening manually.

enumerator HalfDuplex

Half-duplex conversation mode. Agent can only speak or only listen.

enumerator Max

enum class GeneralAction : uint8_t

High-level actions accepted by the agent manager.

Values:

enumerator TimeSync
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enumerator Activate

enumerator Start

enumerator Sleep

enumerator WakeUp

enumerator Stop

enumerator Max

enum class GeneralEvent : uint8_t

High-level completion events emitted by managed agents.

Values:

enumerator TimeSynced

enumerator Activated

enumerator Started

enumerator Slept

enumerator Awake

enumerator Stopped

enumerator Max

enum class GeneralState : uint8_t

State-machine states used by the agent manager.

Values:

enumerator TimeSyncing

enumerator Ready

enumerator Activating

enumerator Activated

enumerator Starting

enumerator Started
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enumerator Sleeping

enumerator Slept

enumerator WakingUp

enumerator Stopping

enumerator Max

Public Static Functions

static inline constexpr std::string_view get_name ()

Name of the agent-manager service.

R[] std::string_view Stable service name.

struct AgentAttributes

Public metadata describing one agent implementation.

Public Functions

inline std::string get_name () const
Get the agent name stored in the attributes.
B a] std::string Agent name.
inline bool is_general_functions_supported (AgentGeneralFunction function) const

Check whether an optional general function is supported.
%% function -- [in] Function to check.
&0 true if the function is listed in support_general_functions.

inline bool is_general_events_supported (AgentGeneralEvent event) const

Check whether an optional general event is supported.
%% event -- [in] Event to check.
& A] true if the event is listed in support_general_events.

Public Members

std::string name

Agent name exposed to the manager.

AgentOperationTimeout operation_timeout = {}

Timeout configuration for lifecycle actions.

std::vector<AgentGeneralFunction> support_general_functions = {}

Optional functions supported by the agent.

std::vector<AgentGeneralEvent> support_general_events = {}

Optional events emitted by the agent.
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bool require_time_sync = false

Whether activation requires SNTP synchronization first.

struct AgentOperationTimeout

Timeout budget for the major lifecycle operations of an agent.

Public Members

uint32_t activate = 1000

Timeout for activation.

uint32_t start = 1000

Timeout for startup.

uint32_t sleep = 1000

Timeout for sleep.

uint32_t wake_up = 1000

Timeout for wake-up.

uint32_t stop = 1000

Timeout for shutdown.

Coze Helper
o NI #include "brookesia/service_helper/agent/coze.hpp"

W& AU T4 Coze helper f 5 4f Doxygen AP, fuffi/AdEIER ., M2, Tk G E 3L

API £%

Header File

« service/framework/brookesia_service_helper/include/brookesia/service_helper/agent/coze.hpp

Classes

class Coze : public esp_brookesia::service::helper::Base<Coze>

Helper schema definitions for the Coze agent service.

Public Types

enum class CozeEvent

Coze-specific events surfaced by the agent.

Values:

enumerator InsufficientCreditsBalance
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enumerator Max

Public Static Functions

static inline constexpr std::string_view get_name ()

Name of the Coze agent service.

&[] std::string_view Stable service name.

static inline std::span<const service::FunctionSchema> get_ function_schemas ()

Get the function schemas exported by the Coze agent.

R[] std::span<const service::FunctionSchema> Static schema span.

static inline std::span<const service::EventSchema> get_event_schemas ()

Get the event schemas exported by the Coze agent.

BRI std::span<const service::EventSchema> Static schema span.

struct AuthInfo

Credentials required to authenticate with the Coze backend.

Public Members

std:

std::

std::

std::

std::

std::

std::

string session_name

Session name used by the Coze SDK.

string device_id

Unique device identifier.

string custom_consumer

Consumer identifier passed to the backend.

string app_id
Application id.

string user_id

End-user id.

string public_key

Public key used for authentication.

string private_key

Private key used for authentication.

struct Info

Persistent Coze agent configuration.
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Public Members

Authinfo authorization

Authentication material.

std::vector<RobotInfo> robots

Available robot definitions.

struct RobotInfo

Metadata for one available Coze robot.

Public Members

std::string name

Human-readable robot name.

std::string bot_id

Coze bot identifier.

std::string voice_id

Voice profile identifier.

std::string description

Optional robot description.

OpenAl Helper

o A4 #include "brookesia/service_helper/agent/openai.hpp"

ek AU T OpenAl helper ()54 Doxygen APL, AR Mo, TPk SRR ZE o

API %

Header File

« service/framework/brookesia_service_helper/include/brookesia/service_helper/agent/openai.hpp

Classes

class Openai : public esp_brookesia::service::helper::Base<Openai>

Helper schema definitions for the OpenAl agent service.

Public Static Functions

static inline constexpr std::string_view get_name ()

Name of the OpenAl agent service.

R std::string_view Stable service name.
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static inline std::span<const service::FunctionSchema> get_function_schemas ()

Get the function schemas exported by the OpenAl agent.
R std::span<const service::FunctionSchema> Static schema span.

static inline std::span<const service::EventSchema> get_event_schemas ()
Get the event schemas exported by the OpenAl agent.

iR A| std::span<const service::EventSchema> Static schema span.

struct Info

Persistent configuration for the OpenAl agent backend.

Public Members

std::string model

Model identifier used for requests.

std::string api_key
API key used for authentication.

std::string voice

Voice identifier used for requests. Default is “alloy”.

7N Helper

o AN #include "brookesia/service_helper/agent/xiaozhi.hpp"

WEid A TURT2A /N helper ()54 Doxygen APT, A LA . He2s . Tk GHIRZEE XL

APl £7%

Header File

« service/framework/brookesia_service_helper/include/brookesia/service_helper/agent/xiaozhi.hpp

Classes

class XiaoZhi : public esp_brookesia::service::helper::Base<XiaoZhi>

Helper schema definitions for the XiaoZhi agent service.

Public Static Functions

static inline constexpr std::string_view get_name ()

Name of the XiaoZhi agent service.
B std::string_view Stable service name.

static inline std::span<const service::FunctionSchema> get_ function_schemas ()

Get the function schemas exported by the XiaoZhi agent.

iR [H] std::span<const service::FunctionSchema> Static schema span.
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static inline std::span<const service::EventSchema> get_event_schemas ()

Get the event schemas exported by the XiaoZhi agent.

RN std::span<const service::EventSchema> Static schema span.

413 AEX

o MR espressif/brookesia_service_custom
o NHSLW A #include "brookesia/service_custom.hpp"

Bk

brookesia_service_custom 5 ESP-Brookesia 4= 3 &2 St $#2 LB FH i) CustomService, 75 " H 5% X function
Fl event (MG RA, JoRs BIE A7 A9 Ak 45 2 4

YRI5

o BREIIGE: WTICEE B M52 ¥ Brookesia 417ERYINAE (41 LED $54H . PWM. GPIO fllf. fajHh
LR %F ), mliELL CustomService fif32 LI HEATEEE AR

o Pt s s RERY B R OE R b TR Y function B event, SERFACHLIE ] .

o H[YJEYE: FEARNEHIRSAEZL A BTN, AR RN E 2 LRE

ettt

o AN BFTHEI register_function () fl register_event () ¥/} function il event,

« [#%€ Handler % % : Handler 32 Funct ionParameterMap, ik [f] FunctionResult ; & $% lambda,
std::function. HHEE. FEE. std: :bind.

o SERAMATE : SERERFA I . K. TP TSNS

« ServiceManager 55X : 5 ServiceManager it &, cFpASHuE AT A .

o W%k Worker: T[FLEARSW R, SCILFEL LT,

APl £7%

Header File

« service/framework/brookesia_service_custom/include/brookesia/service_custom/service_custom.hpp

Classes

class CustomService : public esp_brookesia::service::ServiceBase

Dynamic service that lets callers register functions and events at runtime.

Public Functions

bool register_function (FunctionSchema schema, FunctionHandler handler)
Register a function for custom service.
S
¢ schema -- [in] Function schema

¢ handler -- [in] Function handler
JRA| true if registered successfully, false otherwise
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bool unregister_ function (const std::string &function_name)

Unregister a function.

¥ function_name -- [in] Function name
R\ true if unregistered successfully, false otherwise

virtual std::vector<FunctionSchema> get _function_schemas () override

Get currently registered function schemas for custom service.
jJ&[A] std::vector<FunctionSchema> Function schemas

bool register_event (EventSchema event_schema)
Register an event for custom service.
%% event_schema -- [in] Event schema to register.
B true if registered successfully, false otherwise
bool unregister_event (const std::string &event_name)
Unregister an event.
%% event_name -- [in] Event name
iR A] true if unregistered successfully, false otherwise
bool publish_event (const std::string &event_name, EventltemMap event_items)
Publish an event for custom service.
S
e event_name -- [in] Event name
e« event_items -- [in] Event items
i’ [H] true if published successfully, false otherwise
virtual std::vector<EventSchema> get_event_schemas () override

Get currently registered event schemas for custom service.

J&[A| std::vector<EventSchema> Event schemas

Public Static Functions

static inline CustomService &get_instance ()

Get the process-wide singleton instance.

iR A] Reference to the singleton custom service.

4.1.4 W RARH

AU B Al fE ESP-IDF T.# 9 42 5 ESP-Brookesia IR 55 HESE , Ff-DA Wi-Fi I 55 151 25 H 2883 ) =
TR G iRl I, examples/service/wifi,

TER I TRED, B Ay, — BRI . &k c A 0. TR L s, &
P S A2 B G 2AE W AEBRE A, BRI, BT EHEA L SR, i
B

ESP-Brookesia L iA X R L HaE — W MBS BHEWERED., 285 T HFIKE
brookesia_service_manager 5 brookesia_service_helper, B0 i# i Helper 7] %% IR 55
UiRe; WhTEE TR EEIRS 2B, KRR AR 55 2 2RI 5 A 2> R Helper 98 F A< 511 7= A6 2
PR, TR 54,

Ak, HESE B 508 L 25 S HLI SCREIR S IS 20 308 T, D8R F R R R BEL2E s X AR R I B2 R I
T EF LR L4, RIS B AT # 1 & [F 2 a .

P ARG E > BRI SR > VAT BRI - T BRSBTS 0 I R
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I RER R
e TAEAR H SR s 41 F H %1 idf_component . yml HFE K. LA Wi-Fi JlR55 6 :

dependencies:
espressif/brookesia_service_wifi: "*"
# espressif/brookesia_service_storage: "*" # Wi, WEFEMH Storage K&

o LRENBER HAR R 95 S B0, AR WG /2 [ RE 20 1338 i Helper #H ¢ AURS) — 223w, W HEsm

brookesia_service_helper:

dependencies:
espressif/brookesia_service_helper: "*"

FR RIS AR LT 2 4o 1T 3R AR Ao B ) 284

P N E A TSP D B

#include "brookesia/lib_utils.hpp"

#include "brookesia/service_manager.hpp"

/7 e BT A RO % Bk Xt

#include "brookesia/service_helper.hpp"

/S BAERGEBREKRS A Helper k X #, #lin wi-Fi

// #include "brookesia/service_helper/network/wifi.hpp"

// Pt #H Brookesia #lfF W # B s X A ¥ % esp_brookesia fr & EF T
using namespace esp_brookesia;

/S ERER R L BARG

/) W E Ak KA N T service @ & X A T

using WifiHelper = service::helper::Wifi;

s ZR 5545 PR EY
TEVR AL MRS 32 OV RG, X4 )5 #pil ServiceManager W] start () SEMIGIL.

auto &service_manager = service::ServiceManager::get_instance();
service_manager.start ();

kgl kIR 55

/S ERREA AL Helper MM R4 £ 6 C @ #E2 TH#

if (!Wileelper :is_available()) {
/RERTR: RAMEERSAFRHASELTERFER, BUARES LK
return;

}

/ORBMERR, AR R ZRE R ERH
// f& “binding” X REFEHBERESRFEZAT, BEAERAREBH (ﬁ‘ﬁ?f@) , B & fF ik
/O WRFERBEAMRS, TR “binding X RZFHEHFRKH T

auto binding = service_manager.bind (WifiHelper::get_name () .data());
if (!binding.is_wvalid()) {
/0 RE BB kK
return;
}
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VIR 55 3k

P ATE A H AR B0 S8R Wi 5B, WIAEXS LY. Helper 52 SOR Bk SR AR B, 40

o Wi-Fi IR % F 445 o 5L A%
o Wi-Fi {554 B3k XA

ik
o HhR: PREUHTIEELAH o
o BRIME: PRBCRIEMER A S5 04 R 8 2R BRI SR . R G schema JSON Hr i 2440 47
return_value FEr; HAE N null FRmEETCIREME
o BRI : WERESEMARR. BRL. MR .
- R pidbffE string, Number. Boolean. Object. Array. RawBuffer /NP, ‘Bfi15 SZb#1RH

* String: std::string
+ Number: double/int/< HFEEKKA>
* Boolean: bool
x Object: boost::json::object (EIFRVAFIM struct FHLARL)
* Array: boost::json::array (AR PAFIH std::vector FH4bER)
* RawBuffer: service::RawBuffer
- fiik:
+ BSPCRACH string HAFIAPSRALRE(ERT, FORSHOT AR AR

LA
« MBHPRA) Object /Array I, R FRMIRHB.
- BRIME: USHRIC oy wERE, S RRAEEOAE.
o PUTEGR: FORZMABUE R HINIELS (Task Scheduler) 3.
- APNC W, RN B ATE IS5 Rl In FEAAT U SR A B AT IR
L5 L -
- bRl A, WIRGRZR BT CLLE RS il a T, BERHC R B . XA S Sl i i BLAELL

KRBT EAE IR SS SR B BT AT -

« BRI SHI R PAFAE RawBuf fer 2884,

« PR A IR)Z S C Al Bl AL RIIE T e 22 4s, R T/l ad Y/ LA 0t
AT A -

i3 Helper (ST 0] Ak WP B 5228 0. SEuil] 2B -

WEBRE BB 0 S PHIESE R s B ToE I, R [T 45 2R 5 S I DU [ i3 o

auto result = WifiHelper::call_function_sync<ik [ % #l >
< (WifiHelper::FunctionId:: ® % 4 [, %7 k...1 [, BEHEHEI);
if (!result) {
/O ARAR, THERE R
BROOKESIA_LOGE ("Failed: %1%", result.error());
} else {
/7 B R R T
/) ERBEAREME, WHTNHET result.value() 3k H
auto &value = result.value(); // ‘value' £ A 4 & [F % A

/S

e

SEF| RWERL, BRI 75 RECE LS EI R, ARETLSE, AR

IR (5] 2K AL R A2 R G R A 2 A —

Fr RO BRI (J547 JSON 12 return_value: null), M < 3R [ KA > BARSEAT DA .

8 B B[] A AR SRR, 4 e A B BRIA{E BROOKESIA_SERVICE_MANAGER_DEFAULT_CALL_FUNCTION_TIME
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o HARBEOUEAH W esp_brookesia::service: :helper: :Base::call_function_sync().

Bl Z2SE%IA DA SetConnectap Hfl, S HRGIHLIT
o R¥4: SetConnectAp

o ZEAK:

- SSID: KA String

- Password: KAk String
o RMEZEHL: void

S TEREBSEI KRR ENS S, A AE A RAE
auto set_connect_ap_result = WifiHelper::call_function_sync(
WifiHelper: :FunctionId: :SetConnectAp, "ssidl", "passwordl",.
—service::helper::Timeout (100));
if (!set_connect_ap_result) {
/SRR, THERE S

BROOKESIA_LOGE ("Failed: 1%", set_connect_ap_result.error());

Bl JEFMLE RS E DA TriggerGeneralAction JAfil, $ M2 A SR BACHSLNT
o MRH4: TriggerGeneralAction

o BRI
- Action: ZK#IN Sstring (B[] WifiHelper: :GeneralAction KA FH{bAE
%)
o RPMEEA: void

auto start_result = WifiHelper::call_function_sync(
WifiHelper::FunctionId::TriggerGeneralAction,
BROOKESIA_DESCRIBE_TO_STR(WifiHelper::GeneralAction: :Start));
if (!start_result) {
/SRR KM, WHERER
BROOKESIA_LOGE ("Failed: %1%", start_result.error());

A setscanParams N, 4 S5R BT :
o PRE(%4: SetScanParams

o BHBNK:
- Param: K#4 Object (A WifiHelper: :ScanParams AT H10AE )
o REMEZA: void

WifiHelper::ScanParams scan_params{
.ap_count = 10,
.interval_ms = 10000,
.timeout_ms = 60000,
bi
auto set_scan_params_result = WifiHelper::call_function_sync(
WifiHelper: :FunctionId: :SetScanParams, BROOKESIA_DESCRIBE_TO_JSON (scan_params) .
—as_object ());
if (!set_scan_params_result) {
/SRR M, THERE S
BROOKESIA_LOGE ("Failed: %$1%", set_scan_params_result.error());

Bl BINEMEPT A GetConnectedAps A, 3% HE RS /RBIRSANT :

o PKH44: GetConnectedAps
« ZHFNFE:
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«i& W ff 2k A boost::json::array (T D AN & 7 I S
std::vector<WifiHelper::ConnectApInfo> FKAILHE)

auto get_connected_aps_result =
WifiHelper::call_function_sync<boost::json::array>
— (WifiHelper: :FunctionId: :GetConnectedAps) ;
if (!get_connected_aps_result) {
/SRR, ITHERE R
BROOKESIA_LOGE ("Failed to get connected APs: %1%", get_connected_aps_result.
—error ());

}

/7 R R A
std::vector<WifiHelper: :ConnectApInfo> infos;
auto parse_result = BROOKESIA_DESCRIBE_FROM_JSON (get_connected_aps_result.value (),
—infos);
if (!parse_result) {
//RF KR, HAERE R
BROOKESIA_LOGE ("Failed to parse connected APs: %1%", get_connected_aps_result.
—error ());
} else {
JSOBATRY, WHHER
BROOKESIA_LOGI ("Connected APs: %1%", infos);

SEB I SRR SRR RSLRIIR ], NPHIEM RTZAE; e AGERIDIR, WAE sR R T 58 i
HIHEZRAE A I AL 5728 1A .

auto on_function_handler = [] (service::FunctionResult &&result) |
/7 4R A
if (!result.success) {
/SRR, THERE R
BROOKESIA_LOGE ("Failed: %$1%", result.error_message);
} else {
/) BAT R T
// & B AR EE
// auto &value = result.get_data<ik [El £ A > (),
VAR
)3
bi
auto result = WifiHelper::call_function_async (WifiHelper: :FunctionId:: @& & [,_

%% % Fk...1 [, on_function_handler]);
if (!result) {
/7 A& K
}
ik

o ZEF RN, BOREFF 05 REUE LS EE R B GREBTLSE, WA .

« on_function_handler AAJHESHL, #44 WE A AL 2 bR B g AR 5k [ IE

o il result.get_data< RE XA > () B, & E XA HHSGREIEL TE) BRI —G T
BRI 1 R B A A AT 58

WERAR X ] — R 55 B ATIAT 2 AR, D 68 A S B A T 005 5 08 5 — 3k, 4

Helper::call_ function_async (Helper: :FunctionId: :Functionl);
Helper::call_ function_async (Helper: :FunctionId: :Function2);
Helper::call_ function_async (Helper: :FunctionId: :Function3);
// MR A W EE B 44T FF 4 ¢ Functionl -> Function2 -> Function3

HARB: OVl Wesp_brookesia::service: :helper::Base::call_function_async().
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Bl PA GetConnectedAps A, 02 S 5RFIAHUT

o MR¥4: GetConnectedAps
« ZHINE: T
o IRMPMEZEH: boost::json::array (A[H std::vector<WifiHelper: :ConnectApInfo>

KA FFS I )

auto on_get_connected_aps_handler = [] (service::FunctionResult &é&result) {
if (!result.success) {
S RAT R, AR RER
BROOKESIA_LOGE ("Failed to get connected APs: %1%", result.error_message);

return;
}
/) AT R G, REATRE A
std: :vector<WifiHelper: :ConnectApInfo> infos;
auto &data = result.get_data<boost::json::array>();
auto parse_result = BROOKESIA_DESCRIBE_FROM_JSON (data, infos);
if (!parse_result) {
//OBMARTE, THERE R
BROOKESIA_LOGE ("Failed to parse connected APs: %1%", result);
return;
}
/)RR, TSR
BROOKESIA_LOGI("Connected APs: %1%", infos);
bi
auto get_connected_aps_result =
WifiHelper::call_ function_async (WifiHelper: :FunctionId: :GetConnectedAps, on_get_
—connected_aps_handler);
if (!get_connected_aps_result) {

/7 TR K &
return;

}

T Bl 55 S50k

W FARIEFIA TR FH A%k, RSN, T Helper SCRBICK SO Ry, Bil4n:

o Wi-Fi IR % F 45 0 5LA A%
o Wi-Fi f[R55 4 Bl =k SCPF RS

ke
o fR: SRTIREDII .

o ZRHAIR: @3$1¢payload%’xﬁﬂ’]15ﬁ RHY . B RIER I .
- R Mt string, Number., Boolean. Object. Array. RawBuffer N, ‘Bfi15 A

* String: std::string

* Number: double/int/< FEE R KA >

* Boolean: bool

x Object: boost::json::object’” (EFETURAH ° struct FHLAER)
x* Array: boost::json::array’’ (EE T UFHFH ° std::vector JFH{b4E

%)
* RawBuffer: service::RawBuffer
- fifik:
* ﬂ:‘iﬁﬁ*ﬁijﬂ string HifAPEEALBEIEIERT, FIREH W AR SUT ML ks 2k
R

+ MK HRAN Object /Array I, FliASIRHIRHBI.
o PATEER: ﬁmﬁ$1¢m€ i WPERT (Task Scheduler) ZH%,
- FRICN W, WZR S W55 K8l P A
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- bRl A%, WG CLLE IR S5 Fiahii kA . XA oLl A BLECL T 5t

« R EAEIRSS R BT T -
« R H IR PAFAE RawBuf fer 2804,

EHE M subscribe_event () MEIE, &M & B 41T 05 SR 4708 A -

auto on_event_handler = [] (const std::string &event_namel, %:E ﬂ,%g..]) {
/) E A
bi
// “conn’ RAWMWEHE,;, WML 83 BUHIT A~ (RATT) .
JOEFRKAGRFITE, FREESEARFAEFARLE (WBASREL)
auto conn = WifiHelper::subscribefevent(WifiHelper::Eventld::§?¢¥éé, on_event_
—handler) ;
if (!conn.connected()) {
/7 3T Wk K
}
/7 Bz, OB F B BOH AT H

conn.disconnect () ;

ik
e subscribe_event () M¥fE ServiceManager: :start () Z )5
o K H P RMAB, BOR AT s m S F ORI BN RBG AFEATOAE, WA
. Jﬂiﬁg%gﬁéﬁﬂlﬁﬁiﬁﬁﬁﬁg@%ﬂ, S A, BT VT % S 4 Tl R e T 2 e R T T
THRATIR A

o HURBEMViEH N esp_brookesia: :service: :helper: :Base: :subscribe_event ().

4B DA GeneralEventHappened Mfil, 4035 5RGICIEIT:

o 4 GeneralEventHappened
o ZHAIK:
- Event: AN string' " (A#HKJFH A4 °~ "WifiHelper::GeneralEvent J5%
Bl )

- IsUnexpected: A5 Boolean

auto on_general_event_happened_handler = [] (const std::string &event_name, const.
—~std::string &event,
bool is_unexpected) {
/) E R, AT A H
WifiHelper: :GeneralEvent general_event;
auto parse_result = BROOKESIA DESCRIBE_STR_TO_ENUM (event, general_event);
if (!parse_result) {
/OB RTE, TTHERE R
BROOKESIA_LOGE ("Failed to parse general event: %1%", event);
return;
}
/)RR, TSR
BROOKESIA_ LOGI ("General event: %1%", general_event);
b
// HEFENA R A B BEIT A (RAIT)

auto general_event_happened_connection = WifiHelper: :subscribe_event (
WifiHelper: :EventId: :GeneralEventHappened, on_general_event_happened_handler);
if (!general_event_happened_connection.connected()) {
/7 T &K
return;
}
(N oLaREs)
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(£ L£50)

// MR Start FHIE

WifiHelper::call_function_async (WifiHelper: :FunctionId::TriggerGeneralAction,
BROOKESIA_DESCRIBE_TO__

—STR(WifiHelper: :GeneralAction: :Start));

/0 EEEERAR (THARER, SRIBFERARFRIES)

boost::this_thread: :sleep_for (boost::chrono::seconds(5));

PA ScanApTInfosUpdated Nfl, #O% NSRBI :

o T4 ScanApInfosUpdated
o ZHAIF:
- ApInfos:FANarray " (AHRKJFFAIMLA °std::vector<WifiHelper::ScanApInfo>
KRR )

auto on_scan_ap_infos_updated_handler = [] (const std::string &event_name, const_
—boost::json::array &ap_infos) |
/) BHRE, BATAKE
std::vector<WifiHelper::ScanApInfo> scanned_aps;
auto parse_result = BROOKESIA_DESCRIBE_FROM_JSON (ap_infos, scanned_aps);
if (!parse_result) {
/)BT RTE, TH#ERRER
BROOKESIA_LOGE ("Failed to parse scan AP infos: $%$1%", ap_infos);
return;
}
/)RR, AT E AR
BROOKESIA_LOGI ("Scanned APs: %1%", scanned_aps);
bi
auto scan_ap_infos_updated_connection =
WifiHelper: :subscribe_event (WifiHelper: :EventId::ScanApInfosUpdated, on_scan_ap_
—infos_updated_handler);
if (!scan_ap_infos_updated_connection.connected()) {
/7 3T Wk K

return;

WifiHelper::call_ function_async (WifiHelper: :FunctionId::TriggerScanStart) ;

boost::this_thread: :sleep_for (boost::chrono::seconds(10));

PRRWTS: EventMonitor MITFHE Sbdifhz bARML WPARARIE S WIAE N 38 1 S PHIE S 48
EFFBAL RS, TR

/7 BRI B B W
WifiHelper: :EventMonitor<WifiHelper::EventId:: ® {#f &> event_monitor;
event_monitor.start ();

/AR AXZEFRHED, %

/O EE R EHR
auto got_any_event = event_monitor.wait_for_any (# B & &) ;
if (!got_any_event) {

/) RE, EHARBE X

return;

}

/) RE A E LR G E
auto got_event = event_monitor.wait_for(std::vector<service::EventItem>{[%:E ﬂ;ﬁ..

.1}, fﬁﬁﬂffﬁf'ﬁ])?

QS
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(& b))
if (!got_event) {
// e, KRILEE 4 ELE
return;
I3
event_monitor.stop();
ik
o F BB RSB, BOEFNG T 00 5 Fi R A E AR
o HARBEOPEAH N esp_brookesia: :service: :helper: :EventMonitor,
Bl SERRRRE A H AR iR % DA GeneralEventHappened A, HEWTaF AT :
o 4 GeneralEventHappened
« ZkHAI:
- Event: ZHIf string " (FH °~"WifiHelper::GeneralEvent AR )FH{k
A1)

- IsUnexpected: A5 Boolean

WifiHelper: :EventMonitor<WifiHelper::EventId: :GeneralEventHappened> general_event_
—monitor;
if (!general_event_monitor.start()) {

AR B -

return;

WifiHelper::call_function_async(WifiHelper: :FunctionId::TriggerGeneralAction,
BROOKESIA_DESCRIBE_TO_
—STR(WifiHelper: :GeneralAction: :Start));

auto got_event = general_event_monitor.wait_for(

std: :vector<service: :EventItem>{BROOKESIA DESCRIBE_TO_
—~STR(WifiHelper: :GeneralEvent::Started), false}, 5000);
if (!got_event) {

//ORE, BHRBAK

return;

il R HE Wt A  HA4#e DA ScanApInfosUpdated Mfil, MiMr#s AW
o FH{}44: ScanApInfosUpdated
o ZxHAH:
- ApInfos:EANAarray " (AHRKJFFAIMA ~std::vector<WifiHelper::ScanApInfo>
R

WifiHelper: :EventMonitor<WifiHelper: :EventId: :ScanApInfosUpdated> scan_ap_infos_
—updated_monitor;
if (!scan_ap_infos_updated_monitor.start ()) {

/7 BB M Ak K

return;

WifiHelper::call_ function_async (WifiHelper: :FunctionId::TriggerScanStart);

auto got_event = scan_ap_infos_updated_monitor.wait_for_any (10000);
if (!got_event) {

(N oiakzn)
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(22 B30
AT IEYY
return;
}
auto last_items = scan_ap_infos_updated_monitor.get_last<boost::json::array>();
if (!last_items.has_value()) {
return;
}
const auto &ap_infos = std::get<0>(last_items.value());

std::vector<WifiHelper::ScanApInfo> scanned_aps;
auto parse_result = BROOKESIA_DESCRIBE_FROM_JSON (ap_infos, scanned_aps);

if (!parse_result) {
BROOKESIA_LOGE ("Failed to parse scan AP infos: %1%", ap_infos);
return;

}
BROOKESIA_LOGI ("Scanned APs: $1%", scanned_aps);

4.2 MRS

00 288 VA 55 13 SRAH K IR 55«

421 HTTP ]S

o PS4 #include "brookesia/service_helper/network/http.hpp"
o PN esp_brookesia::service::helper: :Http

HEA
brookesia_service_http DA Brookesia IR 45 R EAI {442 it HTTP/HTTPS & i K e 7 -

B DIE

o {8 ESP-IDF HTTP client 75 R4 schema 5 .
o SCREWSRIEAT. HUH. WA SCPF R, dERERNSE .
o QLR R REAIRILE R G FEL ool 2 BT

£ DA VALY
AL ESP-Brookesia A A4 B A2 400, W@ st ESP-IDF ALK AG, H-5 Al EHEZLAL

el

M55 4 11
FRE

Request

filiif  Submit an HTTP request and wait for the response.
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WATER
C REHEMLR: R

S8
e Request
- Y3 Object
CRAHL W
— #ii&: HTTP request object.
B

o« RM: Object
o fffidh: Example: {"request_id”:1,”status_code”:200,”headers”:{},”body”:”{"ok:true}”, file_path”:””, error”:”Ok”, ’error_message

Schema JSON

CLI W%

svc_call Http Request {"Request":null}

RequestAsync

fii  Submit an HTTP request asynchronously.

S8
e Request
- KM Object
- EARBHG IE
~ filii&: HTTP request object.
R M

o R Number
o fifii: Request id number.

Schema JSON

CLI W%

svc_call Http RequestAsync {"Request":null}

CancelRequest

filiif  Cancel a pending or running HTTP request.
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WATER
C REHEMLR: R

S

e RequestId
— R Number
- RSB
— #iiB: Request id returned by RequestAsync.

Schema JSON

CLI w4

svc_call Http CancelRequest {"RequestId":null}

GetRequestState

fiiiX  Get HTTP request state.

¢ RequestId
- R Number
RAHL D
- Hik: Request id returned by RequestAsync.

BRI

o« RM: Object
o fifish: Example: {"request_id”:1,”state”:”Completed”, "error”:”Ok”, status_code”:200,”downloaded”:128, total”:128}

Schema JSON

CLI W%

svc_call Http GetRequestState {"RequestId":null}

ResetStatistics

ffiiA  Reset HTTP service statistics.
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BH
L] 3_[‘;0

Schema JSON

CLI 74

svc_call Http ResetStatistics

ek

RequestStarted

flliiX HTTP request started.

¢ RequestId
— MU Number
- Rk Request id.
e State
- KM String
- Hliik: Request state.

Schema JSON

CLI &

svc_subscribe Http RequestStarted

RequestProgress

fiiik  HTTP request progress updated.

PATEOR

- RETREALR: FE

BH

e RequestId
- R Number
- Hhik: Request id.
e Progress
- KM Object

— filiik: Progress object.
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Schema JSON

CLI %

svc_subscribe Http RequestProgress

RequestCompleted

fiii  HTTP request completed.

PATEOR

- RETREALR: HE

S8

e RequestId
- R Number
- Hliik: Request id.
e Response
- KM Object
- §¥iik: HTTP response object.

Schema JSON

CLI W%

svc_subscribe Http RequestCompleted

RequestFailed

fiiiA HTTP request failed.

TR

ZH
¢ RequestId
— R Number
- Rk Request id.
e Response
- Y3 Object
- #fii: HTTP response object.

Schema JSON

CLI w4

svc_subscribe Http RequestFailed
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RequestCanceled

fiiiA HTTP request canceled.

PATZOR

« REHERLR: W

SH
e RequestId
- R Number
- #iiB: Request id.
e Response
- KM Object
- §iik: HTTP response object.

Schema JSON

CLI &4

svc_subscribe Http RequestCanceled

GeneralStateChanged

filiif  HTTP service general state changed.

T 3ok
o BTSRRI B

e State
- RH: String
— $%ik: General state.

Schema JSON

CLI 74

svc_subscribe Http GeneralStateChanged

FOEPMY S5

ShEMMA . K26, helper 75 DA K 529 Doxygen API i5:% helper .44 API %,
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4.2.2 SNTP

o M espressif/brookesia_service_sntp
o HEIL M #include "brookesia/service_helper/network/sntp.hpp"
o WiHhJE: esp_brookesia::service::helper::SNTP

Bk

brookesia_service_sntp ‘2% ESP-Brookesia 4 5 2 45 2 iLf SNTP (Simple Network Time Protocol, fij B¢ 2%
BRI EA) R4S, $ft:

o NTP JIRS5 25558 SCRFRCEZ A NTP (RS5a% . Sl AR 5545 51 2 v g ol 1 A4 i 95 25 1A 7 I 11 ]
P

o WFXBEW: SCRACE RGN X, B X .

o FENFRIEE B SR M 48 ERORAS, FER 45 n] I B s )[R 2

o WREW: FIFA I CheckingNetwork., Syncing. Synced. Stopped IRAS. 24H7HLE AR
FARPIFAI X AR

o FEALAEE: BT brookesia_service_storage ¥F SNTP namespace N 77 NTP R 55 #4551 F A X (5 B .

et

NTP fil 55 & 5 Bl

o BRIMISS2S: BRIAME "pool.ntp.org" /EN NTP R4 .
o LIS EFE: TTARLE Z A4 NTP fijRs54, RSS2 Al nT RS 45
o MSsERHIA: SCRPRBCY HIEC B WA NTP RS54 513 .

X B ¥

o BRIANBFIX 0 BRINEFIXCH CST-8 (i EARERfE], UTC+8).,
o BFXRESR: SCRAPRIER BT I EAFER A0 (I uTe, csT-8. EST-5 %),
o FZHBEH: BEERIX G £ F 3N 5] R G0

Bt dfie
o BV NTP 5575 LR E A Z 4 NTP [R5 4% .
o WHEBIX: ZRREERGH X,
o KHEMSS: 5 SNTP R4, FFUAIHA] R .
o fEIRMRSS: 12 1E SNTP RS, {55 1k [F 2.
o RV SS A1 FRBOCYHIECE R NTP 5548514
o ARIURHIX : FRIBCY B & A X
o RPUIRE: FRBCY AT FZRAS.
o BAERRBIRE: KA RGEHERETES NTP [RE#m 4.
o EEH: EE AR ESEE BOAE.

FghE e
o AAmERRLE - Ik55)E 3N H 3 Storage Service fEk PR AEAT L
o HERGILE . M E ¥ U5 B3R FE| SNTP namespace,
o PWIERASI : B35 B SEHE A CheckingNetwork, 24 ProtocolSntpIface: :is_network_ready ()
R[] true J5HFE A Syncing,
o RABWPE: REZEAI & A StateChanged Hff.
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Hit 554 1

SetServers

ffiA  Set NTP servers.

Wi %R
C RN R

S

e Servers
- RM: Array
- R
— §iik: NTP servers as JSON array<string>. Example: [”pool.ntp.org”,”cn.pool.ntp.org”]

Schema JSON

CLI w4

svc_call SNTP SetServers {"Servers":null}

SetTimezone

fifiiA  Set timezone.

Wi %R
C RN R

BH

e Timezone
- JRM: string
- eI DAIE
— ffliik: Timezone string.

Schema JSON

CLI W%

svc_call SNTP SetTimezone {"Timezone":null}

Start

& Start SNTP service.
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PATZOR

C REHEMLR: W

S
L] %O

Schema JSON

CLI # 4

svc_call SNTP Start

Stop

filiiA  Stop SNTP service.

WATHER
- REREHLR: TE

Schema JSON

CLI w4

svc_call SNTP Stop

GetServers

i Get NTP servers.

o RM: Array
« f#ik: Example: ["pool.ntp.org”,”cn.pool.ntp.org”]

Schema JSON
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CLI %

svc_call SNTP GetServers

GetTimezone

i Get timezone.

PATZER

- RETREALR: FE

BT

o JRM: String
o fii: Example: "CST-8”

Schema JSON

CLI &4

svc_call SNTP GetTimezone

GetState

filiif  Get SNTP synchronization state.

PATEER

« RETHEER: T

B

o« RM: String
o fifiih: Example: "CheckingNetwork”

Schema JSON

CLI w4

svc_call SNTP GetState

IsTimeSynced
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filiif  Check whether time is synced.

PATEER

. REHEIER: HE

B

o JM: Boolean
o fffiih: Example: true

Schema JSON

CLI w4

svc_call SNTP IsTimeSynced

LoadData

fiif  Load persisted NTP servers and timezone.

Schema JSON

CLI w5 %

svc_call SNTP LoadData

ResetData

fiii  Reset NTP servers, timezone, and sync status.

PATEER

- RERELL: H
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Schema JSON

CLI 74

svc_call SNTP ResetData

EIL

StateChanged

filiif  Published when the SNTP synchronization state changes.

PATER

- REHEE R R
S

e State

- M String
— #¥ik: Current SNTP synchronization state.

Schema JSON

CLI %

svc_subscribe SNTP StateChanged

TimezoneChanged

fiiif  Published when the SNTP timezone changes.

¢ Timezone
- RM: String
— #iik: Current timezone string.

Schema JSON

CLI w4

svc_subscribe SNTP TimezoneChanged

FORIL G

ZERR . MeZE. helper )7 DA ) 52 %% Doxygen AP 5% helper J74s API 7%
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4.2.3 Wi-Fi

o M espressif/brookesia_service_wifi

o PS4 #include "brookesia/service_helper/network/wifi.hpp"

o HPhZS: esp_brookesia::service::helper::Wifi

REIAR
brookesia_service_wifi 72} ESP-Brookesia 4: 35 22 4 $2 LAY WiFi B8 THIRS, $241L:

o RADUEBL: WSS B WiFi R0 tate. B3, S A a RIS
o AV SCRFESIERD 1 AP, FHHEWTT)S A sho il it

o WiFi £l SRR A E AP, I B3h & B 8321 AP

o EHAERL: EHIHAR AP MIT I AP S, SCRr2 AP JHICR

o SRl ROUEE RS ALE], SRS WiF RS

o FiAALAEN L RIEEHEHLD brookesia_service_storage 55 1 A ARAT ZEAZ L B A HAth 240

sk

RABMUEEBE WiFi ] &8RS — 43 WiFL A4 G DRSS, B RIR S 3 iy 22 4 P A — 3ok .
RS E 4 MEODIRES:

K& ]

Idle WiFi X6, RENIERAE

Inited WiFi 916k, HRES, nARLE S

Started WiFi C)538)), IEFER s S i B

Connected WiFi O£ AP, W AR # 815

ARASFEAEA CRAR Y W BIVE (Action) S SEH:
o EI##e: Idle — Inited (Init) — Started (Start) — Connected (Connect)
o WiJF¥%E4%E: Connected — Started (Disconnect)
o f511i% M Started / Connected — Inited (Stop)
o RWIIGAL: Inited — Idle (Deinit)

RASFARE AT -
fStarl.__ N H_____Connect
. r Started | T
ldle ——M——  |nited «—Stop— " Disconnect—
) S 1 o
Deinit AN —
T Stop————
F1 gy s E DL

o gt ah&ER:: Wikl JE3h )5 B shosildE s by el 521 AP
o WOFR ASh T : KR ENETITS, A ShsalE s by Sl AP

o FIRCRBLA SR PR A B H bR AP Sipy S al R AP I, [ Shfil

WiFi f14
o JAIOIEFIRG :  SCHFIC B ] A R s A]
o NGRS IR E R AP fF R
« AP {550 % SSID. {55, 2 FE R

Connected
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SoftAP Ijfig

o BRVEE: HFRE SoftAP (1) SSID. L. H RIEEFUEE
o eRIBRERE: WA B EEE, W4 E ST AP I v i daE
o FCWIT)fE: SRR B SoftAP it g

155 #% 11

TriggerGeneralAction

fiiif  Trigger a Wi-Fi general action.

e Action
- M String
ARG

— #¥ik: General action. Allowed values: [Init, Deinit, Start, Stop, Connect, Disconnect]

Schema JSON

CLI W%

svc_call Wifi TriggerGeneralAction {"Action":null}

GetGeneralState

fﬁ & Get current general state.

B i

o RM: String
o fifii: Allowed values: [Idle, Initing, Inited, Deiniting, Starting, Started, Stopping, Connecting, Connected,
Disconnecting]. Example: ”Connected”

Schema JSON
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CLI %

svc_call Wifi GetGeneralState

SetConnectAp

ik  Set target AP credentials.

PATZER

- RETREALR: FE

SH

e SSID
- RM: String
- R AR 2
— ik AP SSID.
e Password
- KM String
- ML HE
- BRI
— #fiik: AP password (optional).

Schema JSON

CLI %

svc_call Wifi SetConnectAp {"SSID":null, "Password":null}

GetConnectAp

fiiif  Get target AP.

PATZOR

C REHEHLR: W

SH
L] 360

R ML

o JRMW: Object
o f#fiik: Example: {7ssid”:”ssid1”,”password”:”password1”,”is_connectable”:true}

Schema JSON

CLI 74
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svc_call Wifi GetConnectAp

GetConnectedAps

&  Get connected AP list.

PATEER
o RS T

BRI

o RM: Array
o filidh: Example: [{7ssid”:”ssid1”,”password”:”password1”,”is_connectable”:true},{"ssid”:ssid2”,”password”:”password2”,”is_cor

Schema JSON

CLI W%

svc_call Wifi GetConnectedAps

RemoveConnectedAp

filiif  Remove a saved AP from the connected AP list and persisted Wi-Fi data.

e SSID
- M String
~ RAHL
- ffik: Saved AP SSID to remove.

Schema JSON

CLI &4

svc_call Wifi RemoveConnectedAp {"SSID":null}

SetScanParams

filiiR  Set scan parameters.
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PATZOR

C REHEMLR: W

S

e Param
- Y3 Object
- REABHE
— #¥ik: Scan parameters as a JSON object. Example: {"ap_count”:20,”interval_ms”:10000,”timeout_ms”:60000}

Schema JSON

CLI w4

svc_call Wifi SetScanParams {"Param":null}

TriggerScanStart

ik Start Wi-Fi scan.

Schema JSON

CLI 74

svc_call Wifi TriggerScanStart

TriggerScanStop

fiiik  Stop Wi-Fi scan.

WATER
« RHHLHER: HE

Schema JSON

CLI W%
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svc_call Wifi TriggerScanStop

SetSoftApParams

filiA  Set SoftAP parameters.

PATEER
o RS T

e Param
- KM Object
- MBI W

— $liik: SoftAP parameters as a JSON object. Example: {"ssid”:”ssid”,”password”:”password”,”max_connection”:4,”channel’

Schema JSON

CLI w5y %

svc_call Wifi SetSoftApParams {"Param":null}

GetSoftApParams

filiA  Get SoftAP parameters.

PATEOR

- RETREALR: FE

BT

o P Object
o {3 Example: {7ssid”:””,”password”:””,”max_connection”:4,”channel”:null}

Schema JSON

CLI &4

svc_call Wifi GetSoftApParams

TriggerSoftApStart

ffiA  Start SoftAP.
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PATZOR
o R ERER: T

Schema JSON

CLI ng ?

svc_call Wifi TriggerSoftApStart

TriggerSoftApStop

i Stop SoftAP.

PATEER
o TR G T

ZH
.360

Schema JSON

CLI fr %

svc_call Wifi TriggerSoftApStop

TriggerSoftApProvisionStart

filiik  Start SoftAP provisioning.

PATZOR
o RETH LS FE

BH
« Jo.

Schema JSON

CLI %

svc_call Wifi TriggerSoftApProvisionStart

TriggerSoftApProvisionStop
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it Stop SoftAP provisioning.

PATEER

. REHEIER: HE

Schema JSON

CLI W%

svc_call Wifi TriggerSoftApProvisionStop

LoadData

fiiif  Load persisted Wi-Fi data.

Schema JSON

CLI #7 4

svc_call Wifi LoadData

ResetData

ik Reset Wi-Fi data, including target AP, scan parameters, and connected APs. Also clears Storage data.

Wi %R
- RETEALR: TY

Schema JSON

CLI W%
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svc_call Wifi ResetData

oA

GeneralActionTriggered

filiiA  Emitted when a general action is triggered.

e Action
- M String
— #¥ik: General action. Allowed values: [Init, Deinit, Start, Stop, Connect, Disconnect]

Schema JSON

CLI W%

svc_subscribe Wifi GeneralActionTriggered

GeneralEventHappened

filiiA  Emitted when a general event occurs.

PATZOR

- RERERLS: BE

S
e Event
- M String
- #ik: General event. Allowed values: [Deinited, Inited, Stopped, Started, Disconnected, Connected]
e IsUnexpected
- RM: Boolean
— $iliih: Whether the event was unexpected.

Schema JSON

CLI 5%

svc_subscribe Wifi GeneralEventHappened

ScanStateChanged
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filiif  Emitted when scan state changes.

PATER

o BETEIEL S FHE
B8

e IsRunning

- RMI: Boolean
- fii&: Whether scanning is running.

Schema JSON

CLI &4

svc_subscribe Wifi ScanStateChanged

ScanApInfosUpdated

fiiif  Emitted when scan AP list is updated.

PATER

« REHERES: fHE

- R i&: Scanned AP list as a JSON array<object>. Example: [{"ssid”:”ssid1”,”is_locked”:true, rssi”:-

SH
e ApInfos
- KM Array
45,7signal_level”:”’LEVEL_4”,"channel”:1},{"ssid”:"ssid2”,”is_locked”:false, rssi”:-
65,7signal_level”:”’LEVEL_2”,”channel”:6}]
Schema JSON
CLI 52

svc_subscribe Wifi ScanApInfosUpdated

SoftApEventHappened

ffiA  Emitted when a SoftAP event occurs.

PATEOR

C REHEMLR: W
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BH

e Event
- M String
— #iik: SoftAP event. Allowed values: [Started, Stopped]

Schema JSON

CLI w4

svc_subscribe Wifi SoftApEventHappened

MR L L

ZEMIAR . MeEé. helper 77 DA M 523 Doxygen API 355 % helper J5.44 API %%,

4.3  BEEIRSS

FAL SN S R 55 -

4.3.1 W

o MR espressif/brookesia_service_audio

o HiBhL St #include "brookesia/service_helper/media/audio.hpp”

o« i PBh 2% esp_brookesia::service::helper::AudioPlayback., AudioEncoder<0>,
AudioDecoder<0>

brookesia_service_audio 32>} ESP-Brookesia 4= 3% RS HR LM S50 IR 55, $fit:

o BRI SCRPAN URL SEICEBUSCE, SCRPEs. IR (5 ISl -

o FPUGNIRRY: SRR RIS AR (PCM. OPUS, G711A), SCRpRIGHIEIIAE
o RRBCIRESTEL: SCIRESRECIS (SN, fRch . #s), Hhld RS L.
o QaRSERATRR: SCRPRASAR OSSN . (IR, AT A S AL

o RESERATEL: SORMRIE RS AR IEREER A, SRR RS .

ettt
ViR X Audio Service SCRFDAT E S AR A4

B ] A i
PCM % % Jedn e g
OPUS v v SRy VBR Al FE ARG B
G711A % % HL B 5 i AR X
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A il
o SCRPAN URL SRHCE 3
o SCRFESE. RO A5 IR SE R RR A o
o RRAERECIRESTRER, LS5 2R UL SR,

YNl
o SRR PCM. OPUS. G711A.
o W 1-4HIH.
o RHREMIE: 8. 16. 24, 32 {i.
o ZHREE: 8000, 16000. 24000. 32000, 44100, 48000 Hz.
o WimHK: AIECE A (ZFD).
« OPUS §"JEMCE : VBRI, HURRIHE.

AP T
o GRS PCM. OPUS. G711A.,
o W 1-43E3H.
o RPERIEL: 8. 16, 24, 32 i,
o RAEE: 8000, 16000. 24000. 32000, 44100, 48000 Hz.
o MM ATECE AWK (Z5).

Frkanm
o FRCIRARAL: FEHCRSHAL % (Idle. Playing, Paused).,
o GulSEN Al gRAan T A LA
o GaRSBCGE R R R A L

5540
FREL

014

Play

fiiif  Play audio from a URL. Supports loop and interrupt playback.

PATEOR

. REFEHER: W

ZH

e Url
- RM: String
- R
- ffii&: Audio URL, for example: “file://littlefs/example.mp3”.
e Config
- KM Object
- ML Hk
- B i\ i {"interrupt":true, "delay_ms":0, "loop_count":0,
"loop_interval_ms":0, "timeout_ms":0}
— #iik: Playback config. Example: {"interrupt”:true,”delay_ms”:0,”loop_count”:0,”loop_interval_ms”:0,”timeout_ms”:0}
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Schema JSON

CLI %

svc_call AudioPlayback Play {"Url":null,"Config":null}

PlayUrls

fiiif  Play audio from multiple URLSs. Supports loop and interrupt playback.

PATEOR

- RETREALR: HE

S8

e Urls
- RM: Array
- R RHL I
- fii&: Audio URL list. Example: [“file://littlefs/examplel.mp3”, file://littlefs/example2.mp3”]
e Config
- KM Object
- R Wk
- B N 1ii: {"interrupt":true, "delay_ms":0, "loop_count":0,
"loop_interval_ms":0, "timeout_ms":0}
— #¥iik: Playback config. Example: {"interrupt”:true,”delay_ms”:0,”loop_count”:0,”loop_interval_ms”:0,”timeout_ms”:0}

Schema JSON

CLI w4

svc_call AudioPlayback PlayUrls {"Urls":null,"Config":null}

Pause

fiiif  Pause playback.

Schema JSON

CLI 5%

svc_call AudioPlayback Pause
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Resume

fiiiA Resume playback.

PATZOR

« REHERLR: W

BH
. %D

Schema JSON

CLI 74

svc_call AudioPlayback Resume

Stop

fiiik  Stop playback.

WATHR
« RBHLHER: HE

Schema JSON

CLI W%

svc_call AudioPlayback Stop

SetVolume

fililh  Set target playback volume percentage.

e Volume
— R Number
- R
- H¥ik: Playback volume percentage in range [0, 100].
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Schema JSON

CLI %

svc_call AudioPlayback SetVolume {"Volume":null}

GetVolume

il Get target playback volume percentage [0, 100].

PATEOR

- RETREALR: HE

B L

o M Number
o filiih: Playback volume percentage in range [0, 100].

Schema JSON

CLI &4

svc_call AudioPlayback GetVolume

SetMute

filiif  Set whether audio playback is muted.

PATHR
- RETEHLRS: TE

e Enable
- RMI: Boolean
- LB I
— $iik: True to mute playback, false to unmute it.

Schema JSON

CLI 74

svc_call AudioPlayback SetMute {"Enable":null}

GetMute
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filiif  Get whether audio playback is muted.

PATEER

. REHEIER: HE

B

o JM: Boolean
o ffliih: True when muted, false when unmuted.

Schema JSON

CLI w4

svc_call AudioPlayback GetMute

LoadData

fiiif  Load persisted audio playback state, including volume and mute.

Schema JSON

CLI w5 %

svc_call AudioPlayback LoadData

ResetData

fiiif  Reset persisted audio playback state, including volume and mute.

PATEER

- RERELL: H
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Schema JSON

CLI 74

svc_call AudioPlayback ResetData

iy as

Start

ffiA  Start audio encoder.

PATZOR

- RERENEL: HY

e Config
- A Object
- R LB I
- H¥ik: Audio encoder config. Example: {"type”:"PCM”,”general”:{ "channels”:0, ”sample_bits”:0,”sample_rate”:0,”frame_dt

Schema JSON

CLI w5 %

svc_call AudioEncoder(0 Start {"Config":null}

Stop

filiif  Stop audio encoder.

PATZOR

« REHERLR: B

Schema JSON

CLI W%

svc_call AudioEncoder0 Stop

Pause

fiA  Pause audio encoder.
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PATZOR

C REHEMLR: W

Schema JSON

CLI W%

svc_call AudioEncoder0 Pause

Resume

fiA  Resume audio encoder.

Schema JSON

CLI 74

svc_call AudioEncoder(0 Resume

PauseWakeEnd

filiif  Pause pending AFE WakeEnd event without pausing audio capture.

Wi %R
C RN R

Schema JSON

CLI W%

svc_call AudioEncoder(0 PauseWakeEnd

ResumeWakeEnd
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filiif  Resume pending AFE WakeEnd event without resuming audio capture.

Wi %R
- RETERLR: FHE

Schema JSON

CLI W%

svc_call AudioEncoder0 ResumeWakeEnd

GetAFEWakeWords

fiiA  Get AFE wake words.

Bl
o BRI Array

 f#ik: Example: ["ni hao xiao zhi”, hello brookesia”]

Schema JSON

CLI w5 %

svc_call AudioEncoder(0 GetAFEWakeWords

firE Ry s

GetOutputs

fiiiA  Get audio output list.
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S8
. 360
B
o RM: Array

o ##ik: Example: [{"id”:0,”name”:”Speaker0”, role”:"speaker”,’sample_rates”:[16000,22050,44100,48000],”channels”:[1,2], sar

Schema JSON

CLI 74

svc_call AudioDecoder0 GetOutputs

GetSources
il Get registered audio sources.

PATEER
o RS AT

R L

o« JMI: Array
o fifidh: Example: [{"id”:1,”name”:"TTS”, role”:"speech”, preferred_outputs”:["Speaker0”], priority”:10}]

Schema JSON

CLI W%

svc_call AudioDecoder(0 GetSources

RegisterSource

filiif  Register an audio source.

e Source
- KM Object
- R BHE WIH
— Hihiik: Source info. Example: {”id”:0,”name”:"TTS”, role”:"speech”, " preferred_outputs”:["Speaker0”], priority”:0}
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B

o RM: Number
o f#iik: Registered source id.

Schema JSON

CLI %

svc_call AudioDecoder0 RegisterSource {"Source":null}

UnregisterSource

fiiif  Unregister an audio source by name.

WATER
- REBERER: FHE

S

e SourceName
- RM: String
CRAAHL D
— flfiik: Source name.

Schema JSON

CLI w4

svc_call AudioDecoder0 UnregisterSource {"SourceName":null}

RequestOutput

fiiif  Request an output for an audio source.

WATER
- REGERER: FHE

e SourceName

- M String

- RERBEL U

- {#ii&: Source name.
¢ OutputName

- RM: String

- R RHL I

- #iik: Output name.

Schema JSON
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CLI %

svc_call AudioDecoder0 RequestOutput {"SourceName":null,"OutputName":null}

ReleaseOutput

fiiif  Release an output from an audio source.

Wi %R
C LR R

SH

e SourceName
- RM: String
R
- §iliik: Source name.
e OutputName
- KM String
- MU W
- $iik: Output name.

Schema JSON

CLI w5 %

svc_call AudioDecoder0 ReleaseOutput {"SourceName":null,"OutputName":null}

SetActiveSource

fiiik  Set the active audio source for an output.

Wi %R
- RETREAELR: FHE

S

¢ OutputName
- M String
S
- ffii&: Output name.
e SourceName
- RM: String
- R AREL I
- $iliik: Source name.

Schema JSON
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CLI %

svc_call AudioDecoder(0 SetActiveSource {"OutputName":null, "SourceName":null}

GetActiveSource

fiiif  Get the active audio source name for an output.

Wi %R
C LR R

B8

¢ OutputName
- RM: String
- R RHL I
- #iik: Output name.

BRI

o RM: String
o flfiTh: Active source name, or an empty string when no source is active.

Schema JSON

CLI w4

svc_call AudioDecoder(0 GetActiveSource {"OutputName":null}

OpenStream

fiiif  Open a direct audio stream for a source and output.

W7 %R
« REHEMER: FHE

BH

e SourceName

- RH: String

- MBI W

- {#ii&: Source name.
¢ OutputName

- RM: String

- R A

- ffii&: Output name.
e Config

- KM Object

- R ABH I

— $iik: Stream config. Example: {"type”:"PCM”,”general”:{"channels”:0,”sample_bits”:0,’sample_rate”:0,”frame_duration”
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Schema JSON

CLI %

svc_call AudioDecoder0 OpenStream {"SourceName":null,"OutputName":null,"Config
—":null}

CloseStream

filiif  Close a direct audio stream for a source and output.

e SourceName

- RH: String

- R L

- f#iik: Source name.
e OutputName

- YW String

- R RHL I

- #iik: Output name.

Schema JSON

CLI w4

svc_call AudioDecoder(0 CloseStream {"SourceName":null, "OutputName":null}

ik

014

PlayStateChanged

filiiA  Emitted when playback state changes.

PR

- REGERES: BE

ZH
e State
- M String
- Rk Playback state. Allowed values: [Idle, Playing, Paused]
Schema JSON
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CLI %

svc_subscribe AudioPlayback PlayStateChanged

VolumeChanged

fiii  Emitted when the target audio playback volume changes.

AT

o BHTHEERER: T
S

e Volume

- R Number
— #liik: Current target playback volume percentage [0, 100].

Schema JSON

CLI w5y %

svc_subscribe AudioPlayback VolumeChanged

MuteChanged

fiii  Emitted when the target audio playback mute state changes.

PATEEKR

- REHEIER: H%
SH

e IsMuted

- RM: Boolean
- $liik: Whether audio playback is currently muted. True if muted, false if unmuted.

Schema JSON

CLI 5y &

svc_subscribe AudioPlayback MuteChanged

T Fe

AFEEventHappened

ffiA  Emitted when an AFE event occurs.
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PATER

« REREREH: B
SH

e Event

- M String
- #ii&: AFE event. Allowed values: [VAD_Start, VAD_End, WakeStart, WakeEnd]

Schema JSON

CLI w4

svc_subscribe AudioEncoder0 AFEEventHappened

firndes .
HIORPRL L

ZERR . MeZE. helper )7 DA ) 52 %% Doxygen API 5% helper J74s API 7%

4.3.2 Display Jllt55

o HHBNSL S #include "brookesia/service_helper/media/display.hpp"
o B esp_brookesia::service::helper::Display

brookesia_service_display &FLE/REH . SRR, WEENEME. R, T B L.

Bl

o YEMPEORR, IS B S B A
o PRt HE AR B S IR R 55 PR A
o FRER MU T FHRANGE E fi A LR

AL E
%4112 ESP-Brookesia A A1fi 411 B AL 410, W]idad ESP-IDF ARG, ISR ZHEZLA1F

A

Mt 55 #2211

GetOutputs

filiid  Get display outputs.
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WATER
C REHEMLR: R

S
. %O

R
o« JRMW: Array

o {#id: Example: [{"id”:1,”name”:”Output0”,”width”:240, height”:240, pixel_format”:”"RGB565”,”slot”:”"HalPanel”,”panel _insta

Schema JSON

CLI &4

svc_call Display GetOutputs

GetSources

filiif  Get registered display sources.

WATER
- RETERER: FHY

B
o RM: Array
o fifidh: Example: [{"id”:1,”name”:"LVGL”, role”:"gui”,”preferred_outputs™:[*Output0”],”priority”:0}]

Schema JSON

CLI W%

svc_call Display GetSources

RegisterSource

299 9

filiif  Register a display source. Example source: {"id”:0,”name”:"LVGL”, role”:"gui”,”preferred_outputs™:[*Output0”], priority”:0}
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S8
e Source
- Y3 Object
- R BHG P
-}k Display source info object. The id field is assigned by Display service.
BRI

o R Number
o flliih: Registered display source id.

Schema JSON

CLI %

svc_call Display RegisterSource {"Source":null}

UnregisterSource

filiif  Unregister a named display source.

WAT%R
- RETERES: FHE

e SourceName
- M String
— RAHL W
- H¥ik: Display source name.

Schema JSON

CLI &4

svc_call Display UnregisterSource {"SourceName":null}

RequestOutput

filiif  Request permission for a source to draw to one output.

Wi %R
- RERERES: AHE
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BH

e SourceName
- RH: String
- MBI W
- Rk Registered source name.
¢ OutputName
- RM: String
- REABHL T
- BRI
— #¥iik: Display output name. Empty string uses the first output.

Schema JSON

CLI w4

svc_call Display RequestOutput {"SourceName":null, "OutputName":null}

ReleaseOutput

filiif  Release a source’s request for one output.

¢ SourceName
- M String
- R RHL I
-}k Registered source name.
e OutputName
- YW String
- BN Tk
- KA
- §¥ik: Display output name. Empty string uses the first output.

Schema JSON

CLI W%

svc_call Display ReleaseOutput {"SourceName":null, "OutputName":null}

SetActiveSource

filiif  Grant one display output to a named source. Empty source name clears the active source.

PR

- RETERLS: BE
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BH

e OutputName

- KM String

- JERBH A

- BRIME:

- §¥ik: Display output name, for example Output0. Empty string uses the first output.
e SourceName

- YW String

- R BHG I

— }iik: Registered source name, or empty string to clear.

Schema JSON

CLI w4

svc_call Display SetActiveSource {"OutputName":null, "SourceName":null}

GetActiveSource

filiif  Get the active source name for one display output. Returns empty string when no source is active.

¢ OutputName
- M String
- AL A
_ %kuﬁ nn

- §iiik: Display output name, for example Output0. Empty string uses the first output.

R T

o JRM: String
o f#fiik: Active source name, or an empty string when no source is active.

Schema JSON

CLI &4

svc_call Display GetActiveSource {"OutputName":null}

SetActiveSourceRole

fiiif  Grant one display output to the first registered source with the specified role.

PATEOR
o R RS T
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BH

e OutputName

- KM String

- JERBH A

- BRiAf:

- §¥ik: Display output name, for example Output0. Empty string uses the first output.
e Role

- YW String

- R BHG I

- #iik: Registered source role.

Schema JSON

CLI w4

svc_call Display SetActiveSourceRole {"OutputName":null,"Role":null}

GetActiveRole

filiif  Get the active source role for one display output. Returns empty string when no source is active.

¢ OutputName
- M String
- AL A
_ %kuﬁ nn

- §iiik: Display output name, for example Output0. Empty string uses the first output.

R T

o JRM: String
o ##iik: Active source role, or an empty string when no source is active.

Schema JSON

CLI &4

svc_call Display GetActiveRole {"OutputName":null}

GetSourceRoles

il Get registered display source roles, de-duplicated in first-registration order.

ik
- BRI R
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BH
. 360

R B
o BRI Array
o f#iid: Example: ["gui”,”video”]

Schema JSON

CLI 74

svc_call Display GetSourceRoles

SetTouchGestureConfig

fii & Configure touch gesture detection for one output. Example config: {"en-
abled”:false,”detect_period_ms”:20, direction_lock_enabled”:true, release_debounce_ms”:40,”threshold”:{"direction_vertical”:0,”dire

1}}

WATER
- REGERES: FHE

BH

¢ OutputId
- R Number
- MBI W
— §¥%i&: Runtime Display output id from GetOutputs().
e Config
- RM: Object
- RARHE
- 2 N i {"enabled":false, "detect_period_ms":20,
"direction_lock_enabled":true, "release_debounce_ms":40,
"threshold":{"direction_vertical":0,"direction_horizon":0,
"direction_angle":45, "horizontal_edge":0, "vertical_edge":0,
"duration_short_ms":220, "speed_slow_px_per_ms":6.
000000238418579E-1}1}
— #¥iik: Gesture configuration object. Zero threshold fields use output defaults.

Schema JSON

CLI w4

svc_call Display SetTouchGestureConfig {"OutputId":null,"Config":null}

GetTouchGestureConfig

filiif  Get touch gesture config for one output.
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WATER
C REHEMLR: R

BH
e OutputId
— R Number
- RARHE
— ##%iid: Runtime Display output id from GetOutputs().
BRI

o« RM: Object
o fffiih: Example: {"enabled”:false,”detect_period_ms”:20,”direction_lock_enabled”:true, release_debounce_ms”:40,”threshold”:

11}
Schema JSON

CLI W%

svc_call Display GetTouchGestureConfig {"OutputId":null}

SetBacklightBrightness

il Set backlight brightness percentage for one display output.

PR

- RETRYEMER: HE

=

S8

¢ OutputId
— R Number
C RARHG A
- §iik: Runtime Display output id from GetOutputs().

e Brightness
- R Number
- RERBEL DI
- #¥ik: Backlight brightness percentage in range [0, 100].

Schema JSON

CLI W%

svc_call Display SetBacklightBrightness {"OutputId":null, "Brightness":null}

GetBacklightBrightness

il Get backlight brightness percentage for one display output.
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PATZOR

C REHEMLR: W

BH
e OutputId
— R Number
- RARHE
— ##%iid: Runtime Display output id from GetOutputs().
BRI

o AL Number
« fifizh: Backlight brightness percentage in range [0, 100].

Schema JSON

CLI W%

svc_call Display GetBacklightBrightness {"OutputId":null}

SetBacklightOnOff

fiii  Turn the backlight on or off for one display output.

S
¢ OutputId
- R Number
- RSB L
- #¥i&: Runtime Display output id from GetOutputs().
e On
- RM: Boolean
- BB
— §#iih: True to turn on the backlight, false to turn it off.
Schema JSON
CLI &5 2

svc_call Display SetBacklightOnOff {"OutputId":null,"On":null}

GetBacklightOnOff

fiiif  Get whether the backlight is enabled for one display output.
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PATZOR

C REHEMLR: W

BH
e OutputId
— R Number
- RARHE
— ##%iid: Runtime Display output id from GetOutputs().
BRI

o JMI: Boolean
o fifizh: True when backlight is enabled, false otherwise.

Schema JSON

CLI W%

svc_call Display GetBacklightOnOff {"OutputId":null}

LoadData

fiiif  Load persisted Display state. Outputld 0 loads all backlight-bound outputs.

¢ OutputId
- R Number
AL T
- BRiME: OEO

— §ii&: Runtime Display output id from GetOutputs(), or O for all outputs.

Schema JSON

CLI # 4

svc_call Display LoadData {"OutputId":null}

ResetData

filiif  Reset persisted Display state. Outputld O resets all backlight-bound outputs.

PATEER
o RS T
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S8
e OutputId
- R Number
- AL T
- BRiMA: OEO
- §%i&: Runtime Display output id from GetOutputs(), or O for all outputs.

Schema JSON

CLI W%

svc_call Display ResetData {"OutputId":null}

Eis

SourceStateChanged

fiiif A display source state changed relative to an output.

Wi %R
C RN R

BH

e SourceName

- M String

- §iliik: Source name.
¢ OutputName

- RM: String

— $iik: Output name, or empty string for source-global changes.
e State

- M String

- fifiih: New source state.

Schema JSON

CLI W%

svc_subscribe Display SourceStateChanged

ActiveSourceChanged

fiif  The active source for an output changed.
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BH

e OutputName

- M String

— #iik: Output name.
e SourceName

- RM: String

— Hliik: Active source name, or empty string when cleared.

Schema JSON

CLI 74

svc_subscribe Display ActiveSourceChanged

OutputRegistered

fiiik A dynamic display output was registered.

PATEER

o RAHEILR: R
ZH

e Info

- KM Object
— Hiiik: Registered output info.

Schema JSON

CLI 74

svc_subscribe Display OutputRegistered

OutputUnregistered

fiiif A dynamic display output was unregistered.

R
. RERENLL: R

ZH

¢ OutputName
- KM String
- #iiik: Display output name.

Schema JSON
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CLI [ll‘l ?

svc_subscribe Display OutputUnregistered

TouchGesture

fiiif A display output touch gesture changed state.

AT

- R R T
S

e Info

- 2RI Object
— Hiik: Gesture event payload.

Schema JSON

CLI [ll‘l ?

svc_subscribe Display TouchGesture

BacklightBrightnessChanged

fifiif  The backlight brightness for an output changed.

PATEOR
o R BRI R: T

BH

e OutputId
- R Number
- #ii&: Runtime Display output id.
e OutputName
- KM String
- §¥i&: Output name.
e Brightness
- Y3 Number
- fii&: Current target backlight brightness percentage [0, 100].

Schema JSON

CLI [11] ?

svc_subscribe Display BacklightBrightnessChanged

BacklightOnOffChanged
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filiif  The backlight on/off state for an output changed.

WATER
- REGERES: BE

e OutputId
— R Number
- Hii&: Runtime Display output id.
¢ OutputName
- M String
- #¥ik: Output name.
e IsOn
- RM: Boolean
- $iik: Whether display backlight is currently on. True if on, false if off.

Schema JSON

CLI 74

svc_subscribe Display BacklightOnOffChanged

LIPS BT

ZEMIA . MeEé. helper 77 DA M 523 Doxygen AP 35%:% helper J5.44 API %7,

4.3.3 P

o HAHEMFE: espressif/brookesia_service_video
o HiBhk M4 #include "brookesia/service_helper/media/video.hpp"
o HPhZS: esp_brookesia::service::helper::Video

kit
brookesia_service_video J& >k ESP-Brookesia 4= 75 2 G HE LR 55, T2
o PUBIGREY : CRHR S S R TRIMID N Z A B SR A0 (O FR . iR %] I ECE )

o BLBURRY: fF H.264, MIPEG 25 E40 M0G0 H 1 RGB. YUV 48 /R ol q Ab BEA% 3.
herst:

Gl DU D AR 55 B AR B AR MBI B R, BUA &40 /dev/videoO, WIAE Keonfig L
BEROAB A IS SRR .

WUAT G T AR 55 T — Bt R OB R AR AL — (vl RO G 7 MR S i) -

B3] 15t A

H.264 2 5 7 R A =X
MJPEG 12 JPEG 2 &4
RGB565 / RGB888 / BGRSSS RGB &
YUV420/YUV422/0 UYY_E VYY | YUV E#L
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il HATEA SR Z R .

firihas ARSI ST R A RIS RAR X, S R E A, TR I R RN

A (ORgiksX)

(5N iR
H.264 i F 28 S AR R i A X
MJPEG 2t JPEG 28 H: 4 hth i
Wil (B FEHBR)
&=k Az
RGB565 (ki / /1) 16 {i RGB, & & #l5r bk 5 S A7 AT 5
RGB888 / BGRSSS 24 {i, RGB/BGR, # HT wn-5E G AR
YUV420P / YUV422P P YUV, (E R AL FAS 2k
YUV422/UYVY422 TR YUV, W TRES Bk
O_UYY_E_VYY FrEFT W YUV fijmy (R (-5 526 0mE )
5540
FIEL
Y g
Open

fiiif  Open the encoder with config. If display is set, sink format is derived from the selected Display output when
Max; width/height are filled from the output area when zero. When stream mode is enabled, frames are emitted
automatically through StreamSinkFrameReady; FetchFrame is only for non-stream mode.

e Config
- A Object
- RASRBHE
— §iik: Encoder config. Example: {"sinks”:[{"format”:"H264”,”width”:320, height”:240, fps”:30},{ "format”:"MJPEG”, wid

Schema JSON

CLI # 4

svc_call VideoEncoder0 Open {"Config":null}

Close
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& Close encoder.

PSR
- RETERLR: FHE

Schema JSON

CLI w4

svc_call VideoEncoder0O Close

Start

fifii&  Start encoder.

Schema JSON

CLI f %

svc_call VideoEncoder(O Start

Stop

fiiil  Stop encoder.

WATER
- RETEMIER: FRY

S
L] 360

Schema JSON

CLI %
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svc_call VideoEncoder(O Stop

FetchFrame

fifiih  Fetch an encoder output frame and emit FetchSinkFrameReady. Only available in non-stream mode; stream
mode emits StreamSinkFrameReady automatically.

PATZER

- RETREALR: FE

S
e SinkIndex
- R Number
- R ABHL T
- BRIMA: OEO
- fffizh: Sink index.

Schema JSON

CLI W%

svc_call VideoEncoder(O FetchFrame {"SinkIndex":null}

iR iy 2%

Open

fiiik  Open the decoder with config. If display is set, sink format is derived from the selected Display output;
width/height are used when non-zero, otherwise filled from the output area.

PATZOR

C REHEHLR: W

ZH

e Config
- &M Object
- R I
- #iik: Decoder config. Example: {"width”:0,”height”:0,”source_format”:"MJPEG”, sink_format”:"Max”, enable_stream_r

Schema JSON

CLI w4

svc_call VideoDecoder(0 Open {"Config":null}

Close
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& Close decoder.

HiTsk
« RETYEMER: Y

Schema JSON

CLI w4

svc_call VideoDecoder0O Close

Start

fii&  Start decoder.

Schema JSON

CLI f %

svc_call VideoDecoder(O Start

Stop

filiif  Stop decoder.

WiTER
« RHHEHER:

S
L] 360

Schema JSON

CLI %
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svc_call VideoDecoder(O Stop

FeedFrame

fiiiX Feed a decoder input frame.

WATHER
» RHHLMER: HE

e Frame
- R RawBuffer
- LB I
- fifiih: Frame data.

Schema JSON

CLI w5y %

svc_call VideoDecoder(0 FeedFrame {"Frame":null}

oA

A

StreamSinkFrameReady

fiiif  Emitted when an encoder stream frame is ready. Stream mode only.

Wi %R
C RN R

S

e SinkIndex

— R Number

— filiik: Sink index.
e SinkInfo

- KM Object

— §iik: Sink info. Example: {"format”:"H264”,”width”:320, height”:240,”fps”:30}
e Frame

- KM RawBuffer

- fffiih: Encoded frame data.

Schema JSON
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CLI %

svc_subscribe VideoEncoderO StreamSinkFrameReady

FetchSinkFrameReady

fiii  Emitted when an encoder fetched frame is ready. Non-stream mode only.

Wi %R
C LR R

SH

e SinkIndex

- R Number

- fifizd: Sink index.
e SinkInfo

- A Object

— §¥ik: Sink info. Example: {"format”:”"MJPEG”,”width”:320,”height”:240,”fps”:15}
e F'rame

- R RawBuffer

- fffii: Encoded frame data.

Schema JSON

CLI %

svc_subscribe VideoEncoder0 FetchSinkFrameReady

RS2

SinkFrameReady

fiiif  Emitted when a decoder output frame is ready.

Wi %R
C RERERER: AR

e Width

— R Number

- ##fiik: Decoded frame width.
e Height

- R Number

- #ik: Decoded frame height.
e Frame

- R RawBuffer

- #fil: Decoded frame data.
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Schema JSON

CLI %

svc_subscribe VideoDecoder0 SinkFrameReady

HIR I Ll v

ZEFUR. FZé. helper 155 DA K 523 Doxygen APl 5% helper 745 APl %% .

4.4 RGN I5

RYiMRss i BRIV ARG FNs TN B HE R R S A R RE T .

4.4.1 Storage

o AfFHEMIFE: espressif/brookesia_service_storage
o IS4 #include "brookesia/service_helper/system/storage.hpp"
o TN esp_brookesia::service::helper::Storage

kit

brookesia_service_storage 2} ESP-Brookesia 42 3% & St 21 fiv 44 25 |0 S E A8 IR S5, $Rfit:
o AR BT R EEX A, R DS A2 .
o BRI H SR AR RAE. B FAF P SRR EAREHERAL,
o FEAARLEGS: BRI E A R R AL, Wi EAR R

o LRREIRA: WYRIET TaskScheduler SEPLRAATSWE, RUIELAREL 4.
o RIGATHY: STRRYH Ay 44 A5 1) i BT B, Bl TR RIS e s A

Iyherett

fir A Ml Al
o BRNa A WURATEE Ay A, KEETERIA A4, 25]0] "storage ™.
« AR ATLABIE A i s AR AL GUA [R] 22 P Kl
o AR ANIE] A AL S A B AR ST, HARE

SRR Bt ey
o fi/Rl (Bool): true B false,
o« B8 (Int): 32 (AR5 EAL
« FHFH (String): UTE-8 4740

Ak BT ko = M OB A % 4 K A b, Storage  Helper {2 it
Mjesp_brookesia::service::helper: :Storage::save_key_value()
Hlesp_brookesia::service::helper::Storage::get_key value () B Bl T R F X
FEAEAR AR U B R B 5l -
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Bl i

o SIINEEAEEL: S A S A R AR S (i 4 . IR,

o BCEHEDN: SRR SR Z AR (ERT

o BRIUREADN : SCRPPIRUE E SEAOMEL,  BRBRE A 4% 25 6] HH i) BT A BRAELX -
o MHBRBEGDR: SCRFMERIEE S, B2 Ao 250

5540
FRE

KVList

filiih  List key-value entries in a Storage namespace.

WATER
- REGERES: BE

S8
e Nspace
- M String
- M EL Ak
- BRI "storage"
— Hliik: Namespace to list (optional). Uses the default namespace when omitted.
BRI

o RM: Array
o f#iik: Example: [{"nspace”:"storage”,’key”:"key1”, type”:"String”},{"nspace”:”

Storage”7”key”:”keyz”’”type”:”Int”}]
Schema JSON

CLI 74

svc_call Storage KVList {"Nspace":null}

KVSet

fiiik  Set key-value pairs in a Storage namespace.

WATHR
- REHEMER: 2
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BH

e Nspace
- M String
— AL T
- BA: "storage™"
- H¥ik: Namespace to write (optional). Uses the default namespace when omitted or empty.
e KeyValuePairs
- R Object
- R RHL I
- #iiB: Key-value pairs as a JSON object. Allowed value types: ["Bool”,”Int”,”String”]. Example:
{"keyl”:"valuel”,’key2”:2, ’key3”:true}

Schema JSON

CLI W%

svc_call Storage KVSet {"Nspace":null, "KeyValuePairs":null}

KVGet

filiif  Get key-value pairs by keys from a Storage namespace.

e Nspace

- M String

- B Ak

- BIN: "storage"

— Hliik: Namespace to read (optional). Uses the default namespace when omitted.
e Keys

- M Array

- EMEL Ak

- BRIME: ()

- Hliik: Keys to read as JSON array<string> (optional). Returns all pairs when omitted. Example:

["key1”,’key2”,”’key3”]

B
o« RM: Object
o fifiih: Example: {"keyl”:"valuel”,’key2”:2, key3 " :true}

Schema JSON

CLI w54

svc_call Storage KVGet {"Nspace":null, "Keys":null}

KVErase
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filiif  Erase key-value pairs from a Storage namespace.

PR
. REHEIER: HE

- #liik: Namespace to erase (optional). Uses the default namespace when omitted.

— Hliik: Keys to erase as JISON array<string> (optional). Erases all pairs when omitted or empty. Example:

ZH
e Nspace
- RM: String
CREBHE Tk
- BRIMI: "storage"
e Keys
- KM Array
- R Ak
- BRIME: [
[”keyl97’97key2””’key377]
Schema JSON
CLI i %

svc_call Storage KVErase {"Nspace":null,"Keys":null}

GetFileSystems

fiiif  Get mounted storage file systems.

PATZOR

- RERELR: F

S
.%o

RN
o« JRMW: Array

o f#iik: Example: [{"fs_type”:"LittleFS”,”medium_type”:"Flash”,”mount_point”:”/littlefs

Schema JSON

CLI 74

95 9,
k)

supports_directories’:true},{"fs_type”

svc_call Storage GetFileSystems

GetFileSystemCapacity

fiii  Get one mounted storage file system capacity.
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PATZOR

C REHEMLR: W

S

e MountPoint
- M String
- R BH I
— ##iid: Mount point returned by GetFileSystems.

B

o« RM: Object
o fifidh: Example: {"total_bytes”:1048576, used_bytes”:262144, free_bytes”: 786432}

Schema JSON

CLI W%

svc_call Storage GetFileSystemCapacity {"MountPoint":null}

MakeKVKey

fiif  Generate a key that satisfies the active Storage KV backend limits.

e Parts

- M Array

- EARBHG IE

— §¥ik: Name parts as JSON array<string>. Empty parts are rejected.
e Separator

- RM: String

- R T

- BRI .

— Rk Separator inserted between name parts.

BRI

o« RM: Object
o fifiif: Example: {"name”:’hlabc”,”original_name”:”bkl.display_lcd.On”,”hashed”:true,”warning”:"KV key
exceeded backend limit and was replaced by a stable hash”}

Schema JSON

CLI &4

svc_call Storage MakeKVKey {"Parts":null,"Separator":null}
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MakeKVNamespace

fiiif  Generate a namespace that satisfies the active Storage KV backend limits.

Wi %R
C RN R

BH

e Parts

- KM Array

- R BHG PIH

- #¥ik: Namespace parts as JSON array<string>. Empty parts are rejected.
e Separator

- RM: String

- R T

- BRIME: .

— #¥iik: Separator inserted between namespace parts.

BRI

o« RM: Object
o fifish: Example: {"name”:”Display”, original_name”:”Display”,”hashed”:false,”warning”:””}

Schema JSON

CLI W%

svc_call Storage MakeKVNamespace {"Parts":null, "Separator":null}

FE X

FHOR I L v

ZEFUR . FZé. helper 15 DA K 523 Doxygen APl 5% helper J7 45 APl %% .

4.4.2 Vel

o MR espressif/brookesia_service_device
o HiBhk M4 #include "brookesia/service_helper/system/device.hpp"
o HIhZS: esp_brookesia::service::helper::Device

brookesia_service_device I[N HZHE&EERIIRS . EASHWEIRS, 112N HIZE T
] HAL %t — R &5 10 RS a2 A& B4 mi W10 HAL 210, FE40 8 H A3 i ZRALIR S FREL
HBE S BB Service PRES FF

SR Ty 2
o WHZEH#IT service: :helper: :Device P REEIT FIZFE:

Espressif Systems 223 Release master
Submit Document Feedback


https://components.espressif.com/components/espressif/brookesia_service_device
https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=&sections=&version=Release master%20for 

Chapter 4. k45414

« HAL adaptor/board 171 35 #2 fit JiE 2 AudioCodecPlayerIface. DisplayBacklightIface,
StorageFsIface, PowerBatteryIface, ProtocolSntpIface &1,

» brookesia_service_device FEHRIFEMSERL . REEA . PO, PAFRRERA
.

PRI, ARSI H N 75 2 LR HAL interface $84F, BRARTEEU7 M AEH 02 SR FLA e
Lhers L

e A MRS Getcapabilities AL, HTRIIYEIRGEC LM HAL #0688 71, WA
SEATEE T, TR R R R Y, UT al i FH AR ¢ 445 il B8 5%

T ILRE G
HAL 0 LRI iR
BoardInfoIface HHAR R . AR, | RERSER

DisplayBacklightIface | W E/EMTICE AT MRS

AudioCodecPlayerIface | B/ HIEN S BT TR

StorageFsIface R HEEOU T R G051)3R

PowerBatteryIface IRECE G B RASHIFERACE, SCRem a5 6 e
ProtocolSntpIface Bl NTP k55 Fmt X, J58hsfst 1k SNTP, FEAr i [a] [a] RS

PElldeRZ T 2 O TN A IR, B ] UL Agent TR ] e 2 3 5t -

o WA WETDOURE A, REUTORE.
o BRI WERRGERE R T, WERRERE IR
o HLJREEI: 7E HAL SCRPIN SR M e e C E,, s /2T SE .
« SNTP $iifl: BLE NTP [led5 S X, JEshslifst Ik IR] )25, TF A i) A 2R
o BRSO RO E R . SN SNTP O RESHRI BRI -

SEREANE AL AMEMA A ZTT 23 10, 1001, RSF2ARYE Keonfig g B A RE (/| B K AR S 3]
Ji&)Z HAL,

AREIBIEEL T ARSHRBESGE O T f RS B S5 5

e St RS AL RGBT HAL BEJ BRI, RO RiESHE R
R BEPCY AT T A LT SRS
ﬁiﬁﬂt OO ETH AR A ORISR
AR B E HEBOU R G SO
HLIRARES: BRI E . . %Eﬁ%tt FEHUIRAS R R/ AR RS A
SNTP AR SECE R NTP 55 as. X, ARRGENEZECLFL .

G 5 D S { S /N> S SR A < NS (T S G D AR 1 =t B VN R U

service: :helper::Device: :subscribe_event J][{:

DisplayBacklightBrightnessChanged
DisplayBacklightOnOffChanged
AudioPlayerVolumeChanged
AudioPlayerMuteChanged
PowerBatteryStateChanged
PowerBatteryChargeConfigChanged

Ho RS SR RCE A 51 HAL, R 2 P B AR (R s A A ik«

FAALIRE MRS B3 brookesia_service_storage B}, Device JR4F & 2R AE AR E DA
T HERAS:

o WS E
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o BRI

. TR

« SNTP Hif[X

« SNTP NTP JR 5548513

2R Storage iz 55 AR, Device f 575 n] T A, @K EARER KBS H B IRAT -

R

o YEN F Esh B eI R rss HAL ik, FHE3l Serv1ceManager F1 Device IR % .

o MR OB ET GetCapabilities FIWfE SAFAE

o FEmE A A S ] HAL General SNTP SZ3

o LT E SRS BACPE startsntp; Device 45 24 SNTP, (HARS [ 3T M1 2

o X UL #1 Agent THHH], LJefliH] Device ik 55154151 HAL B A, k6l 55 2 B3R (K
a2l HAL 528

o XFSEETEARA . S ki P S A A, AT B TR SS B HAL 0, ANESGHEST Device Ik
G5 AR BB -

Mk 55 4% 11
IR

GetCapabilities

ffiiA  Get available HAL devices and interfaces.

PR
o R SG: R
e Jto

B i

o M Array
o fifiih: Example: [{"name”:”General”,”interfaces”:[{"type_name”:”SystemBoardInfo”,

95 99

instance_name”:”System:BoardInfo”}]},{1

Schema JSON

CLI g ?

svc_call Device GetCapabilities

GetBoardInfo

i Get static board information.

PATZOR
o REHREREER: FE

2
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S8
e TGo
BRI
o PRI Object
o 1 ik Example: {"name”:"esp32_s3_touch_amoled_1_8”,”chip”’:”"ESP32-

99,9 9,99 95 9 9,99

S3”,”version”:”v1.0”,”description”:”Example board information”,”’manufacturer”:”Espressif”}

Schema JSON

CLI w4

svc_call Device GetBoardInfo

GetCameraDeviceInfos

iR Get available camera devices.

PATZOR

- RERENEL: HY

S
L] %D

R Al

o« JRMW: Array
o {3k Example: [{"id”:0,”name”:”camera”,”device_path”:”/dev/video0”, ’supported_formats™:["YUV422”]}]

Schema JSON

CLI &4

svc_call Device GetCameraDeviceInfos

GetNetworkConnectivityInfo

fiiik  Get current network connectivity status.

WATER
- RETEES: FE
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R
o BRI Array

o f#ik: Example: [{"instance_name”:”Network:Connectivity:0”, status”:{"interface_type”:”WifiStation”,”link_state”:”Up”, ip_sta

Schema JSON

CLI 74

svc_call Device GetNetworkConnectivityInfo

GetPowerBatteryInfo
fiiif  Get static power battery information.

WATHR
- RETEHLR: TE

SH
e TCo
B
o« RM: Object

o fifizh: Example: {"name”:"MainBattery”,”chemistry”:”Li-ion”, "abilities”:["Voltage”, "Percentage”,”ChargeState™]}

Schema JSON

CLI W%

svc_call Device GetPowerBatteryInfo

GetPowerBatteryState

filiif  Get current power battery state.

PATZOR

. ORI B

o PRI Object
o fifiih: Example: {"is_present”:true,”power_source”:”Battery”, charge_state”:”NotCharging”,”level_source”:”VoltageCurvi

29 9.

,’vol

Schema JSON
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CLI %

svc_call Device GetPowerBatteryState

GetPowerBatteryChargeConfig

fiiif  Get current power battery charge configuration.

PATER
» REHLILR: HE

S
L] %D

BRI

o« RM: Object
o fffiih: Example: {"enabled”:true, target_voltage_mv”:4200,”charge_current_ma”:500,”precharge_current_ma”:100,”terminatior

Schema JSON

CLI 5%

svc_call Device GetPowerBatteryChargeConfig

SetPowerBatteryChargeConfig
fiiif  Set power battery charge configuration.
PATER
o BMTEPE S FHE
S8
e Config
- M Object

AN D
- #¥ik: Battery charge configuration object.

Schema JSON

CLI w4

svc_call Device SetPowerBatteryChargeConfig {"Config":null}

SetPowerBatteryChargingEnabled

fiiif  Enable or disable battery charging.

Espressif Systems 228 Release master
Submit Document Feedback


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=&sections=&version=Release master%20for 

Chapter 4. R 541k

PATZOR

C REHEMLR: W

BY

e Enabled
- RMI: Boolean
— JETRHL DI
- H¥ik: True to enable charging, false to disable charging.

Schema JSON

CLI W%

svc_call Device SetPowerBatteryChargingEnabled {"Enabled":null}

Pif

PowerBatteryStateChanged

filiif  Emitted when the power battery state snapshot changes.

PATER
e State

- KM Object
— H¥ik: Current power battery state snapshot.

Schema JSON

CLI w4

svc_subscribe Device PowerBatteryStateChanged

PowerBatteryChargeConfigChanged

fiiif  Emitted when the power battery charge configuration changes.

TR
- BRI #

e Config
- Y3 Object
— #iik: Current power battery charge configuration.
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Schema JSON

CLI %

svc_subscribe Device PowerBatteryChargeConfigChanged

HIR I Ll v

ZEFUR. FZé. helper 155 DA K 523 Doxygen APl 5% helper 745 APl %% .

4.5 Al Bigidirk

A543 K475 ESP-Brookesia F fERHESL AL F R TR N 7. ESP-Brookesia & fEAHESE i & REAHEZLZFI A
REREMHZ U, KAMFRERKERIT
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N/ BR% 1

|

brookesia_service helper

EEE(E helper &£

|

brookesia_agent_manager

e 1 RS

3

HERS
== Audio / Device BY&|[E4 /
Storage
““-‘_‘\\
Coze OpenAl INE

« brookesia_agent_manager: FREARHEGAZ.L, TR RRARIECEM . RSV Gy R BTl
B -5 st ] ) 2 IR 55

e brookesia_service_helper: Z—RSSHIBIAMA, MuTtARIR A GER helper &%

o HARREeM: BT agent_manager SCIMFRE ALFHHEA, WEMEIEL )5 T4 25— M
TH

4.5.1 PFHEMHER

BREAA PSS

o MR espressif/brookesia_agent_manager
o HEILICH: #include "brookesia/service_helper/agent/manager.hpp"
o HHih2: esp_brookesia::service::helper::Manager

Wtk brookesia_agent_manager ‘& ESP-Brookesia 7 R HHMEZ2AZ O 20, $4:
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o GBI AY RV AL GEAECELE], U B RE IR RI G . BaE . Bah. Bk, R
MRAIMEE, BB Z R Sh S e .

o AREDUEIE: TR A S PR BB IR RPIRS L e, B BRR SEE B 1IE A AT — 2.

-%%Wﬁﬁﬁﬂii%%%%%%@ﬁﬁ‘*%ﬁﬁ\%ﬁﬁﬁ%ﬁﬁ7%ﬁ%%%%%W§%
ﬁb

-ﬂﬁ%ﬁiﬁ YRFSEAHTXTIE (RealTime) AIF-ah%iE (Manual) PR, Fahl R XR:F3h

LA |

o OISR SCRRE I EERA . RSB BUEEVPIRESFE . O B H A MEE S
1, SEEBRER S B 22 8] A R 38 A5

o UJfeY R TERRBOAM . SORAEL. IS . FRIESY RIS, W R E L E RN
JEH

o AFE SifR-4b00: w3 H AFE (54inig) SHCRA0BE, A S BT b/ a5 =k
o MRSSHE: HTIRSHELL, Mg —nuRSTBE 10, SERCE AR 55 A1 Device B [a] [H] 2568 77
o FEAALAEGE: vl BERE T brookesia _service_storage AR5 5 A RAE R REAR B IR SRR E(E E

IREHAN  brookesia_agent_manager i FARZSHUE B BECR AL i JR1 0, B PRODRAS B8 i) TE A AL — 2K
P

Espressif Systems 232 Release master
Submit Document Feedback


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=&sections=&version=Release master%20for 

Chapter 4. R 541k

TimeSyncing
Hﬂ‘ia—lalﬁlliﬁ Bh
I S
Ready
_Ii
Acﬁrale
‘ Activating ‘
:‘%iﬁfﬂﬁﬁ
Activated
Stilrt
Starting
Eiﬂ‘%ﬁﬂ
Started
Sliep EIEFERE
Sleeping
PREESERY f?kﬂﬁ'f%ﬁi Stop
Slept
Wake Stop
(/ \)
WakingUp Stopping

AL
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AV
R ESid) ;]
TimeSyncing 7S IEAE[FZE ], SRR ] [R) 20 50 i
Ready e RS, wHEE RS (8idkd), SFRgEme
Activating SERS ARG R e, SRS e
Activated FoE ek CHes, Sfiashmd
Starting B IEE R AR ek, SR E e i
Started FoE BREARE jZal, n] DA i AR
Sleeping (733 IETERIRE AR, S RpIRIRSE g
Slept FoE FRERC KA, wT DA Bk 45 1
WakingUp B IEAEMRERT e A, SR RpMa i e L
Stopping [ IETEAE IR Re A, S Ik 5E
Mk 55 4% 11
Fa%L
SetAgentInfo

il Set agent info.

PATEER
o R AT

¢ Name
- RM: String
- R RHL I
- Hhiik: Agent name.
e Info
- KM Object
- LB I

99 9

- Hhiik: Agent info as a JSON object. Example: {“api_key”:"api_key_value”,”model”:”model_name”}

Schema JSON

CLI &4

svc_call AgentManager SetAgentInfo {"Name":null,"Info":null}

SetChatMode

ffiA  Set chat mode.

PATEER
o RS T
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BH

e Mode
- M String
C RABHL
— {#iiR: Chat mode. Allowed values: [Manual, RealTime]

Schema JSON

CLI W%

svc_call AgentManager SetChatMode {"Mode":null}

SetTargetAgent

il Set target agent. The agent will be activated by triggering Activate action.

TGS

- RETEMER: HE

BH

e Name
- M String
- R BHE WIE
- H¥ik: Agent name to set as target.

Schema JSON

CLI %

svc_call AgentManager SetTargetAgent {"Name":null}

GetTargetAgent

filiif  Get target agent name.

PATEER

« REHLIMER: HE

B

o JRHAL: String
o fffish: Example: "Coze”

Schema JSON
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CLI %

svc_call AgentManager GetTargetAgent

GetAgentNames

il Get agent names.

PATZER

- RETREALR: FE

RIPHE
o« BRI Array
o filih: Example: ["Agentl”, "Agent2”]

Schema JSON

CLI &4

svc_call AgentManager GetAgentNames

GetAgentAttributes

filiiA  Get agent attributes.

WATHR
S R

¢ Name
- RM: String
- R L T
_ %kmﬁ nn
- Hliik: Agent name (optional). Returns all agents when omitted.
BRI
o RM: Array

o filiif: Example: [{"name”:"Agent”, operation_timeout”:{ activate”:1000, start”:1000, sleep”:1000, wake_up”:1000,”stop”:1000

Schema JSON
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CLI %

svc_call AgentManager GetAgentAttributes {"Name":null}

GetChatMode

i Get chat mode.

PATZER

- RETREALR: FE

BT

o JRM: String
o #fiik: Allowed values: [Manual, RealTime]. Example: "Manual”

Schema JSON

CLI &4

svc_call AgentManager GetChatMode

GetActiveAgent

fiiif  Get active agent name.

WATHR
« RETERLS: T

B

o« RM: String
o fifiih: Example: "Coze”

Schema JSON

CLI w4

svc_call AgentManager GetActiveAgent

TriggerGeneralAction
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fililh  Trigger a general action.

PATEER

» REHLMER: HE

B8

e Action
- RM: String
- TR E
— Hiik: General action. Allowed values: [TimeSync, Activate, Start, Stop, Sleep, WakeUp]

Schema JSON

CLI 74

svc_call AgentManager TriggerGeneralAction {"Action":null}

Suspend

flliif  Suspend the agent.

WATHER
« RHHLER: H 8

Schema JSON

CLI W%

svc_call AgentManager Suspend

Resume

filiif  Resume the agent.

Schema JSON
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CLI %

svc_call AgentManager Resume

InterruptSpeaking

fiiif  Interrupt speaking; the agent stops and keeps listening.

Schema JSON

CLI 74

svc_call AgentManager InterruptSpeaking

ManualStartListening

filiif  Manually start listening. Only in Manual mode.

PATZOR

- REREEL: HY

Schema JSON

CLI W%

svc_call AgentManager ManualStartListening

ManualStopListening

filiif  Manually stop listening. Only in Manual mode.

WATHR
« REHEMER: 2
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Schema JSON

CLI %

svc_call AgentManager ManualStopListening

GetGeneralState

filiA  Get general state.

PATEOR

. REFEHER: W

B L

o« JM: String
o filiik: Allowed values: [TimeSyncing, Ready, Activating, Activated, Starting, Stopping, Started, Sleeping,
WakingUp, Slept]. Example: "Started”

Schema JSON

CLI 74

svc_call AgentManager GetGeneralState

GetSuspendStatus

fiiiA  Get suspend status.

WATHR
- REHEMER: 2

BT

o RM: Boolean
« filiik: Example: false

Schema JSON

CLI W%
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svc_call AgentManager GetSuspendStatus

GetSpeakingStatus

fiiif  Get speaking status.

PATEER
o RS T

BRI
o« R Boolean
o fifiih: Example: true

Schema JSON

CLI W%

svc_call AgentManager GetSpeakingStatus

GetListeningStatus

filiif  Get listening status.

B

o JM: Boolean
o fifiih: Example: true

Schema JSON

CLI w4

svc_call AgentManager GetListeningStatus

LoadData
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fiiif  Load persisted manager data.

PATEER

. REHEIER: HE

Schema JSON

CLI W%

svc_call AgentManager LoadData

ResetData

fiiif  Reset manager and agent data.

Schema JSON

CLI #7 4

svc_call AgentManager ResetData

it

GeneralActionTriggered

filiif  Emitted when a general action is triggered.

e Action
- M String
- §ik: General action. Allowed values: [TimeSync, Activate, Start, Stop, Sleep, WakeUp]
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Schema JSON

CLI %

svc_subscribe AgentManager GeneralActionTriggered

GeneralEventHappened

fiiif  Emitted when a general event occurs.

PATEOR

- RETREALR: HE

S8

e Event

- KM String

- $iik: General event. Allowed values: [TimeSynced, Activated, Started, Stopped, Slept, Awake]
¢ IsUnexpected

- RMI: Boolean

— §¥i&: Whether the event was unexpected.

Schema JSON

CLI W%

svc_subscribe AgentManager GeneralEventHappened

SuspendStatusChanged

fiiif  Emitted when suspend status changes.

BY

¢ IsSuspended
- RMI: Boolean
- §¥i&: Whether the agent is suspended.

Schema JSON

CLI W%

svc_subscribe AgentManager SuspendStatusChanged

SpeakingStatusChanged
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filiif  Emitted when speaking status changes.

PATER

- REHTIE R F
B8

e IsSpeaking

- RMI: Boolean
- fii&: Whether the agent is speaking.

Schema JSON

CLI &4

svc_subscribe AgentManager SpeakingStatusChanged

ListeningStatusChanged

fiiif  Emitted when listening status changes.

PATER
e IsListening

- RMI: Boolean
- fii&: Whether the agent is listening.

Schema JSON

CLI &4

svc_subscribe AgentManager ListeningStatusChanged

AgentSpeakingTextGot

fiiif  Emitted when the agent speaks text.

PR
« RETHEER: T

o Text
- KM String
— Hhik: Spoken text.
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Schema JSON

CLI %

svc_subscribe AgentManager AgentSpeakingTextGot

UserSpeakingTextGot

fiiif  Emitted when the user speaks text.

PATER

- T HE R B
2H

e Text

- KM String
- #ii&: User text.

Schema JSON

CLI iy %

svc_subscribe AgentManager UserSpeakingTextGot

EmoteGot

fiii  Emitted when the agent shows an emote.

PATER

- REHERER: FE
SHL

e Emote

- RM: String
- ##i: Emote name.

Schema JSON

CLI 5%

svc_subscribe AgentManager EmoteGot

FIDERMICE S5HR . A2 helper 777k DA 58 % Doxygen APLii§ 5% helper 4 API 7%

API %
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PReRILR Ad e #include "brookesia/agent_manager/base.hpp"

Header File

« service/agent/brookesia_agent_manager/include/brookesia/agent_manager/base.hpp

Classes

class Base : public esp_brookesia::service::ServiceBase

Common base class for all agent implementations.

The class extends service: : ServiceBase with agent lifecycle hooks, audio pipeline coordination, and
shared state tracked by Manager and StateMachine.

Subclassed by esp_brookesia::agent::Coze, esp_brookesia::agent::Openai, esp_brookesia::agent::XiaoZhi

Public Functions

inline const AgentAttributes &get_attributes () const

Get immutable metadata describing the agent.
R const AgentAttributes& Agent attributes passed at construction time.

inline const AudioConfig &get_audio_config () const

Get the audio configuration used by the agent.

& const AudioConfig& Current encoder and decoder configuration.

ey A4l w4 #include "brookesia/agent_manager/manager.hpp"

Header File

« service/agent/brookesia_agent_manager/include/brookesia/agent_manager/manager.hpp

Classes

class Manager : public esp_brookesia::service::ServiceBase

Service responsible for managing agent selection and shared agent state.

Public Types

enum class DataType

Persistent keys managed by the agent manager.

Values:

enumerator TargetAgent

enumerator ChatMode

enumerator Max
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Public Static Functions

static inline Manager &get_instance ()

Get the global agent-manager singleton.

R\l Manager& Singleton instance.

4.5.2 gk

Coze

o A{FHEMIFE: espressif/brookesia_agent_coze
o HHISL S #include "brookesia/service_helper/agent/coze.hpp"
o HiiBh2s: esp_brookesia::service::helper::Coze

kA brookesia_agent_coze 52T ESP-Brookesia Agent Manager HE 22 5] Coze & HEIA .

Jyiedtk

o Coze API fEp%: it WebSocket 5 Coze “V-H A TSLH MG, SCRpEEXHGAISCAS H.,

o OAuth2 iNUE: 235 Coze 511 OAuth2 AGIENLE,  E SR B i) & B,

o ZHUEIACHE: ST EZAIER N, AT ABHAS Y 2 BT LR .

o TGRS NE SR IRD SRR, BRABEA GT11A #8350, CFF 16kHz SRR,

o Tl HE: SR EIR Coze FE R G

o PR SEFF Coze FEFMF (WNMARFIALE) MIEUT AR,

o FEAALLED: TTIESETD brookesia_service_storage [R5 F AR EEAUF B AHLER N EFE.

k55420
SetActiveRobotIndex

fifii&  Set active robot index.

PATZOR

o REHERES: A

BH

e Index
- R Number
- RERBEL I
- fifiih: Robot index to activate.

Schema JSON

CLI W%
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svc_call Coze SetActiveRobotIndex {"Index":null}

GetActiveRobotIndex

& Get active robot index.

PSR
- RETFEIHL: FHE

BRI
o PRI Number
o fifish: Example: 0

Schema JSON

CLI W%

svc_call Coze GetActiveRobotIndex

GetRobotInfos

& Get robot info list.

BRI
o RM: Array

o fffiih: Example: [{"name”:"robot1”,”bot_id”:”bot_id1”,”voice_id”:"voice_id1”,”description”:"description1”},{"name”:"robot2”,”

Schema JSON

CLI w4

svc_call Coze GetRobotInfos

LoadData
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filiif  Load persisted Coze agent data.

PATEER

. REHEIER: HE

Schema JSON

CLI W%

svc_call Coze LoadData

EIL

CozeEventHappened

fiiiA  Emitted when a Coze event occurs.

PATER
- RETERE R
e CozeEvent

- KM String
- #fik: Coze event. Allowed values: [InsufficientCreditsBalance]

Schema JSON

CLI 74

svc_subscribe Coze CozeEventHappened

MGG ICE. 4R, K2, helper J57ADA K58 % Doxygen APLii§ 2% helper J74s API 5% .

OpenAl

o MR espressif/brookesia_agent_openai
o HiBhk M4 #include "brookesia/service_helper/agent/openai.hpp"
o HighZ&: esp_brookesia::service::helper::0Openai

HWE&  brookesia_agent_openai 25T ESP-Brookesia Agent Manager HEZESZFILfK) OpenAl £ G4
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Itk

« OpenAl Realtime API 43k : i1t WebRTC (#5155 OpenAl V-5 4 T5LHEEAE, SCRFE S XS
AR H,

o XM XL HT esp_peer SHSXS A (P2P) MMF, RS EEFIEWREE.
o TAMIRND : PNE SRR SRR, BRIAMEA OPUS 483K, SZHF 16kHz SREEZFN 24kbps HLRF% .
o BB AT AL SR R 2R AR . SO . RO . SR RS
o SEWFAZ B SERRFSCHE A A FRAMIGEE IR R S AR
o FEAARLEN: TIESETLD brookesia_service_storage 355 F AR EIL EAR B -

Hit 554 11

LoadData

fiif  Load persisted OpenAl agent data.

Schema JSON

CLI 5%

svc_call OpenAI LoadData

Pk T

MGG ICE 5k, He2E . helper J5{A DA B 58 % Doxygen AP ii§ 2% helper Ji4s APl 5% .

IV

o AfFHEMIEE: espressif/brookesia_agent_xiaozhi
o HBhk 3 #include "brookesia/service_helper/agent/xiaozhi.hpp"
o WiHhJSE: esp_brookesia::service::helper::Xiaozhi

k& brookesia_agent xiaozhi &} ESP-Brookesia A& 75 R G2 HLH /N AL B ReR 23 .
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ettt

o IMEPEGHIK: HT esp_xiaozhi SDK S 5/NE ALF-5 103815

o SEWFIETFAS B SCFF OPUS 054 fih 16kHZ KAEERE, 24kbps LRSS,

o PRSIk SRROEMRVPIRSAR L . B REMR/ I P CAR . R S .

o FEhWEwrdsbl: SRS LR MY, HiH: Manual Xf K

o TBETS : SCRFR TR BE IR ULIE DI BE .

iAW L BT brookesia_agent_manager HEZR[GE— REIARA: i Jl 1A 2L

Mt 55 #% 11

AddMCP_ToolsWithServiceFunction

i Add MCP tools from service functions.

e ServiceName
- RM: String
~ JETHT I
- fifiik: Service name.
e FunctionNames
- KM Array
- REAABEG Al
- BRIME: [
- R & Function names as JSON array<string>. Empty means all functions in the service. Example:
[’SetAudioPlayerVolume”,”GetAudioPlayer Volume”]

BT

o« B Array
o fifih: Added tool names. Example: [”Service.Device.SetAudioPlayerVolume”,”Service.Device.GetAudioPlayer Volume”]

Schema JSON

CLI g ?

svc_call XiaoZhi AddMCP_ToolsWithServiceFunction {"ServiceName":null, "FunctionNames
—":null}

AddMCP_ToolsWithCustomFunction

A Add custom MCP tools.

PATE K
o RS AT
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S8
e Tools
- M Array
- RERBEL DI
- # &: Tools to add as JSON array<object>. Example:  [{"description”:"custom tool
description 1”,”name”:”Display.GetBrightness”},{description”:”custom tool description
2”,’name”:”Display.SetBrightness”}]
B

o« JRMW: Array
o i Added tool names. Example: ["Custom.Display.GetBrightness”,”Custom.Display.SetBrightness”]

Schema JSON

CLI 74

svc_call XiaoZhi AddMCP_ToolsWithCustomFunction {"Tools":null}

RemoveMCP_Tools

%A Remove MCP tools.

PSR
. RETEIHL: FHE

SR

e Tools
- RM: Array
- REA AL 2

- fiii&: Tool names to remove. Example: [”Service.Device.SetAudioPlayer Volume”,”Custom.Display.GetBrightness”]

Schema JSON

CLI 5%

svc_call XiaoZhi RemoveMCP_Tools {"Tools":null}

ExplainImage

filiif  Explain an image.

PATEOR

- RETREALR: T
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ZH

e Image
- KM RawBuffer
- ERBEL I
- Rk Image data.

e Question
- RM: String
CRABEL T
- BRIME: "What is in the image?"
- fifiih: Question text.

BRI

o JRHAL: String
o fffish: Example: "This image contains a cup on a desk.”

Schema JSON

CLI %

svc_call XiaoZhi ExplainImage {"Image":null,"Question":null}

Eig

ActivationCodeReceived

ffiA  Emitted when an activation code is received.

AT

- REHERER: BE
ZH

e Code

- M String
- fifiih: Activation code.

Schema JSON

CLI w4

svc_subscribe Xiaozhi ActivationCodeReceived

HIDCRMIICE 45K A28, helper Tk DA 58 % Doxygen APLii§ 2% helper 74 API %

4.6 ALZAA1MF

273247 ESP-Brookesia AL 5 AH S AL A2 o
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4.6.1 %15

o MR espressif/brookesia_expression_emote
o BFSL: #include "brookesia/service_helper/expression/emote.hpp"
o HilhJS: esp_brookesia::service::helper: :ExpressionEmote

L)
brookesia_expression_emote 5z ESP-Brookesia F & & 20 {4:, £:T ESP-Brookesia iR 45 HEZESZF, $RAIL:

o PEORATBR: SCRPMBAIAT BRI /Zhim IR, RIGHCE R

o FRH SRR BN RS (emoji), T TRAARFE IR,
o il SCRFBEER GG, AR RS WE I, 5 kS SR
o CHERY: SCRRUCEAFRUR ZERY, SCHL T AERDAY SRR -

o PEIRL: SCRPBRCESHRINE,, SRR R R AR

5540

PR
SetConfig

flliif  Set emote config.

WATER
- RERERES: FHE

E

BH

e Config
- M Object
- RARHE
- H¥ik: Config. Example: {"h_res”:320,”v_res”:240,”buf_pixels”:7680,”fps”:30, task_priority”:5,”task_stack:4096,”task_a

Schema JSON

CLI W%

svc_call Emote SetConfig {"Config":null}

LoadAssetsSource

filiif  Load assets from the specified source.
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BH

e Source
- Y3 Object
- ERBEL I

99,9,

— Rk Assetsource as a JSON object. Example: {”source”:”anim_ico

Schema JSON

CLI W%

99 99

n 9

type”:"PartitionLabel”,”flag_enable_mmap”:false}

svc_call Emote LoadAssetsSource {"Source":null}

SetEmoji

filiif  Set emoji and hide animation immediately.

TGS

- RETEMER: HE

BH

e Emoji
- RH: String
- ML E
- Hi&: Emoji name.

Schema JSON

CLI %

svc_call Emote SetEmoji {"Emoji":null}

HideEmoji

fiiif  Hide current emoji.

PATEER

« REHLIMER: HE

Schema JSON

CLI w4

svc_call Emote HideEmoji
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SetAnimation

fiiif  Set animation and hide emoji immediately.

PATZOR

« REHERLR: W

BH

e« Animation
- M String
 REABEL

- {#iiR: Animation name.

Schema JSON

CLI W%

svc_call Emote SetAnimation {"Animation":null}

InsertAnimation

il Insert animation; it hides immediately and shows after the duration.

S
e Animation
- M String
AL U
- ##ii&: Animation name.
e DurationMs
- R Number
- ERBEL I

— #¥i8: Animation duration in milliseconds. Stops automatically after this duration.

Schema JSON

CLI W%

svc_call Emote InsertAnimation {"Animation":null,"DurationMs":null}

StopAnimation

il Stop current animation and hide it immediately.
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PATZOR

C REHEMLR: W

S
-%O

Schema JSON

CLI # 4

svc_call Emote StopAnimation

WaitAnimationFrameDone

ffiA  Wait for each animation frame to finish.

WAk
« RETHEER: H

B

e TimeoutMs
— R Number
- ML HE
- BRI 0EO

- #i3A: Timeout in milliseconds. 0 means wait forever.

Schema JSON

CLI fa %

svc_call Emote WaitAnimationFrameDone {"TimeoutMs":null}

SetEventMessage

fiii  Set message for a specified emote event.

PATZOR

C REHEMLR: W

ZH

e Event

- YW String

- R RHL I

— }iik: Event type. Allowed values: [Idle, Speak, Listen, System, User, Battery]
e Message

- KM String
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- AL A
_ ﬁuﬁ nn

- Hliik: Message text. For Battery event, the message format is “<charging_status>,<percentage>", where
<charging_status> is 0 for not charging and / for charging, and <percentage> is the battery percentage

in [0, 100].

Schema JSON

CLI w4

svc_call Emote SetEventMessage {"Event":null, "Message":null}

HideEventMessage

fiif  Hide current event message.

Schema JSON

CLI w5 &

svc_call Emote HideEventMessage

SetQrcode

fiiif  Set QR code and hide emoji and animation immediately.

PATEER

- RETEALR: FE

B8

e Qrcode
- KM String
- R RHL I
- fifiik: QR code content.

Schema JSON

CLI w4

svc_call Emote SetQrcode {"Qrcode":null}
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HideQrcode

fiif  Hide current QR code and show emoji immediately.

PATZOR

« REHERLR: W

BH
L] 3_[_:10

Schema JSON

CLI 74

svc_call Emote HideQrcode

NotifyFlushFinished

filiif  Notify emote flush finished.

WATHR
« RBHLHER: HE

Schema JSON

CLI W%

svc_call Emote NotifyFlushFinished

RefreshAll

& Refresh the screen.

Schema JSON
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CLI %

svc_call Emote RefreshAll

Tk

FlushReady

fiiif  Emitted when emote flush is ready.

WATER
- REGEHLS: FHE

e Param
- KM Object
- Wk Flush-ready ~ parameter as a  JSON  object. Example:
{"x_start™:0,”y_start”:0,”x_end”:100,”y_end”:100,”data”:”@0x 12345678}
Schema JSON
CLI &4

svc_subscribe Emote FlushReady

ORI LI

ShEMMA . K26, helper )5 DA K 524 Doxygen API i55:% helper .44 API %,

4.7 BHUENIR S5

I AR 55 HE QAR B OB AR AR 55 -

4.7.1 NES Jlit55

o HHEIL M #include "brookesia/service_helper/emulation/nes.hpp"
o HiBhZS: esp_brookesia::service::helper: :Nes

brookesia_emulation_nes 3 NES B2z TR} B iR IR G55 T .
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e
B

o P ROM#. |33, . ik APk,

o if1d Display A 55 5 H IETAT , I AN A3l 2ok 32 o 12 0 2080 2 D

o TEMR S ALE A R4ES nofrendo Jdin fUAY .

AR AL

1% 41142 ESP-Brookesia & i 2l {47 B g s sr i, vl st ESP-IDF 4l K EE Y, 95 Rl EHESR 4 1

R

M55 4% 1
Load
PATER

- REFERER: HE

ZH
e Config
- Y& Object
- REABHE A

Load a NES ROM. Example config: {"rom_path”:”/sdcard/roms/demo.nes

95 9,
k]

i

save_path”:”/sdcard/roms/demo_nes.save”, display

— #¥ik: NES runtime configuration. video_area uses the full output when width/height are 0.

Schema JSON

CLI w4

svc_call NES Load {"Config":null}

Start

Start or continue the loaded NES runtime.

Schema JSON
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CLI %

svc_call NES Start

Pause

{#iA Pause the NES runtime.

Schema JSON

CLI 74

svc_call NES Pause

Resume

ffiA  Resume the NES runtime.

PATZOR

- REREEL: HY

Schema JSON

CLI W%

svc_call NES Resume

Stop

fllii  Stop the NES runtime.

WATHR
« REHEMER: 2
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Schema JSON

CLI %

svc_call NES Stop

Reset

ffiA  Soft reset the loaded NES runtime.

PATEOR

- RETREALR: HE

Schema JSON

CLI &4

svc_call NES Reset

Save

filiif  Save SRAM to the configured save path.

PATER

. REHEIER: FE

Schema JSON

CLI w4

svc_call NES Save

SetGamepadState

fiiif  Setcurrent NES gamepad state. Example: {"up”:false,”down”:false,”left”:false, ’right”:false,”a”:false,”b”:false, ’select”:false, ’star
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BH

e State
- A Object
- RERBEL I
~ filiil: Gamepad state object.

Schema JSON

CLI W%

svc_call NES SetGamepadState {"State":null}

GetState

& Get NES runtime state.

o RM: String
« fifiih: Example: "Running”

Schema JSON

CLI 5%

svc_call NES GetState

Tk

StateChanged

filiif NES runtime state changed.

PATEER

. RETHERES:

e State
- M String
- i Runtime state.
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Schema JSON

CLI %

svc_subscribe NES StateChanged

Error

f#ii& NES runtime error.

PAT R

- REHERER: FE
SH

e Message

- KM String
- $iik: Error message.

Schema JSON

CLI iy %

svc_subscribe NES Error

SaveCompleted

fiiik  NES SRAM save completed.

PATER

o TR
SHL

e SavePath

- RM: String
- Hliik: Save path.

Schema JSON

CLI 5%

svc_subscribe NES SaveCompleted

HIRIT Ll v

ZERAR . 2. helper AP K 523 Doxygen API i 52 helper 744 API %%
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WAL

A28 B 1 7] System Core 5 System Super 77/t F] ) ESP-Brookesia [N & W [Tl .

System Core / System

Super
RIER
Files Settings App Store
A wESRFIRE A AT IR 2

IRER AT

o Files #2300 b g
o Settings $ {55 R GU I E U -
+ App Store 45 FHAS b7 it . £«

51 3R

e

brookesia_app_files J& System Core [ 40 H 1) Py B SO0 B A

267



Chapter 5. [ {414

SR ==Y
B

o WS CHEEIMAEAE SO RS .
o lAT GUI BE5 s H SRS
« fi{{] Storage k455 System Core i/ FH £E i JEl S 44 1

AR AL

%2 {t/2 ESP-Brookesia A 1f 411 B M 4, W] idad ESP-IDF AR AL, IF-5 1R ZHEZLLA 1F
USSR

API 5%
5.1.1 Header File

« app/brookesia_app_files/include/brookesia/app_files/files_app.hpp

5.1.2 Classes

class FileManagerApp : public esp_brookesia::system::core:: IApp

Built-in file manager application for browsing storage volumes and basic file actions.

Public Types

enum class EntryKind

File browser entry category used for rendering icons and supported actions.

Values:

enumerator Volume

Storage volume root entry.

enumerator Directory

Directory entry.

enumerator File

Regular file entry.

enumerator Other

Unknown or unsupported filesystem entry.

enum class Page

Internal page currently shown by the file manager.

Values:

enumerator Browser

Main browser page.

enumerator Operations

Per-entry operation page.
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Public Functions

FileManagerApp ()

Create a file manager application instance.
~FileManagerApp () override

Destroy the file manager application instance.

virtual system::core::AppManifest get_manifest () const override
Get the static metadata used to identify and present the application.

&Ml Application manifest containing id, name, version, and launch metadata.

virtual system::core::AppGuiDescriptor get_gui_descriptor () const override
Get the optional GUI resource descriptor for applications with a visual surface.

RNl GUI descriptor; the default descriptor is empty for non-visual apps.

virtual std::expected<void, std::string> on_start (system::core::AppContext &context) override
Called when the application is started.
% ¥ context -- Runtime context for GUI, timers, storage, and services.
i’ [H] Empty result on success, or an error string that aborts startup.
virtual std::expected<void, std::string> on_stop (system::core::AppContext &context) override
Called when the application is stopped.

%% context -- Runtime context for releasing app resources.
12\l Empty result on success, or an error string.

virtual std::expected<void, std::string> on_action (system::core::AppContext &context, std::string_view
action) override
Handle an action emitted by the application GUI or shell.
S
« context -- Runtime context for the running application.

» action -- Action identifier registered by the application GUI.
& [a] Empty result on success, or an error string.

virtual std::expected<void, std::string> on_t imer (system::core::AppContext &context,
system::core:: Timerld timer_id, std::string_view name)
override

Handle a timer event previously scheduled through the app context.

S8
« context -- Runtime context for the running application.
e timer_id -- Runtime timer identifier.
e name -- Application-defined timer name.

iR [A] Empty result on success, or an error string.

class FileManagerAppProvider : public esp_brookesia::system::core::IAppProvider

Public Functions

virtual system::core::AppManifest get_manifest () const override
Get the manifest for the built-in file manager app.

& [A] File manager application manifest.

virtual std::shared_ptr<system::core::/App> create_app () override
Create a file manager application instance.

& [H] Shared application instance.
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52 BEMI

brookesia_app_settings T System Super B7F= itk 5 R G IA B T .

BBt

o T, Wi-Fi, . SR, 55, MRS mALSEE .
o T RSB TR Wi-Fi, B84, H. BRAERRIRAS.
o M I i18n BEE N AR A AL 44 R AR

AR

%20 4/2 ESP-Brookesia A 7ii ZH {41 B A Al ST 24, WT3E ik ESP-IDF ZH{(A{OMEE R, I 5 IR 2 HESE 20 14
HWHREHE.

API %%
5.2.1 Header File

« app/brookesia_app_settings/include/brookesia/app_settings/settings_app.hpp
5.2.2 Classes

class SettingsApp : public esp_brookesia::system::core::/App

Built-in settings application for device, display, sound, Wi-Fi, language, and theme controls.

Public Functions

SettingsApp ()

Create a settings application instance.

~SettingsApp () override

Destroy the settings application instance.

virtual system::core::AppManifest get_manifest () const override

Get the static metadata used to identify and present the application.
RNl Application manifest containing id, name, version, and launch metadata.

virtual system::core::AppGuiDescriptor get_gui_descriptor () const override
Get the optional GUI resource descriptor for applications with a visual surface.

& [A] GUI descriptor; the default descriptor is empty for non-visual apps.

virtual std::expected<void, std::string> on_install (system::core::AppContext &context) override

Called when the application package is installed into the system.

%% context -- System context for package storage and service access.
&Ml Empty result on success, or an error string.
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virtual void on_uninstall (system::core::AppContext &context) override

Called before the application package is removed from the system.
%% context -- System context for cleanup operations.

virtual std::expected<void, std::string> on_start (system::core::AppContext &context) override

Called when the application is started.

¥ context -- Runtime context for GUI, timers, storage, and services.
i’ [A] Empty result on success, or an error string that aborts startup.

virtual std::expected<void, std::string> on_ st op (system::core::AppContext &context) override

Called when the application is stopped.

%% context -- Runtime context for releasing app resources.
iR [H] Empty result on success, or an error string.

virtual std::expected<void, std::string> on_action (system::core::AppContext &context, std::string_view
action) override

Handle an action emitted by the application GUI or shell.
B
» context -- Runtime context for the running application.

« action -- Action identifier registered by the application GUI.
&Ml Empty result on success, or an error string.

virtual std::expected<void, std::string> on_t imer (system::core::AppContext &context,
system::core:: Timerld timer_id, std::string_view name)
override

Handle a timer event previously scheduled through the app context.

B8
» context -- Runtime context for the running application.
e timer_id -- Runtime timer identifier.
« name -- Application-defined timer name.

&M Empty result on success, or an error string.

class SettingsAppProvider : public esp_brookesia::system::core::IAppProvider

Public Functions

virtual system::core::AppManifest get_manifest () const override

Get the manifest for the built-in settings app.
BRI Settings application manifest.

virtual std::shared_ptr<system::core::/App> create_app () override

Create a settings application instance.

j&[A] Shared application instance.

53 BURGE

brookesia_app_store & System Core 225 PR A (1 At F1 78 3 7 FH A9 o
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SR ==Y
B

o ifat HTTP AR5 ARBGT i Y FH & 51
o NER. LEE. BERAISIH Y A,
o 1H3d Storage 5 System Core b JT & B4z 1A FHALEHRE .

AR AL

1% 41142 ESP-Brookesia & i 2l {47 B g s sr i, vl st ESP-IDF 4l K EE Y, 95 Rl EHESR 4 1
HWEAEE.

API %
5.3.1 Header File

« app/brookesia_app_store/include/brookesia/app_store/app_store_app.hpp

5.3.2 Classes

class AppStoreApp : public esp_brookesia::system::core::/App

Built-in app store application for browsing, downloading, installing, and removing apps.

Public Functions

AppStorelApp ()
Create an app store application instance.

~AppStoreApp () override
Destroy the app store application instance.
virtual system::core::AppManifest get_manifest () const override
Get the static metadata used to identify and present the application.
& [A] Application manifest containing id, name, version, and launch metadata.
virtual system::core::AppGuiDescriptor get_gui_descriptor () const override
Get the optional GUI resource descriptor for applications with a visual surface.
&Ml GUI descriptor; the default descriptor is empty for non-visual apps.
virtual std::expected<void, std::string> on_start (system::core::AppContext &context) override
Called when the application is started.

%% context -- Runtime context for GUI, timers, storage, and services.
& [A] Empty result on success, or an error string that aborts startup.

virtual std::expected<void, std::string> on_stop (system::core::AppContext &context) override

Called when the application is stopped.

%% context -- Runtime context for releasing app resources.
&M Empty result on success, or an error string.

virtual std::expected<void, std::string> on_action (system::core::AppContext &context, std::string_view
action) override

Handle an action emitted by the application GUI or shell.

S8

» context -- Runtime context for the running application.
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e action -- Action identifier registered by the application GUI.
izl Empty result on success, or an error string.

virtual std::expected<void, std::string> on_t imer (system::core::AppContext &context,
system::core::Timerld timer_id, std::string_view name)
override

Handle a timer event previously scheduled through the app context.

S8
« context -- Runtime context for the running application.
e timer_id -- Runtime timer identifier.
» name -- Application-defined timer name.

izl Empty result on success, or an error string.

class AppStoreAppProvider : public esp_brookesia::system::core::IAppProvider

Public Functions

virtual system::core::AppManifest get_manifest () const override

Get the manifest for the built-in app store app.
RNl App store application manifest.

virtual std::shared_ptr<system::core::IApp> create_app () override
Create an app store application instance.

iz A] Shared application instance.
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P BT

e brookesia_gui_interface X JSON UI XY, izf7 &R, 455 . action A5G4,
« brookesia_gui_lvgl FHENTERT GUI SCRYMLE A LVGL Xt4e, 824t T4 Bhse
o System ZH{FE AL A X WIZ, B FH BERS 28 UT S8R AN B 40 LVGL 4075 .

6.1 GUIfNH

6.1.1 Hg'%
GUI #1125 W H UL 5 BARIE YL 5 2 (B 2 3L 3522y, B35 SORIBERY . WElianss . ShiiEgpe . izfrhd
BEPEAN 5 vty A
JSON UI J& 415 22 1 19 J5 o JC ¢ A m HEV S I ) JSON flfiiA Bt gty . wei. #ES%cHE,
Runtime ffEHT A SCRIBEY, FAg 2 BAR G imiE e -
ATM GUI %2 0 Z M A Ui JSON UL i E (L. FEAMEAM S 2 RmAR, FERNEETERE. ~ilS
Runtime BT UL R 7 43 2SR s SCRYGES 5 PIvSLIm] 20 A I 733U 2 47 3L A
PR :

o PAEAAS root . json /EK document A [

o )2 assets 5 variants[].assets LR IE

o document N asset — 2 25 #: constant / imageSet / viewScreen / viewTemplate /

interactionTemplate/screenFlow/styleSet
o Runtime 4= J5/%JF: theme/ fontSet /imageSet

6.1.2 JiZRpiR
e root.json ZH%H document A 1. AILZEJFE 5 variant fyp
o 4% asset SCUHPRAEE RS view & X FAR. B F8UE R B Runtime JF SN2

o+ view it layout 454, i placement PuiE H B
« Runtime i ISON % JEf#HT A Document, DL document_id + absolute_path &5|Tr &

6.1.3 A )2
wIRs I

${...} 5l namespace:

"S{constant.path.to.value}"
"S{font.title}"
"${image.logo}"
"${color.brand.primary}"

AR

e ${constant.<path>} MAFH I constant asset &7 5 1% BEWHEHT

o ${env.<field>} M YHIMENIAEEIZE, W S{env.widthDp} /${env.heightDp} / ${env.
theme}

${font.<id>} JRIFHFHEIR id, TIEFESCIFRERE

${image.<id>} I NI A BEUE id, mEAEE A SR

${color.<path>} JRIFNBIEIE, (XATHT style BBIEFE

${view.<path>} f{"] T placement.relativeTo
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o 7 F¥Ff) namespace: constant/env/font/image/color/view, PAMFEIAF A IZE S{expr (.
D

ANEH S{metrics.titleFont}., B S{colors.*}, font: "title", src: "logo" PAK
SEY: S{font:title}/${image:logo},

)é]

L

JSON UI HH - RUTEREMT I Bet— e 5 I i (0 FH A 1R 33 (-

e px: FJ JSON number 75, 1l 24

o dp: AITMRRST. HBE. B, BESFJECFR, px = round(dp * Environment.
density)

e sp: B F F 5, px = round(sp * Environment.density * Environment.
font_scale)

FEEEAM : layout .gap Tl dp FAFHHEMET px; placement.x/placement.y Hf dp FHF
. A EEN S px; placement .width/placement .height ifZ#f match/wrap; style.
fontsize il sp FAFERERECF px.

B SE R B SRR Bl Wroot. json AN @ 2 i,

6.1.4 JSON UI ¥
SCRMER)Z

WEYE A7 219157 document fI# 2 root . son AMTAHLIRYE . variants [] WMTHZEAF&N . when
FIEAUTRAE, PAK Environment 5 RAHRE

SR
o GUI 3£
o Wik
o LA
e Runtime
AR SR
XA HENE
root.json X #4 N\ | root.json [NZ4514, assets, variants[]. when. Environment., B/ 5
g SR

root.json SCFYA I

REYE A SCRY 5% document JNZRJZ A L4544 :

e root.json JHZ45H
e variants|[]

e when FiER

e Environment

o BN 5 IRE
AR 5 asset BT, WR 13 view/layou/style/props. HRUEPNZIE 4 MIZE R KR AL A B
F AL o
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FHIE SR
o GUI 312
o A E E
o A

root.json Jji)2451) root.json WlE—4 JSON object.

AR
{
"version": "0.1.0",
"assets": |
"../../shared/constants/base.json",
"flows/main. json",
{
"type": "viewScreen",
"id": "home",
"children": []
}
] ’
"variants": [
{
"when": "S${expr (${env.language} == \"zh\")}",
"assets": |
"../../shared/constants/i18n_zh.json",
{
"type": "constant",
"data": {
"hero": {
"title": " EH"
i
}
3
]
}I
{
"when": "S${expr (${env.widthDp} < 600dp)}",
"assets": |
"../../shared/constants/layout_phone.json",
"nodes/about. json",
"nodes/about_action_item. json"
]
}
]
3
WA Bk
Key FE ZINME =RWIE | #H
version string "0.1.0" | & R ; MEiFE "0.1.0"
assets array<string | object> | [] i INHETEIEAN AR A P
variants | object[] [] B S PRSI g R
2 B i
version
279 Release master
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assets

KA string
SAE: &

MEIE: "0.1.0"

KAl array<string | object>
AL B

BOANE: 28

%78 document 1) A JLHF YR

fg—TH AT DA - SCPFBRAR A HR - ik asset JSON object

PRAEHDN T 241 root . json FifE H R

PHtx object H AN BEAE BARXS T 24 Hi root . json IifE Hk

AR & 4 constant / styleSet / imageSet / viewScreen / viewTemplate /
interactionTemplate / screenFlow asset

VR B AR B R UB R A2 %0 s constants /nodes / screenFlow ANEAEN root THZFE:, i
A assets

variants

KA object[]
pe AN

o BOAE: %A

Gk

o variants W] PAGRAE EC S
o B HINEETNZ assets
o A Y variant HRS BN, AE - EkE R

variants[] 4§ variant ;22— JSON object.

AN/IE
{
"when": "S$S{expr (${env.language} == \"zh\" && ${env.widthDp} < 600dp) }",
"assets": |
"../../shared/constants/i18n_zh.json",
"../../shared/constants/layout_phone.json"
]
I3
FE#R
Key HE IANE = & W | A
bt
when string "${expr (true) }I" f variant fy P 251F, DGR ${expr (.
..)
assets| array<string | ob- | [] 7 variant 7y H Ji5 75 B S I TR
ject>

assets

entry WEA root.json.assets fll variants[].assets HXIFFH Al entry:

o HARFITER
o [Ni{fx asset object

N/E
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"version": "0.1.0",
"assets": |
"./constants/base.json",
{
"type": "viewScreen",
"id": "home_screen",
"children": []

}

WAE

« stringentry: - Z¥4EFRINIMER asset SRR

e object entry: - Il i2 A ¥E asset object - WA AL type - document AR {fE 25 FL A constant
/ styleSet / imageSet / viewScreen / viewTemplate / interactionTemplate /
screenFlow - fontSet / theme A 42 document assets FR{{EZA, /¥ Runtime 4 J5) API
MM 2k

o Piff entry AJPATR'S

o parser X FHH JFUG T AL, RN R entry ZERUAR[E] I S 5EHET

o X imageSet / viewScreen/viewTemplate /interactionTemplate PN object H1 H FL

X EEAR - BE—HMX 41T root . Json e H SR ET

when ik

SCRFIEAEES

e ${env.widthDp}
e ${env.heightDp}
e S{env.widthPx}
e ${env.heightPx}
e ${env.language}
e S{env.theme}

X R IE AT
o I >, <, ==, 1=, >= <=
o B ss, |,
o ()
° %:7[%' +’ ) *9 /
C PR Tz
o BYEFAL: dp
il
{ "when": "S${expr (${env.language} == \"zh\")}" }
{ "when": "S${expr(${env.theme} == \"shell.dark\")}" }
{ "when": "S${expr (${env.widthDp} < 600dp)}" }
{ "when": "S${expr(${env.widthDp} >= 600dp && ${env.heightDp} >= 360dp)}" }
{ "when": "S${expr((${env.widthDp} >= 600dp && ${env.heightDp} >= 400dp) || ${env.

—widthPx} >= 1280)}" }

B AT EF BE Environment when WM E Y S{expr(...)}, HFEiEA 458 0752 boolean, ] #l
"S{expr (${env.widthDp} < 600dp)}",

when R{EARIVE FH 5% A Environment,
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MO Hi 45 M W gui/brookesia_gui_interface/include/brookesia/gui_interface/
document . hpp,

FEFE (BRAMEN document .hpp):

e width_px: BRiA 320

e height_px: B\ 480

e density: BHA 1.0

o font_scale: BN 1.0

e language: ZRIA "zh"

e theme_id: BRIA "default™"

e colors:map<string, string>@ifaF, it S{color.*} AT ; T2 AfgE T S{env. *}
TEHL

XA

e ${env.widthDp} = width_px / density
e ${env.heightDp} = height_px / density

XL BB Al A 3 s {env.*} FE JSON i H 5| . 4 Al X FF ${env.widthPx}. ${env.
heightPx}. ${env.widthDp}. ${env.heightDp}. ${env.density}. ${env.fontScale},

${env.language} il ${env.theme}, ${env.widthDp} / ${env.heightDp} <& "Ndp" F
B, B S{expr(...)y HEMHH.

Environment Hfi&:

+ when FHEAKE

e dp/sp ROTHRE

o TEE AL SE PSR A

o {14 theme id i 5%; when 1) ${env.theme} {#i 1% ({H
o Runtime 4 J5) set_theme (...) &P FHIIERA O

5% document ) variants[].when il T ${env.theme} B ${env.language}, Runtime &
#RiC A environment-sensitive, set_theme (theme_id, true) /set_language (language, true)
X} file-backed document £ B i fi#t#fr root, DA E . & FF1 screen ¥ JEFRFE variant 58 38; JE file-backed
document HEEEHT M A style, FHirls% warning.

FRGEE S Y A Runtime .
view TEIRIMERJET Environment, [+ Runtime R S5 £ W Runtime.

PR S JSON UT A RO SR AR AL MR B3 A backend (1 AR 2 fEL
HERHE S :

» px - backend YJFEEK - i ] JSON number K75, Bl 24 - MFIA SR "24px" FAFEREH

« dp - density independent pixel - i T35 R B, A HHESECT R - B AR px =
round (dp * Environment.density)

« sp - scale independent pixel - fl FF5 - B A px = round(sp * Environment.density
* Environment.font_scale)

+ fontSize - style.fontSize MAFFFES - 1B LEM T 55 sp - &A% 4 backend 55K
055 I R U A

FBOLN:

+ layout.gap ffi/l] dp FAFHEERELT px

e placement.x/placement.y ffif] dp FfFe. B LT px

o placement .width/placement.height 3§ dp F47E. AL, #E0F px. match. wrap
e style.borderWidth/style.radius/style.padding {fiJf] dp FAFEREET px

e style.fontSize ffi/f] sp PRI T px

BBCF I 7 L AU e, R FEAED density 3% font_scale

il
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"placement": {
"width": "120dp",
"height": 48

b

"style": {
"padding": "12dp",
"fontSize": "20sp"
}
I3
%Environment.density = 2.0 H Environment.font_scale = 1.2:
e "120dp" -=>round (120 * 2.0) = 240px
e 48 ->48px
e "12dp" ->round (12 * 2.0) = 24px
e "20sp" ->round (20 * 2.0 * 1.2) = 48px

fontSize 5 native R GIRM) X &

« native font ij native_size T4 RFEERNGEFEE
« backend FZ# B S5 font Size 1§ Z{H1%+% native font
o FEARETRUCHL, WIBEREEEEE native_size I 4t warning

HEYE A SCRY 41357 asset 5 Runtime $EJFEAA LIEHH . 2ATF JSON f#i i camelCase,

RGN view NERFEMTT, WATMTTHIL layout / placement / style/props. XEHNEF
TEWLE. k. £z, H¥X. Bk,

FHE SR
o GUI 3£
o root.json XAEN T2
o ALE
o Runtime

TP HRHA root.json.assets Ml variants[].assets A PAG| ISR F 44, AT DA PN #ix asset
object. PFEARAHNI U] root . json FIfE H KM, Pk object HHAARXS AR AEXT 241 root . json fif
1E H SR AT o

Document N IE= asset 17137 2H /%24 Hij document :

ZE g = 1A
constant constant waEM, L ${constant.<path>} §|ff]
imageSet imageSet 245 document [ & %R, Ht imageProps.src 3|
)i
viewScreen viewScreen A HEZR T AR T A
viewTemplate viewTemplate ] I RHHR T S
interactionTemplate| interactionTem- Wi AR EFM . ShEARSHER
plate
styleSet theme document Ny AERES, fik styleRefs §|ff
screenFlow -0 [f]— document P—2H screen HYJHLIRZSHL

Runtime 4= 5% Runtime API Y5k hnzk -
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il Y Sz

fontSet fontSet LT EEES, L style. font 5|
imageSet | imageSet | 4 JRE T HIELES, i imageProps.src 5|
theme theme ERFEHEEE, fit set_theme (...) EFE

Ui BUR S
e constant, imageSet.,viewScreen, viewTemplate, interactionTemplate, styleSet.
screenFlow sz document asset [ 1IF 02 A,
o il view TR type FRiEFRAL
o B, FHREFES (] imageSet / fontset, B HA—A¥EH,
o fontSet fl theme A 42 document assets BYFREZER, [ i# iJ Runtime 45 APL 3Nz .

T30k
e constant
o viewScreen
o viewTemplate
o interactionTemplate
o fontSet
* imageSet
o theme

constant
Y% constant asset iF X 241 document 7] F [ W . 2T JISON i #i ] camelCase,

FRESCHY

o GUI 3£
e Runtime

"
Key KA R N RS | iR
=1 15
type | string | Jo = [H%E8 "constant"
data | ob- {} = HEM; W HE object, string, number., bool, array % JSON {H
ject
SR

o flif] ${constant.<path>} §|H&H.

o <path> i E %12, Bl ${constant.colors.pageBg}.

o TG TSTE parser Wy Bee 1 fiy i) assets T ARATT o

o [fiffl ${env.<field>} 5| 24 H] document fEATIFHE; env A2 constant # (1) — &R 4>, ANk
Runtime: :get_constant_value () #ifF,

o TREMATEBUETIERE, (] ${expr (...) . FIRANILE parser B BL@#bT, A2izfTH} binding.

e Runtime fiI # document J5 & fr B & & & H 5 WM ¥ & &, W @ o
Runtime: :get_constant_value (document_id, "<path>") 52 B, 2l 1
get_constant_value (id, "colors.pageBg").

o #if] path NI ${}, WA constant . FiZt: #AF path 5 path 23 2R [FI R
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o THifJIR[N boost : : json: :value, [K I string, number. bool. object. array 1 null /% £ 515 JISON
PAl,
* i root variants fiy 17 55 A B, Runtime 251 3% [0] 1) 2 78 55 Jo ) S 241 -

FEA S{expr(...)} FHTET constant S MIZHE . FikX 0

e ${constant.<path>}, B|HAHENT N number B "Ndp" F4FEE .,
o ${env.<field>}, UMMM A number 5{ "Ndp" FIFEE .

o BUFTmE, fllno, 120 1.5,

« dp P, BN 44dp.

e BEM+. -, *. / FFES.

FRLALARLIN :

EE | AN

+/— | WA dp 5A] 2 76§40 number

* A dp * number. number * dp B number * number; AR dp * dp
/ A b e o AL number; BRECAREN O

TR EER N dp B 5 ] "Ndp" FAFEE . ToE K2 5 [A] JSON integer; JG BN /N2> 5 1] JSON
number. JEEL(H constant, FRACRFEZS. BrE. FESAICEERZE document fEHT 2RI .

Environment 5[)I] ${env.*} @M 74 2500, HTEBCYRMITIAG, A EUHEX L 5 il
constants, 24H] 3 fF:

Field e« il 5 BA

widthPx integer | 4 HTERIA display TiE, EAZ px

heightPx integer | 4 EIERIA display =%, AV px

widthDp string L HTERIA display Fw ), BN dp, flfN "1024dp"
heightDp | string | 4H[#KIA display &3, Ffidp, Bilfi "600dp"
density number | 4Hj density

fontScale | number | 24y font scale

language string LMEnEE d

theme string 24457 theme id
{
"placement": {
"x": "S${constant.layout.leftRailWidth}",
"width": "S${expr (${env.widthDp} - ${constant.layout.leftRailWidth})}",
"height": "S${expr ((${env.heightDp} - 44dp) / 2)}"
}
}
ZN ]
{
"type": "constant",
"data": {
"colors": {
"pageBg": "#f7f2e8"
} r
"sizes": {
"match": "match",
"wrap": "wrap",
"buttonHeight": "48dp",
"panelWidth": "S${expr (320dp - 24dp) "
(FTU4k%E)
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(£ L£50)

fontSet

Y% fontSet descriptor iR —24H Runtime 4= i F A %P5 . FEARLER document asset s FRifEZRAL,
i Runtime JEMHE FINE

FIREEG— LN fontSet . fonts[1, HIfF A —AFK,

FHORESCRY
o GUI 312
o Runtime
PR
Key EE =EWE | A
BN
&
type string 7o 1 [E €N "fontSet"
fonts ob- | It = SR descriptor 13, ANEE s
ject(]
fonts[].1id string o Ik PR YE id
fonts[].kind string "file"%s FAREAL, T "file" / "imageFont"
fonts[].src string "" | file ;& PRSI AS s AHXT fontSet SUAIITE H SRt
fonts([]. string[]1[1 | file J& X K OWMm WEm "5 4 &, H T
languages list_supported_fonts (language) i
list_supported_languages ()
fonts[]. string[][ ] w fallback =G| ], JLZEM] ${font.<id>}
fallbacks
fonts[]. int | 0 imageFont | image font glyph =5 &
height CENpp
fonts[]. ob- [] imageFont | image font glyph %1 5%
glyphs ject(] HRS 2
fonts[]. string 7§ = ¢glyph Unicode fi5 5, & "U+F801"
glyphs[].
codepoint
fonts[]. string & | 2 glyph |8 /7 B#42; FHX) fontSet SUIRRNE H AT
glyphs|[].src
fonts[].sizes | ob- [] imageFont | £ 44 image font glyph ] ~; AHEFI height/glyphs
ject(] ZRoPE | At
fonts[]. int |G |2 2 HIAY glyph =3
sizes|[].
height
fonts[]. ob- | & | 2 L HIEY glyph 114
sizes|[]. ject[]
glyphs

fonts[] entry NP type. [A—4> fontSet WAREHMEL id.

imageFont M T 1 B A 1 F & glyph flEJi], T label K & 45. imageFont AZ 5
list_supported_languages (), WA N AENEATEFHEINFH: FEEL style. font:
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"S${font.<id>}" BRI, imageFont A height + glyphs §iRBE R, A sizes[]
WIRZ R . £ RoFE SR 248 [ codepoint ZE 45 ; backend HR¥E style.imageFontSize iR
BRI —4Y. style.imageFontSize H N image font glyph, APK7ZE fallback 8 L7 fontSize,

Runtime API

e register_font(...)

e register_font_json(...)

e register_font_file(...)

e list_supported_fonts(language = "")

e list_supported_languages ()

e set_default_font_for_ language (language, font_id)
e get_default_font_for_language (language)

register_font_json/file(...) &M fontSet HHIIA T B HAPATE—THEMIL, &
WEIEM I A EIE

style.font f{fiff] ${font.<id>} F|HFMH&K id., AEXILE style. font W37 S IRFE Runtime 2417
B EFEIANTIR . AT EMTE, B set_default_font_for_language (language,
font_id) #VIEFFIFERBBU; set_language (...) KEFN AT ME document [FE

il

{
"type": "fontSet",
"fonts": |
{
"id": "title",
"kind": "file",
"src": "./fonts/title.ttf",
"languages": ["en"],
"fallbacks": [
"S$S{font.default}"

"id": "symbol.icons",
"kind": "imageFont",
"fallbacks": [
"S$S{font.default}"
] 4
"sizes": [
{
"height": 20,
"glyphs": [
{"codepoint": "U+F801", "srec": "./fonts/icon/20/info.png"},
{"codepoint": "U+F802", "src": "./fonts/icon/20/warning.png

"height": 28,

"glyphs": [
{"codepoint": "U+F801", "srec": "./fonts/icon/28/info.png"},
{"codepoint": "U+F802", "src": "./fonts/icon/28/warning.png
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imageSet

% imageSet descriptor iR —4H E H % JF . Document AJ{E root . json.assets 5| [f] imageSet,
Runtime 4, 7] Jf i} register_image_file/json(...) &MEME P ER F, ff ${image.
<id>} W[PAfE imageProps.src .

BRSS9 imageset . images [1, HIfHA—IKE A .

FHORESCRY
o GUI 31
o Runtime
B
Key et KN RE W | IRA
& H
type string I 2 [H%E°~ "imageSet"
images object[] Pin ot K - descriptor #1132, ANEENZS
images[].id string I & & F%s i id
images[].src string " fh BRSO B% AR AIXS imageSet SCPFRTAE H sk
fiE b

images|[]. integer 0 5 JEE ) ; T image sizing
width px
images|[]. integer 0 7 RS FT image sizing
height px

images|[] entry AMIE type. [A]—4 imageSet NAREHIEL id.

Runtime API

e register_image(...)

e unregister_image(...)

e register_image_json(...)

e register_image_file(...)

e list_image_resources (document_id)

register_image_json/file(...) 2N imageSet FHFTA K s B AR = — I H 2 Y,
AR C TN E 2> 1R

Document image JFEAT 5644 5T Runtime 4% J5) image; Runtime 4= 5 image [T #MFE document 7 75 B Y [
K id,

PScEE X (backend #H)2)  src/RuntimelImageResource.primary_src BEAE ARG H Y
Hi backend 2 7E . gui_interface HAREE T id. AR, FH4E document load ¥y B8 i backend (1)
RN 5 TN 2L hook .

FHAS backend M EH K R IR ), register_image (...) AJPAYF width/height #t
RIEHE ) backend hook %M. # ToiE#M4E, width /height WAE R IESL.

il
{
"type": "imageSet",
"images": [
{
(N oiakzn)
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(£ L£50)

"id": "logo",

"srxe": "../../../../../docs/_static/brookesia_logo.png",
"width": 3409,

"height": 834

theme

% theme descriptor A Runtime 4/ F A 0., FHWA 75744 token B4 4 colors
H4a R styles; W BE Shell ()% J@ a2 FE N SR H O styleset BEiH.

FHESCHY
o GUI v
N
e Runtime
FER
Key KA | BINE | ERWIE | ik
type string | Jo = [~ "theme"
id string | JG 1 F 0 id
assets array [] w theme F,5 constant token F Bt %428\ inline constant
variants | array [ 5 FIAE B N theme £45 constant token FEx
styles object | {} i N SCIE IR e 24 42 ) style 835

theme A ZHf colors FEBt. BG4 UMAE constant asset ff) data.colors Hi,

F 8 token fi 4  assets/variants.assets HIEs% type: "constant" %Y. Theme parser &4¢
e FA5 3 base assets, PRy Iy variant assets, SR G M constants FsEER :

e colors: ${color.xxx} AJ5| HKE X @3
o styles: 4:/J5 theme styles
o H'E token: TiHid ${constant.xxx} fit theme styles {#H, BTk, FEfMA. [HIE

colors value MR ELSLH @ FAFER B FATHY , ARERRG I E SR (0 514 -
Yk

{

"type": "theme",
"id": "shell.light",
"assets": [

"color/light.json",

"font/default.json",
"size/default.json",
"style/default.json"

1s

"wvariants": |
{
"when": "S${expr (${env.widthDp} == 800dp && ${env.heightDp} == 480dp)}",
"assets": [
"font/800x480.json",
Qi)
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(& b))
"size/800x480.json"
]
}
] 4
"styles": {
"app.pageTitle": {
"fontSize": "48sp"
}
3
I3
color/light.json:
{
"type": "constant",
"data": {
"colors": {
"text": {
"default": "#38393a",
"muted": "#7a7a7a"
}l
"surface": {
"base": "#fafbfc"
}l
"primary": {
"£ill": "#E8362D",
"on": "#fafbfc"
3
}
3
3
style/default. json:
{
"type": "constant",
"data": {
"styles": {
"label": {
"textColor": "S{color.text.default}",
"fontSize": "S${constant.font.body}"
}I
"app.card": {
"bgColor": "${color.surface.base}",
"borderColor": "S$S{color.border.default}",
"borderWidth": "1dp",
"radius": "${constant.radius.card}"
i
}
3
}
Style Key 2%
Key WiEA
all AT SE T style |2
screen / container / label Z&J8428 | A A MRALENE %
x|
5 . 1 HE X key & i a2, B0 app . card. app.pageTitle
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42 J5) theme RNV AR ULFIAESL, 41 shell. * | settings. * o XSO AR B SCRY ) sty leset
i

document 7 Hll styleSet [ ] SCRY I DASNEL type: "styleset" %4t H O ymAFE:

{

"type": "styleSet",
"styles": {
"shell.card": {
"bgColor": "${color.surface.base}",
"borderColor": "S$S{color.border.default}",
"borderWidth": "1dp",
"radius": "12dp"

}

AH style key SIf 5 .. styleRefs fRMTIIF R :

1. NZEEIA theme 1Y all FHfEfh2RA 2

Y425 theme [y all FIFEELFIEAE
document-local styleSet WAy ZAER;
2114 J5) theme )44 BER fallback

WHEBE style/stateStyles/partStyles

Nk w

colors colors T4 F W E1E X4, view. theme style A1 document-local styleSet F{j & 4, B 1]
P ${color.<name>} 5|4 H] theme BB A{H. S{color...} HEFH @ style FE, Bl
bgColor, textColor, borderColor, lineColor, arcColor., shadowColor., imageRecolor

DA XTI stateStyles /partStyles FEk,
W4 S{color...} HY file-backed document £ ¥ #5 iC & theme-sensitive, set_theme (theme_id,

true) WSEHMFHHEHBE.

viewScreen

% viewScreen JZ 0] H:#k Y top-level screen, iz4TH} ] mount_screen(...) B screenFlow

Hak, el /<id>,

FHOE ST
o« GUI 31
e ALK
B
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Key E3id} ZINE = & W | WA
H
type string I & [E €N "viewScreen"
id string ¥ = screen id; FEEREEIS N /<id>
mountMode eager / | eager 5 dynamic /R YK mount 4 &
dynamic Z5)
commonProps| object baseline 7w WIS, WecommonProps
layout object baseline R HETHHEGE, WA A
placement object baseline w LE S, WEAs
style object theme & Jf 45 | & MakE, AR
R
stateStyles| object {} 5 IRSHERE T, WState Styles
styleRefs | string] [] 5 G, WAL
events array [] %5 R, WWEH
animations | array [] = e
bindings object {} N store 4FE, W4k T
children array [] P T 8L templateRef
{
"type": "viewScreen",
|'id" : "home " ,
"children": [
{"type": "label", "id": "title", "labelProps": {"text": "Home"}}
]
}
viewTemplate
% viewTemplate @R[ E MMM, Z1THI ] H create_view(...) BIALHI, WAL
children[] Hifiid templateRef FLAIL.
FHRSCRY
o« GUI 312
o LA
B
Key |28 | A B & % | M
=) B
type | string | Jo =z FHEHN "viewTemplate"
id string | 7o = FEAR id
node | ob- | g e BMARAET ;. AREELE 1d, parser £ lIAAR id BsLfl id JEA
ject 2 id
{
"type": "viewTemplate",
"id": "menu_item",
"node": {
"type": "button",
"children": |
{"type": "label", "id": "title", "labelProps": {"text": "Item"}}
]
Qi)
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templateRef templateRef HEEHINAE children(] H1, 42 parser $54, N2iafThifE254L,

Key ER | BOME | RBEPIE | iR
type string | Jo = [E%E~ "templateRef"
id string | Jo o LB R id
templateId | string | T =2 TS viewTemplate. id
slots object | {} 5 FAH N ED slot id 4k slot N
overrides | object | {} i FASAR A T RE AT B A 7 i R T B
{
"type": "templateRef",
"id": "wifi_item",
"templateId": "menu item",
"overrides": {
"title": {
"labelProps": {"text": "Wi-Fi"}

}

}

B ATAE children () ] slot parser $5 48 il B ffe 144 :

{

"type": "viewTemplate",

"id": "settings_card",

"node": {
"type": "container",
"children": |

{"type": "slot", "id": "content", "children": []}

]

}

slot.id WhdEss, LHE slots ANV NE. REAEFEAS slot B, ] slot K children
4’15?9%‘»)\17\]?5, Yﬁﬁﬁh}\v\]fe}ﬂﬁﬂ 2%, slot HIF parser W EUEAE, AN@B THHEMZEAL. KA slot,

% slot id B33 view tree AR slot %‘K%'ﬂi%ﬂo

overrides [ key {f FIARAR A XS BEAR, S FAFEREL " " FORBINRARTY . S0 H BRI R
By AAHFET id. type. children, node. templateId. slots 8f overrides, ¥4 slots fl
overrides [R|BFEAERT, FeiETE slots, A ] overrides.

interactionTemplate

%  interactionTemplate & M=, dhim . IRSHE A common props, H¥E parser B EST,
N2 % runtime view, 1115\@)1 interactionRefs §|f)5, B E A commonProps. stateStyles,
events fll animations & & &|T 5 .

FHIE SR
o GUI 31
o« AL
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TR
Key et RUME | REWME | A
type string P i [H%E N "interactionTemplate"
id string pin = FEH id
commonProps | object {} w #Ri\ common props; i AHL I B SE
stateStyles | object {} H ERIIRSFES 1 A H B 5
events object[] | [] 5 N E RIS iG]
animations object[] | [1] = e NESRED =SS ni)
{
"type": "interactionTemplate",
"id": "press.scale",
"commonProps": {"pressLock": false, "pivotX": "50%", "pivotY¥": "50%"},
"events": [
{"type": "pressed", "effects": [{"type": "startAnimation", "animationId":
—"press_down"}1]1},
{"type": "released", "effects": [{"type": "startAnimation", "animationId":
—"press_up"}]}
] 4
"animations": [
{"id": "press_down", "trigger": "manual", "property": "scale", "fromMode":
—"current", "to": 236},
{"id": "press_up", "trigger": "manual", "property": "scale", "fromMode":

—"current", "to": 256}

]

Vi ARy TR
e viewScreen/viewTemplate I3 view 7 S A4 H F B
e id
e mountMode

e children

PR ST S TE AN

RN T FERH AT, Fll layout / placement / style/props/events/animations, %

LB N ST AR R Y SR

ISR
o GUI 31
. TR
2
TN
. Bk
. T
. FH

o I

I EREEE
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Key A RiME | RE | A
WIE
type view type | o Sk MR Ul container, label. button
enum, T
type
id string Jo = 2 R id
mountMode| eager / | eager w5 {{ viewScreen A& X
dynamic
layout object baseline | 7 24 B A AR Ry LA
placement| object baseline | 77 AT S QAR AT
style object theme & | 15 Ml
AR
stateStylgsebject {1} S REHARTS W) R style 2835, W.State Styles
partStyles object {1 = N part (41 indicator /knob) HJJEHE style
35, ULPart Styles
styleRefs| string array [] 5 5| F1 24 B Runtime theme H )y 44 FE2C, HeB L+
&
interactips®mgarray [] 5 5| ] document N interactionTemplate, fF
SR (R B S SEURIT RN
events array [] w FE
animationg array [] % 7= Bl =3 )
bindings | object {} & store Z§ 5
children | array [] % R I=ViES

S¢#& props i & H & 1

styleRefs styleRefs % JiJ Runtime theme Py A AL . g AEa key AL S ., B0 shell.
card 5{ shell.pageTitle,

ARGY (AR EILEH) v N theme, 47 theme [) al1/##F type. styleRefs. JnHH
style. stateStyles., partStyles. HITT A HY style/stateStyles/partStyles S2H

AEEILEH . TR Z AN A KX BRI style ref 2x8Bkid 74 i warning.

{
"type": "label",
"id": "title",
"styleRefs": ["shell.pageTitle"],
"labelProps": {
"text": "Apps"
}

interactionRefs interactionRefs | T& H document asset B[] interactionTemplate, £
M H ) events / animations 2B M| T S A B, commonProps /stateStyles /ENERIA
HE A A B e

Y styleRefs A, 3IH—PMAIFELEN interactionTemplate & PR (document i< 2k
W), A ZEkid ) warning.

{

"type": "button",
"id": "install",
"interactionRefs": ["press.scale"],
"events": [{"type": "clicked", "action": "store.install"}]
I3
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id
o [A]—A0 BT LA ME—
o Jii/Z screen MITHZERiM id ¥E [G]— document PN ZFME—,
mountMode 4§ H % viewScreen H& X,
=) ax
eager document load i} 817 screen 45 i A 5 VLTI A 20 80 g o7 R RT L) L T
dynamic | ¥k mount Bt F-AI % screen T#}; @A AE T, 8> document %) 451k 44
type i view 7Y type HERE AR, g AT A L JE props 5. screen il template {7 ] asset

type viewScreen/viewTemplate ik, NEFEMEE T &,

[ ax £ 8 props

container WA TG

label KR labelProps

button FRAILA 2 Jo, R SCRMERIRI T 1abel
image & s imageProps

textInput A H AHE textInputProps

slider H4& rangeProps

switch F & toggleProps

checkbox 52 e hE labelProps + toggleProps
dropdown TRk g dropdownProps
progressBar jﬂ:ﬁ% rangeProps

spinner RN En

arc SR s rangeProps

line Pree/ LB lineProps

table FERBAA: tableProps

keyboard e keyboardProps

canvas A canvasProps

frameView BIRIE g s | frameViewProps

type Gl L RH 1 camelCase Hik,

children
parser 54,

2R

e children PARAYFH I viewScreen,

o [Al—ACHT BRI AL 1 WA AE—

o TR PARZALE HORY children,

o AJPAME] templateRef #ASSLHIML viewTemplate; BIRNIRAH slot REEFHh 14, ¥
DlviewTemplate.

e placement.relativeTo W H ${view.*} SCAARFR SB84E, FIUN ${view.anchor} B{

${view.host.anchor},

Subtype S:fji

o screen
* container
o label

e button

e image

o textInput

children g Al H4l. BT RAZMRE—DE@ELT N, H—4 templateRef
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o slider

o switch

e checkbox
 dropdown
o progressBar
o spinner

e arc

o line

o table

o keyboard
e canvas

o frameView

screen
tYE  screen FRTIHEETUE, HAFTZMA, i Runtime: :mount_screen(...) FHFHE

A~ display + layer,

FHIE SR
o LA
o viewScreen
o Runtime

VIR L
o ¥ ¥ mountMode

e B\ placement .width/placement .height J§ match
o JHHEAEH document P SR BURIAR 5

L)@ props screen 4 HI¥AE %8 props i, FEMH commonProps. layout.placement fll style,

L

e scroll

e gesture

e focused

e defocused

container
Y% container @IHEALR T A, WAENTZBMAR T .
LIPS @]

o« LA

. BB
. FH

L)@ props container M4H[{%A %)@ props 18, F (] commonProps. layout. placement Fil
style,

Espressif Systems 297 Release master
Submit Document Feedback


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=&sections=&version=Release master%20for 

Chapter 6. GUI 214

L

e clicked
e scroll
e gesture

frameView

W% frameview F/RBIFHEIMIZ M, LH S THERE]—HU 7 iZent, HalrFizgnh it
Mkt i, BB

HIESCHS

o LH
e frameViewProps

)& props

e frameViewProps, £ [§ W frameViewProps - frameViewProps.autoRegisterOutput -
frameViewProps.outputName - frameViewProps.colorFormat

WL
e clicked

label
% label TR SCARTT M.
AHIE SRS

o LK
e labelProps

)& props
e labelProps, & WLlabelProps

GO

e clicked
e scroll

image
% image FRE R A
MR

o LA

o imageProps
« imageSet
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%) props

e imageProps, 1% WimageProps

. "ﬁq!?)iﬁ ?E{: - imageProps.src - imageProps.recolor - imageProps.recolorOpacity -
imageProps.angle - imageProps.offsetX - imageProps.offsetY - imageProps.zoom
- imageProps.pivotX - imageProps.pivotY - imageProps.innerAlign

AL

e clicked
e scroll

button

MY button FORFHIT M. FHHEYHIANE label; #FRERR T, LARABINT label.

HIESCHS

o ALK
o commonProps

. Fh

L)@ props  button YH[VA L8 props i, FElid commonProps. style il children FikFTH.

LA

e pressed

e released

e clicked

e longPressed

¢ longPressedRepeat

checkbox

% checkbox FyRaty A A HEHE .

PGS
o ALK
e labelProps
o toggleProps

1) props

e labelProps, #{#F IllabelProps
e toggleProps, & W oggleProps

LA

¢ valueChanged
e clicked

switch
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% switch R HIF KT M.

LIPS R
o LH
o toggleProps

)& props
e toggleProps, 1H{# W oggleProps

WA

¢ valueChanged
e clicked

slider

WY slider FI/RATHIBHEMEST .

FESCH

o LK
 rangeProps
. R

) props
e rangeProps, ¥ WrangeProps

FWAAE

e valueChanged
e pressed
e released

Part F£3

e partStyles.indicator: B % W % &, 7 B B bgColor. bgGradientColor,
bgGradientDirection
e partStyles.knob: #izhF4l, T E i style fl stateStyles.pressed

ZN ]
"partStyles": {
"indicator": {
"bgColor": "#2563eb",
"bgGradientColor": "#38bdfg",
"bgGradientDirection": "horizontal"
} 4
"knob": {
"style": {"bgColor": "#ffffff", "radius": "12dp"},
"stateStyles": {"pressed": {"bgColor": "#dbeafe"}}
}
}
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progressBar

HEY% progressBar FRFEELIT A

FHSR S

. AL
o rangeProps

)% props

e rangeProps, ¥ WrangeProps

LS

¢ valueChanged

Part £
» partStyles.indicator: BEUAFHEE, AITCE W QY SR

ZN ]
"partStyles": {
"indicator": {
"bgColor": "#22c55e",
"bgGradientColor": "#3b82f6",
"bgGradientDirection": "horizontal"
}
}
arc

WYL arc FORIUEEUE T A

HIRESCHY
o ALE

o rangeProps

RN

)& props
e rangeProps, & W rangeProps

LA

¢ valueChanged
e pressed
e released
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Part FER,

« partStyles.indicator: X EIEX} I FE/RIK. PJELE arcColor, arcGradientColor,
arcWidth, arcRounded

« partStyles.knob: ¥izlFH
arc WA RAWAZ; LVGL backend ¥F arcGradientColor JEAFE I 43 B 22 il 3T AL €6 A8

il
"partStyles": {
"indicator": {
"arcColor": "#22c55e",
"arcGradientColor": "#3b82f6",
"arcWidth": "10dp",
"arcRounded": true,
"arcGradientSegments": 48
}
}
spinner

Y spinner Fn NS Y 5.

LIPS R
o LH
o commonProps

L) props  spinner Y4{i¥A %8 props 18, FEiF ) commonProps. style fll placement Fik,

(R G

e clicked

dropdown

HE%E  dropdown FiR FHEETT M.

FHSR S

)
e dropdownProps

) props
e dropdownProps, i WdropdownProps

WA

e valueChanged
e clicked

¢ focused

e defocused
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textInput

HE%E  textInput FREAMETT &, XM backend 11 SC AN A5 44,

FHSR S

e ALK
o textInputProps

)@ props
o textInputProps, g WtextinputProps

L

e valueChanged
e ready

¢ focused

e defocused

e cancel

keyboard

MY keyboard FRim HEIUEE LY 45,

FHOR SR

o ALK
o keyboardProps

)@ props
e keyboardProps, 1 ILkeyboardProps

WIS
e valueChanged

e ready
e cancel

line
E%  line FRR AL .
FHSE SR

. AL
e lineProps

)@ props
e lineProps, 1#[H WlineProps
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L

e clicked
canvas
% canvas FRAHlGATT .
LIPS R |

. ALK
e canvasProps

%) props

e canvasProps, 1EEILcanvasProps

WP

e clicked

table

Y table FUR HEFARATAL

FHSR SO

o ALK
e tableProps

)@ props
e tableProps, 1#(# WtableProps

WA

e valueChanged
e clicked

FEX

Y A T view TR EITE RSN Llayout P W HEfR B 147 4, placement #E
H B UM AT SR, style BEiAER, props PoE KRB E BRI NE SR,

FHSE SRS
o GUI 31
o LA
o YT
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AHLSCH

X | (AEAE

By | MBI S WA R % T (none / flex/grid)

A | AT AT AT A ORGE . ARAs . MY E . grid cell)
HA | ke B M backend | 1S X

ot | AR props RN

Aii Jmj

RN ARSCRY UL layout FYFBE L. AT JSON fififi] camelCase.
AR HMTE Layout s J7 i HHRF. Aabr. 4 S0F1 grid child placement i S AR A € 15 .

FHE SR
. X
o GUI &1
o« LA

. Rf

DEEO layout HASEYRTT AWM E OB T3 A, AOSCYHT A H B Ui g s 1y s
e S EH S RSE. ABbR. S5, grid cell {5 B4 —51E placement B, Lg%,

#FF )& Runtime view debug, backend H£x%ishe2 il debug outline J7 =LA XEFHEAS
layout {15,

pOE HENE Backend 174
layout L HIAT S AT A R H S B 7 | backend W H 2R, flex B grid 5 X
=
placement | 24H[HT S QN9 AT S AR backend [ RF . Abkr. X4 SR grid cell 1
X

style Hfsiiloc R0, Flangit. B . AR . A2 placement BRSE. RS layout,

Dimension layout.gridTemplateColumns/layout.gridTemplateRows fif] dimension:

JSON & RITER Backend iE X

120 [E%E 120px [ %€ grid track

"120dp" round (120 * Environment.density) | EEHZE

"50%" SizeMode: :Percent, {H A 50 backend A] WL A AE YT track A EE
"match" SizeMode: :Match IS/ Be 3% track B35x5S 8]
"wrap" B4 | SizeMode: :Wrap HNAITER ST

dp FAFER HSZ R dp 540 A A RS0k s R4 SRR E S8BT backend B, Ay
Pl density.

layout layout JZ[3% object., HREIFASENWH] gui_interface N# layout baseline, Ff JSON i
FEHET . 241 baseline SE4T:

e type = "none"
e flexFlow = "column"
e mainAlign = "start"
e crossAlign = "start"
e gap = 0
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e gridTemplateColumns = []
e gridTemplateRows = []

WALRE, BRAE IS T KOS T backend B BT )R

FRER
Key E- 31l & | Ul Backend 177 / BRI
A
!
type none/flex/grid none| HEM BT EAXN TS | none X A 31 B A
mA R = flex /grid Jg XS B AT
=
gap number px B "Ndp" 0 flex/grid 13 [f1] JR. I flex/grid FE X
flexFlow row column | columflex FHF NS5 EEHIT | N type=flex =X
/ rowWrap /
columnWrap
mainAlign align enum, i, align | starf flex FHlIX}55; grid tracks | backend % i J7y JS 24 Wkt 1t
enum BRI 0 55 B Y track X} 5%
crossAlign | align enum, I align | starfflex 32 ¥ #li/track X} 5%; | backend %717 J&y 2% 20 It
enum grid tracks BRI FF | BIRE X hEL track X} 5%
gridTemplatlediniensios|] [] grid F e e X 51 B 5} 3] backend grid
track descriptor
gridTemplatiedimension]] ] grid fTHLEE X [7]
gridTemplateColumns

align enum % #¥f start.center,end, spaceBetween, spaceAround, spaceEvenly, stretch,
Hrp stretch F3 T placement.alignSelf, FTE flex ¥}55H<H# start A0FH,

WA 361
type .
& 'aX
none | AJEH backend HZfHfR); 17 A H placement HE (i E
flex | B flex fiJ5, % flexFlow., mainAlign, crossAlign. gap HFBE3E T35 &
grid | B/ grid fiJ7), ¥ gridTemplateColumns/gridTemplateRows & W%

flexFlow

align enum mainAlign,

=] X

row FHRE I M A, AT
column FHI N R, A AT
rowWrap RN, SRS LR N —1T
columnWrap | FHiH\], ZEEIAS EHHEE] 5]

crossAlign fll placement .alignSelf FLEE[R]—2H align {H:

& aX

start SEAR RN T

center JE TP 5F

end AL N5

spaceBetween | BRI, a5 H 553 4 258

spaceAround | &I H M4 BCAH 58S M A5 R]

spaceEvenly | WiHZ [ PAS T REAMIZS ) 5EHH5

stretch PrRIEWE ] S8 FEAT erid TUIHY placement .alignSelf
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none none KMMHIT R A SR T RUMTENMSE M4 A/ placement PE,

{
"layout": {
"type": "none"
by
"children": [
{
"type": "label",
"id": "badge",
"placement": {

"mode": "relative",
"align": "bottomRight",
"x": "-12dp",

lly": "712dpll

flex  flex iEXFTTT RSN flex A0, M ELHE 77 50

{

"layout": {
"type": "flex",
"flexFlow": "column",
"mainAlign": "start",
"crossAlign": "center",
"gap": "S${constant.metrics.pageGap}"
}I
"placement": {
"width": "S${constant.sizes.match}",
"height": "S${constant.sizes.match}"

XN AT B flex ffiff, WA flexFlow. mainAlign, crossAlign #il gap.

WA flex 45 SUFFZE 5 H 241 track YRR [0], BAEX 17 s placement i ff] flexGrow.
AT placement .width: "match" #4l] Figma Auto Layout [{j F#%lj Fill container; match &
FAXFACHRT 1P 100% RF, A flex o) 4x 25 0] o

grid grid ik HTYT AR grid 4%, gridTemplateColumns / gridTemplateRows i X tracks,
FA5 5fid placement .gridColumn/ placement . gridRow A cell,

{
"layout": {
"type": "grid",
"gap": "10dp",
"gridTemplateColumns": ["match", "match"],
"gridTemplateRows": ["wrap", "wrap"]
}I
"children": |
{
"type": "slider",
"id": "slider",
"placement": {
"height": "40dp",
"gridColumn": 1,
"gridRow": O,

Q)

Espressif Systems 307 Release master
Submit Document Feedback



https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=&sections=&version=Release master%20for 

Chapter 6. GUI 214

(£ L£50)

"alignSelf": "stretch"

}

XN JE AT R JE i erid 755, M columns/rows track, ¥&{& align, H 77/ placement .grid* &
BORAST Y. cell,

R ¥ ogrid T Ui3H 35 T AE cell, #E & # J§ placement.alignSelf: "stretch". NEH
placement .width: "match" #J cell T&E; match FIRFHXTCXTERE) 100%, AEEMT 2417 grid
cell,

WS A SCRYUEEH] placement MIFERE Y . AFF JSON {#i ] camelCase,
AR T placement . MFIHT A SR IEERH 5 .

FHIESCRY
- X
o GUI 3£
o« B
. Bt

o Runtime

DA placement HAATTHITY S H B UM g ST S, AUF5:

o Tifm
o ZaXtALRR

o AHRTACAY L Ek 24w S V\Jﬁ IR EE AL
o AL grid B cell 15 5

placement AHTE Y FI SR TSR . FAT RIS ST layout, HIL4 A

Dimension placement.width/placement.height {#iJf] dimension:

JSON g RS R Backend &%

120 Bl%E 120px i E BRI

"120dp" round (120 * Environment.density) | FEHZE

"sog" SizeMode: :Percent, {H N 50 R AR RS E 4
"match" SizeMode: :Match PEREAC ] H R

"wrap" {4 | SizeMode: :Wrap RN Pras Ko

dp FAPER H 2 H s dp J540 A A RS0k s B8 TR R E LB backend B %, A&y
3 PA density,

placement .x, placement.y. placement.width fil placement .height HJ{fi[f] constant BY env

PR, Bl

{
"placement": {

"x": "S${constant.ui.overlay.metric.railWidth}",
"y": "S${constant.ui.overlay.metric.topBarHeight}",
"width": "S${expr (${env.widthDp} - ${constant.ui.overlay.metric.railWidth}) }
"
(R IUaRED
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(8L 7))
"height": "S${expr (${env.heightDp} - ${constant.ui.overlay.metric.
—topBarHeight}) }"
}
}
${expr (...) } MEERALMAEYE 2 T EBFA SR AL x/y JlH /2 integer, "Ndp" B "N%", width/

height J## & dimension, FiRFIEVE. S{env.*} FEAIEANIEN Wconstant .,

placement placement J&HA]1E object, HRAGITEIEMN H gui_interface PN placement baseline, F-Hi
JSON B F B .

—H%&Y 5 baseline 24

e mode: "absolute"

e width/height: "wrap"

e x/y:0

e align: "topLeft"

e relativeTo: ""

e gridColumn/gridRow: 0

e gridColumnSpan/gridRowSpan: 1°° (ZEWHEE >
e alignSelf: "start"

e flexGrow: 0

screen ;2 flap:

o ¥ screen SEAEME placement .width/placement .height
o B{ placement object fFFEHARE G XA FE
o runtime {1 HRA R~F4MK "match”

WAtRUL, XA&ZERA Lt baseline BN, AR :

o WSE T SRR SR wrap
o screen BRIA S AL R X,
o WARARFE screen FRAF T "wrap" sfEE RoF, WA i

1 HYEE0)
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Key i) BAME Al Backend 177 / BR I
mode flow absolute MET SR AE | flow AEBNENL; absolute
absolute o LA ffif] x/y; relative {# 45
relative FIa] 3% H AR
width | dimension — & A A N | YET AR backend | FH 5 2% Te 1R Y
"wrap" ;screen ft
v Ainw] "match"
height| dimension — & A A N | YETh AR E backend W i 5 2% 15 1R X
"wrap";screen filt
A "match"
aspectRatring B number | Jg SMEREAALZIH | S fie Z0AE X HAE width
/ height AL wrap BHA]
x number 0 absolute Ak i Bk | T4 UAHXT AC P2 DE i
"Ndp" B "N%" relative X 55 1WF%
y number pX. absolute A% i B | H 4 XA NS = B
"Ndp" B{ "N%" relative % 55w #%
align | placement align | topLeft relative 4 1 backend £ S M2
enum, I, place-
ment align enum
relatiyesfmg S${view. SR F RN AT S JE
<path>} 235 A AT FH 224 i SO AR A X
) ${view.*} SR
gridCol imeger 0 MET EIAR | AT AR erid B2 5 grid cell
grid A5 placement
gridRoy integer 0 E4R=N) —pmﬁi/\ﬁl [f] gridColumn
grid PHEIHRTT
gridCol imtegepan 1 R T R \1‘%1?’%‘5"] J A% 45 backend , 272 AN
HIEL JEFEE WIHE >= 1
gridRoy Smeger 1 J:‘l HI SRR 1Y | R REAL 45 backend, A EAMIL
T8 JEHEN; WIHE >= 1
alignSehlign enum, I} | start éﬁ Bl A AE A | R F A A G ) grid cell
alignSelf grid cell N EXT | XF5F
b1
flexGropunteger 0 2[0S AL | 0B 1+ HEHL Bl AR A
flex track V\] S A | A
P 25 [H) Y G
g (Rl
mode
& aXx
flow HEERSE, AR EARR: B A5 flex/grid 5% backend ERIA iUl B
absolute | ] x/y fEAFXF SN G2 A4 XT AL A
relative | il align MRk relativeTo 4 S BV
placement align enum align {Uff mode = "relative" M.
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& X

topleft EE =S|

topMid H Am XA i
topRight HARKIEAN S
bottomLeft H AR N2
bottomMid H b5 DIk A T 32
bottomRight H b XN AT A

leftMid H AR XK A 22
rightMid EEESCTRES DS
center H b X e

outTopLeft H bR I My, 22X} 5%
outTopMid H bR XS M E 7, K-V
outTopRight H Fs DIk SMI_E 7, Akt 5%
outBottomLeft H bR KA IMI T 7, 2%} 5%
outBottomMid HARKISMUT T, KFJa
outBottomRight | HERKISMIT A, H X5+
outLeftTop H bR XS M7 g7, Eaixt 5%
outLeftMid H AR SMU AT, 3
outLeftBottom H AR ZE Ty, R X 5%
outRightTop H AR A4, FixgsF
outRightMid H AR AMIAL T, #EE T
outRightBottom | HARKIAMIL T, Filk5%

alignSelf alignSelf fff % B Y align enum: start. center, end. spaceBetween,
spaceAround., spaceEvenly. stretch, fF grid child placement P f% % J ¥ /& start. center,
end fl stretch; FHH stretch FREFILE grid cell.

flow flow NIZERIA placement, backend Hi% B R ), AN Eh HARFRECAE S . IR AQ T &2 flex/erid,
WRES SR MR A layout .type = "none", 5] backend ERIASLE .

Hr RS placement.width/placement.height B[ 2 LLF4AFER, il "s0s". Hakb
AR AT RS 158. "100%" 55 "match" YEF R placement size 2 {fr, fH T2 HE AT DASRIKEEAA )
LBl

placement .x/placement .y WA H /0 LA E, FlUn "50%", FH4H offset #24HITT SACKT 4
FIN A RIS x (EAACNA S, v (AN R . relativeTo HABRH S HAR, T2 offset
BT I EAT R 24 BT SO SR

aspectRatio placement.aspectRatio I TR SAMEREI, FF:

JSON & X

"16:9M Semb 16 / 9
"1024:600" | Timkk 1024 / 600
1.7067 Bl FH %S ratio

Y width/height Z5H AT F A LI LGNS, runtime 24 fit BATE 40N —il1, PRILRZSME

STEREAEAEARN. Hl width = 100, height = 80, aspectRatio = "1:1" I}, FZ&KIME
" 80 x 80,
PR -

s aspectRatio HZYH Y] view SME, ARIaH 147 mifif.
e aspectRatio Z%E width fl height A E wrap.
o AL cover/erop #HE; FBEK A NA R ESIE K, # ] imageProps.innerAlign,
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absolute absolute ] x/y YENMIXI TG 25 AR AR

{

"placement": {
"mode": "absolute",
"x": "24dp",
"y": "16dp",
"width": "160dp",
"height": "48dp"

}

XN e AT s B E i, HHE A G AN L %/ y WA RE (L.

relative relative {Ji &S EfL. relativeTo NAAHEXTACNTS , A4 BHFENT 24 1 SCE N B AR .

{
"placement": {

"mode": "relative",
"align": "center",
"x" . O,

llyll H O

"placement": {
"mode": "relative",
"relativeTo": "S${view.host.anchor}",
"align": "outRightMid",
llxll . "12dp",
"y" . O

}

FR -

o out* XFFUMIREH relativeTo, K NFEB4 backend AL N4 %] 554 4 outside anchor,
e relativeTo WA ${view.<path>}, ffllUl ${view.anchor}. ${view.host.anchor},
o path FHXTT Y4 F] JSON SCHARTT &, A% T 24 /7 5.
o BB .l ASERE 7 vl
o VTG4 EISCE NS RIS 2T R
« ARSI H B BEHFER.

Grid T-Jijf B X435 layout.type = "grid" B, T A4 placement.gridColumn /
placement.grldRow/placement.grldColumnSpan/placement.grldRowSpan/placement.

alignSelf P H O UM% A cell,

{
"placement": {
"height": "40dp",
"gridColumn": 1,
"gridRow": O,
"alignSelf": "stretch"

}

R A grid T IIE W T AE cell, #E#F {# ] placement.alignSelf: "stretch", A ZE i
placement .width: "match" 44F cell FifhiE X
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Flex grow placement.flexGrow J T E layout.type = "flex" BfHH LS HHEE, 1B
%t LVGL 1v_obj_set_flex_grow () :

o BIMEN 0, FRASH grow,

o 1 BRI EEECR R H7 HU B 20 ic 24 A flex track (878042 25 1]

o BAERSTFE, AN&SWAS placement .width: "match" B& L.

 ¥£ Figma Auto Layout 7, F#liFill container W5 placement.flexGrow: 1, MAE
placement .width: "match" #{ placement.height: "match",

"placement": {
"mode": "flow",
"width": "wrap",
"height": "1dp",

"flexGrow": 1

Image N} type = "image" ¥ &G Fil4b sizing 178, B F R IE W i imageProps.src:
"${image.<id>}" 5], WEPHEPIR width/height &AL 5.

Placement R~f LAI1TA
K[EE width #l height | {8 image asset B5LPr width / height {F>4 image view 5
W Bf [ o width | R EIMERSE; B NERSE4H imageProps. innerAlign

height P
HE % width TR E SERE T LG, S
Hill % height AR el v BE R L, HE S TE
fEH H 43 sk match VB R B CHME RSHAL ;R 259 image asset SE P Ve 2 7 i
R ] -
e HAH placement .width/height BEIZER-THRKT ONAZSS5HNMES; match / HAL /
wrap ANZ5HNHES

« aspectRatio ZIF image view #ME; EH NZENI imageProps.innerAlign iiE.

e innerAlign A4 contain, cover, stretch, center, tile ZEFTNEGREHR. /PME
FrlE E AMEE Y B{# ] imageProps.innerAlign: "contain",

o AR R EIEEAARCERTER, Em A A TRRE sizing.

FEX

WEYE AR SCRY R style MIFEIE X .. AJF JSON ffiff] camelCase,
AR HGTE style, EHFESGEEFNE, TB props iHEHZ k.

FHSE SR
o« GUI 312
o LA
o Bk

FERA ) style f&W Bk object. 47 e A e A [ 5 Ay -

1. NE#EHA theme.styles.all
2. NEERIA theme.styles.< ¥ & type>
3. 247 Runtime theme styles.all
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4.

5.

6. TEHER style

7. backend # /M AR R

e gui_interface

24 5 Runtime theme styles.< ¥ & type>
24 Hi Runtime theme §1 styleRefs 5| &R

BB 1 N EEBRIA theme
« Runtime #}4f theme ER[AEEZ, A2

ENNIERISI

F AR style JKITHE B G N RN theme FlI4RES theme

. ﬂi%)i theme F1-17 i AR E W F B, Ba A 7% 3| backend fi/Me AR YL

backend % ¥k W FEZUI & i & ResolvedStyle MLGIEI H EE’JJEEHJCXT%O style A ANET

backend BRI Z500F X EBGAESE 5 N EHEA theme, backend H 7137822 24 R .
Runtime view debug & llI[1}) /2 backend debug outline :

o XEMHUEAIE style.margin
s BEASERF, AMA placement. layout. E.3Z margin Bz # frame
o HAREH BB NIGCE, AR FTRIKIER UL X

JoIET

Key KA VN Ul Z
bgColor string, "#RRGGBB" " FHEF M
bgGradientColor string, "#RRGGBB" " ERiSpsui
bgGradientDirection | enum none "baﬁﬁﬁrﬁ
bgMainStop integer, 0. .255 backend ZR1A FEE M st
bgGradientStop integer, 0. .255 backend ZRiA V¥ {4, stop
bgGradientOpacity integer, 0. .255 255 T 17
textColor string, "#RRGGBB" B{ "S{color.*}" nn ARE{,
textAlign string enum, auto/left/center/right | auto AR KR
borderColor string, "#RRGGBB" " HHEBI
lineColor string, " #RRGGBB" e line 5 {4:4k -
arcColor string, "#RRGGBB" nn arc JRZ Pl €
arcGradientColor string, "#RRGGBB" mn arc JREkd ]
font string, W4~ "S${font .<id>}" NEEA theme 5 default | CAFAE
fontSize number px & "Nsp" NZEERIA theme k16 AT
imageFontSize number px B, "Nsp" imageFont 5f—#4 X <} imageFont g
borderWidth number px B, "Ndp" N 7B theme i 0 HHESE
radius number px B, "Ndp" N2 ZRIA theme Sy O Bl F 2P A%
padding number px B, "Ndp" 0 Py N B
paddingLeft number px & "Ndp" 0 Je iR
paddingRight number px B, "Ndp" 0 H N
paddingTop number px B, "Ndp" 0 IR
paddingBottom number px B, "Ndp" 0 TN
margin number px Bf, "Ndp" 0 VO 31 73
marginLeft number px 5 "Ndp" 0 JebhilER
marginRight number px B, "Ndp" 0 VeI IT
marginTop number px B}, "Ndp" 0 et/ SulEl
marginBottom number px B}, "Ndp" 0 S
shadowWidth number px B, "Ndp" N 73RN theme 4 O M5z R
shadowOf fsetX number px 5 "Ndp" PRI theme 4 0 152 X finfs
shadowOffsetY number px B} "Ndp" N 3 ERIA theme 2K 0 HEE Y ik
shadowColor string, "#RRGGBB" " BEZ S
opacity integer, 0. .255 NZEERIA theme 2}y 255 BRI
lineWidth number px B, "Ndp" N #EERA theme H 0 line F&sf2f£k°
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Key FE VN Ul i

imageOpacity integer, 0. .255 NN theme o5 255 image 223
imageRecolor string, "#RRGGBB" mn image #: 73
imageRecolorOpacity | integer, 0..255 255 image B 1
arcWidth number px B "Ndp" backend 2R\ arc JZk 75 ]
arcOpacity integer, 0. .255 255 arc JZki%EH
arcGradientSegments | integer, 2..128 32 arc YWAR4yE
arcRounded boolean backend ZRiA arc ¥ mi 5] £
clipCorner boolean backend XA EE R A

stateStyles 5 S AT stateStyles NEANR HARSHEAL T style 5. stateStyles MFEM

MY style #A, HAZH font / fontSize/imageFontSize, GRS N &5 0] & FIA ST .

{

"type": "button",
"id": "open",
"styleRefs": ["app.card"],
"stateStyles": {
"pressed": {"bgColor": "#e2e8f0"},
"disabled": {"opacity": 120},
"checked": {"borderColor": "#2563eb", "borderWidth": "2dp"}
}
}
SCRPEPIRES
pressed IEEHR
checked EL s 40 switch / checkbox Y T-#l15% & checked state [Fj3{4:
focused IR R
focusKey ALy ) R
edited IS
hovered FREE
scrolled wahh
disabled SRS
userl/user2/user3/userd | T HWRS

AN

« base style &SN FAA

o A~ state 1Y 7 3G FE L FEZ P A M A # theme,
stateStyleso

« state style L5 R FE; KRBT BRI ERE R EHEL.

. /\iTéf%—«lkuﬁ'_ﬁﬁ%% A3HF pressed+checked AR

« binding / event effect 7] 5 A stateStyles.<state>.<styleField>,
pressed.bgColor,

M Hi theme, styleRefs. & H &

B4l stateStyles.

partStyles partstyles H T 45 & {4 P9 #0351 & B #f =L
partStyles FrnEl—A view HYEARIR: . 24w

MA style {4 F£ /R main F 4s

Part G X
indicator | progressBar/slider/arc | EERIHE ., slider P HE. arc FE/RTRK
knob slider/arc iz FHh

EYE LA H E style shorthand, 1,374 style + stateStyles:
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"type": "slider",
"id": "brightness",
"partStyles": {
"indicator": {
"bgColor": "#2563eb",
"bgGradientColor": "#38bdfg8",
"bgGradientDirection": "horizontal"
}I
"knob": {
"style": {
"bgColoxr": "#ffffff",
"radius": "14dp"
}I
"stateStyles": {
"pressed": {"bgColor": "#e0Of2fe"}
}

AL

+ style {/5%% main ¥ G .

o B3/ part [ style F2AH [ 29 &% : P4 theme, 4 Hi theme., styleRefs. 5,5 H & partStyles.,

e partStyles.<part>.stateStyles [AFE T state FH5 .

e partStyles A¥#F font / fontSize / imageFontSize,

« binding / event effect W] 5 A partStyles.indicator.bgGradientColor, partStyles.
knob.stateStyles.pressed.bgColor ZFEk,

Range {#i"¥ progressBar fil slider W partStyles.indicator {fif] LVGL &&= #i48, & &k
[ /N [ i A -

"partStyles": {

"indicator": {
"bgColoxr": "#22c55e",
"bgGradientColor": "#3b82f6",
"bgGradientDirection": "horizontal"

arc Y%A 54 arc gradient; LVGL backend ¥F partStyles.indicator.arcGradientColor fE{ER}
1 4 Br 22 o -

"partStyles": {

"indicator": {
"arcColor": "#22c55e",
"arcGradientColor": "#3b82f6",
"arcWidth": "10dp",
"arcRounded": true,
"arcGradientSegments": 48

TEERIAFEA)Z Runtime ZEMRATTT S A style Bl 235G H—0 N 2 ERIA theme. %7 Runtime EL& /M
#H 4 )5 theme, i1t set_theme (...) FHMEIFE, B9k H BV :

e styles.all
o styles.< # & type>

il
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"id": "dark",
"styles": {
"all": {
"bgColor": "#020617"
Hs
"label": {
"textColor": "#f8fafc"
}

}

FiHA label RN EAF T :

"style": {
"textColor": "#efdd44"
3

N2 textColor VAT BB E M.

P F B PI A ¥ F & #RRGGBB, S]] ${color.<path>}"" (M % theme
B " colors fEHT) . ${color.x*} {U W] T B & 25 style 7B, i bgColor. textColor,
borderColor, lineColor, arcColor, shadowColor, imageRecolor M HEHNNW ) stateStyles
/partStyles FB. SFMRFERAREZTIE; AEE 0O HAL CSS 554 HE document validator [y
Befi4s, A2k backend IV i .

TS font W HIBTHET

{

"style": {
"font": "S{font.title}",
"fontSize": "S${constant.metrics.titleFont}",
"textColor": "S${constant.colors.primaryText}"

}

RS | AL -
o font: "${font.title}" ¥E parser HLEFH NFAARTIRG | H, A5 w2
« runtime £ &3 JISON FE{k % JE I backend BHASFAREIR
+ 7 JSON 7l backend #HE L [R] 44 44, backend BT IHILIE
o AN Fr: font: "title", ${font:title} BIEFE LA HIAEEHEER] style. font,

E2s2 K
o fontSize #EFE(HH "Nsp" 8 ${constant.*} FEHTHH "Nsp",

e sp AR N round (N * Environment.density * Environment.font_scale).

o WHFEFRRC ALY px, A3 font_scale .

o REAKE fontsize i, PEERIA theme 211t 16,

o BTN HFE AR fontSize S 0, backend FAERZ IR H BN TS 16,

e imageFontSize T style.font $8[i] kind=imageFont B354, Ul label PYEEEFR,
B sp ¥ px J5 Hi%3% imageFont [1) glyph &7 RoF; i 2455 H fontSize ¥,

Je i AR S -
1. ResolvedFontSpec.native_fonts FEiEITTH 3K 55 1) native font,

2. JSON/backend FAYYREN) primary_src, 4% fallback 45617 FreeType {4 .
3. PN Montserrat “F{£ ; FreeType /N AJ FH 8 SO AN AT I B H 2 []R 21| P BP0

FOFSRIET ROT style FBE 2 B80T px 5 "Ndp":
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"style": {
"padding": "S${constant.metrics.sectionPadding}",
"borderWidth": "1dp",
"radius": "S{constant.radii.card}",
"shadowWidth": "8dp",
"shadowOffsetY": "2dp"
;
}
TR

o B2 style A FE RN A BEATE: TAEKTESK N E theme 524 Fj Runtime
theme [ 24 I{H.

o NEERIA theme ) all EFE borderWidth / radius / padding / margin / shadowWidth /
lineWidth Z£%{4 baseline,

+ padding fI4}J7 0] padding* [AIEFFETERT, backend PAR# padding fEAPLRIE, T4 105
B 1 .

e margin 1435 A margin* A3,

o AR A IR BT RRABCE B TIR/EE” 15 L.

EW
{
"style": {
"opacity": 220,
"imageOpacity": 180,
"imageRecolor": "#0fl172a",
"imageRecolorOpacity": 255
}
}
e

opacity SN GBI .

o imageOpacity ¥ image 2> iiliBEH & .

« imageRecolor/imageRecolorOpacity §I image £ HlEi 0, W JAE theme style {1k icon 4
— g i A

o PEEBLIA theme [WERINERSZ 255, FORTAMNEH; M theme 517 5 e X 7 B ol B 35 % M6

o 4Hi parser H B3R integer, validator £xiF—HFR#1M 0. .255; ##H L <52 document 156 45

Bl RGN IR S ST SR, SRS I ARRF ™% namespace::

{

"type": "container",
"id": "content",
"style": {
"padding": "S${constant.metrics.sectionPadding}",
"bgColor": "S{constant.colors.cardBg}",
"borderColor": "S$S{constant.colors.border}",
"borderWidth": "1dp",
"radius": "${constant.radii.card}"
} 4
"children": [
{
"type": "label",
"id": "title",
"labelProps": ({
"text": "Controls Gallery"
} 4
(FITakEr)
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(& b))
"style": {
"font": "S{font.title}",
"fontSize": "S${constant.metrics.titleFont}",
"textColor": "S${constant.colors.primaryText}"
}
}I
{
"type": "line",
"id": "line",
"style": {
"lineColor": "S${constant.colors.accent}",
"lineWidth": "3dp"

JETE
WYL A SR G ST R 268 /18 U3 ALY props 3k, PAK bindings RIH§[HIE) props M7 BL. AJF

JSON ffi[fl camelCase, bindings key thf#i [l AFf camelCase &K%,
RYRYAMTR layout / placement / style/events/animations, XEEPRNETEE G XTI RS,

Submit Document Feedback

LIPS R |
o GUI £
o ALK
. B
- K
SR 22 FT JSON i i 25X props 1:
Props 13, i R RR FH
commonProps N e L syatl commonProps
labelProps label / checkbox labelProps
imageProps image imageProps
textInputProps | textInput textInputProps
rangeProps slider /progressBar /arc | rangeProps
toggleProps switch/ checkbox toggleProps
dropdownProps dropdown dropdownProps
tableProps table tableProps
lineProps line lineProps
keyboardProps keyboard keyboardProps
canvasProps canvas canvasProps
frameViewProps | frameView frameViewProps
T3k
o commonProps
e labelProps
o imageProps
o textInputProps
o rangeProps
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o toggleProps

o dropdownProps
e tableProps

e lineProps

o keyboardProps
o canvasProps

e frameViewProps

Binding #81% bindings #3455 props, W I/AJF camelCase fgis, #ilan:

"bindings": {

"labelProps.text": "status",
"textInputProps.placeholder": "placeholder",
"rangeProps.value": "value"

}

BT IO 7 BeR &5 24 B 7 B2 75 30 binding.

AME ) props MPEFEMY DU R AR Y FIA %@ props 38, % KA commonProps HIH
bR B

e screen
e container
e button

e spinner

« button FHEIHE, WML XIMT Label
e spinner ¥ % & JSON props

commonProps
% commonProps H R4 K m#RE M RS TF B

T EAMER FARJE T commonProps.width.height,aspectRat io % size/box 29 G —EfEplacement
H1; commonProps.zoom/pivotX/pivotY HMKE &5 )51) transform,

HIESCHS

- Tl
. ALH
. Rf

TR
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Key el ZIANE Binding Ul 20 / BR i
hidden | bool false commonProps. PEHAT SR EIR A show/hide zf ]
hidden TZRFEAE &
disableldbool false commonProps. EEHEIE RIS
disabled
clickallbool ¥ ¥ {F 2% | commonProps. B st 2
7 baseline | clickable
scrollabheol ¥ AF 22 | commonProps. BHIES VRS
7 baseline scrollable
pressLdchool true commonProps. A G A SRR, 24k
pressLock SERE LY RN pressed target
angle | integer & 0 commonProps. I GE T e
angle
zoom integer 256 commonProps. AR E; 256 Fos 1x
zoom
pivotX | integer px E{ | O commonProps . W HE B 48 i pivot 1Y X AR BR; 0
percent string pivotX "508" EoRTETEE—F
pivotY | integer px E{ | O commonProps. W BT FE4E I pivot 1Y AR AR W
percent string pivotY "50%" Fon T A EER—E

Baseline ZRiAMi clickable FYERIAESE H PN 7E baseline:

e label B\ false
o HEHFHAT L

JVON Y

scrollable BERIAE I H P 7E baseline

e screen, container BRIA true
o HBEHEHATA

SN

il

fll screen, container., button. image %, ERIA true

1l label., button. image %, BKiA false

"commonProps": {
"hidden": true,
"disabled": false,
"clickable": true,
"scrollable": false,
"pressLock": true,
"angle": 15,
"zoom": 256,
"pivotX": "50%",
"pivotY": "50%"

}

scrollable: true &% backend B HIEENEE f); scrollable: false £%i3K backend 2% & 5h
REST.

pressLock: true Fn#f )i RIFEHE 18 i 45 S, backend 18 & REF1Z 17 RUE N 24 B pressed
target, UIARIE(FT5EAEN HYE I IR pressLost HHUH LA RS &5, Vi E pressLock: false,

pivotX /pivotY CHFHRERL px 5L 4 AR . T AN Fe A AU BT RT3 pivot X (f 1Y A 9%
B, pivotyY AT S

imageProps
% imageProps @EHT image.

321
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FHRESCAY
. Bt
e image
* imageSet

Rk
Key et #X A | Binding Ul 201 / BR
=)
src string, WAZIA | "™ imageProps.| parser i N & F % id; binding 5 A store H
"${image. src . HA AR B id
<id>ip"
innerAlistning "defaufit" B xS 5/ HE =8 "contain™ WL F
enum, I TE [l AME N EFE BB R, "tile” AIALG
innerAlign offsetX/offsetY M F4iiEs)
recolor string, " imageProps. EHEEL; SFEAEXHAEED
#RRGGBB recolor
recolordptegerty0.. | 255 | imageProps. HEHMIEAMAE; 0 XHRA, 255 ZAMEHH
255 recolorOpadiBifh
angle | integer i 0 imageProps.| WHASHIGEREHE, AN ERTUrA 1 S
angle HEFA %6 [ commonProps .angle
offsetX integer px 0 imageProps. BEFWERERMFE; & 8T FRYysEsh
offsetX
offsetY integer px 0 imageProps.| B NEI\ ML
offsetY
zoom integer 256 | imageProps.| KR AMYEIE; 256 £~ Ixs EHT AT A
zoom IR S8 ] commonProps . zoom
pivotX | integer px #{ | O imageProps.| K AHEERE/ 460K pivot it X Akkr; YEH T RrA ST
percent string pivotX S pivot fE4e(#i ] commonProps . pivotX
pivotY | integer px B | O imageProps.| & AHUIEE/4HL pivot B Y Aedn; ERTRrA Y
percent string pivoty Y pivot (4] commonProps.pivotyY
il
"imageProps": {
"src": "${image.logo}",
"innerAlign": "tile",
"recolor": "#2563eb",
"recolorOpacity": 160,
"angle": 15,
"offsetX": -12,
"zoom": 320,
"pivotX": "50%",
"pivotY": "50%"

}

recolor 5 style.imageOpacity/style.imageRecolor FHH M/ imageProps.recolor fE
T A E T, style. imageRecolor A] ] theme/styleRefs i — 4 P E bR . A1 Hi& & recolor,
recolorOpacity BRI 255. BASFAFRAMRERE, FIBRE recoloropacity HMHifE,
TIRENIE ;. #%7 S A theme/style ZHE (G, TR REHESDIFFLHRE style Z80CR .

imageProps.angle/ zoom/pivotX /pivotY HAEH T 47 image 5,5 . M TEEA/ERERA T E
i) transform, f#i[] commonProps.angle/ zoom/pivotX/pivotY.

ASINCIER U

innerAlign
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=] 1Th

"default" | {§i ] backend BRiA & F %55 =

"center" B i N AAE image view [N JEH

"contain" | K& RS2 48 M RTE image view [N, 1 £ launcher icon. S icon 4F [ 52 /NIME
"cover" Pl v 45 LA 30T 8 o image view, AT REFRDY R R4

"stretch" | R RIHUEIF image view, APRERILG G

"tile" B FiE N, AIllA offsetX/offsetY s =

#15R image view [A|B}[EE T placement .width ffl placement.height, {H&HiXH innerAlign,
RSB OMIER 2 L 30901 contain 71 8508 57 LRI 7 68 K5

"imageProps": {
"src": "${image.icon}",
"innerAlign": "contain"

}

B R R 2 45 1) [Tmage RSt . f03R image view ffi il placement .aspectRatio, ZFERY
o image view SMIE; & N AAESMEN AT AL . HETEBITIH innerAlign HE.

labelProps

% labelProps i@ T label il checkbox, checkbox [ X EWIH T labelProps. text Fik,
RSP A checkboxProps.text,

FRESCHY

. Bk
o label

TRk

Key KA | BAE | Binding Ul #2Mm / PR i
text | string | "" labelProps.text | I/RMAS; AI{fif] S{constant.*} HET|H

il
"labelProps": {
"text": "S{constant.text.aboutTitle}"

}

lineProps
Y%  lineProps &EfT line,
FHOESCRY

. Byt

o line
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ER2 S
Key KR & A | Binding Ul 220 / BRI
B
points | Point[] | [] lineProps. LB BATEEN S BRI BT L2k
points B
Point ‘B § _ _
Key | K2 BOME | 2B
X integer px | 0 R X AR
y integer px | O Y AR FR
7l
"lineProps": {
"points": [
{ ||x": O, "y": O },
{ "x": 120, "y": O }
]
}
rangeProps

% rangeProps @ T slider. progressBar fil arc.

LIPS R
. it
o slider
 progressBar
e arc

B

Key #A& | BIAME | Binding Ul 220 / BRI
value | integer | 0 rangeProps.value | 4HH
min integer | 0 rangeProps.min e/ ME.
max integer | 100 rangeProps.max IO
step | integer | 1 rangeProps.step | AIHE; [l FEAPIERIEM P2

il

"rangeProps": {
"value": 45,
"min": O,
"max": 100,
"step": 5

toggleProps

%  toggleProps @ F switch fil checkbox,
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FHORSCRY

o Bt

o switch

e checkbox

TR —

“ [Key %4l | BoME | Binding OT 0 / PR
checked | bool | false | toggleProps.checked | XMEiIF XL AEIRE

il

"toggleProps": {
"checked": true

}

dropdownProps

% dropdownProps & T dropdown.

FE SR
o Bk
e dropdown
PRk
Key FR | B JA | Binding Ul #2m / BR &1
=l
options string[] [] dropdownProps. NHLET; binding FAFER TR RE AT N
options string array
selectedIndeinte- | 0 dropdownProps. LEnERIiES|
ger selectedIndex
ZN |
"dropdownProps": {
"options": ["Light", "Dark"],
"selectedIndex": 0
}
textInputProps
% textInputProps @&fTF textInput,
LIPS R
o Btk
o textInput
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TR
Key A | B jJA | Binding Ul S50 / BR i
=l
text string | "" textInputProps.text METH AR
placeholder| string | "" textInputProps. RSN
placeholder
password bool false| textInputProps.password | 27 /8 %M E R
multiline bool false | textInputProps. B ATFZITHA
multiline
maxLength inte- 0 textInputProps. WREAKE; 0 FZRAEIMNE
ger maxLength il
EN (|
"textInputProps": {
"text": "Hello",
"placeholder": "Type here",
"password": false,
"multiline": false,
"maxLength": 32
}
keyboardProps
% keyboardProps i& T keyboard.
MG SR
. Bt
e keyboard
R
Key ZA | EKIA | Binding Ul S50m / BR &l
=l
mode string | "text'keyboardProps. | fE#ET; backend % F 45 EE WL B B A
mode A
allowedModestring[] [] keyboardProps. | LY F|AAER,; binding 1257478, W
allowedModes "text,upper, number, special”
popovers | bool | false keyboardProps. | 245 e BiR
popovers
iconSize | di- 0 keyboardProps. | 4y image #HEH HIrER RN 0 Hnim K AR
men- iconSize R T 22 il
sion
targetText Btrymgt| "" 7w H#Fr textInput j§42; N2 keyboard A H 5
i A F SCAHE
layouts ob- {} e H @ XA A3 1 backend WLt %| native keyboard
ject map
keyStyles| ob- {3} N FRE S, Y d default / special /mode/
ject action/disabled
keyStyleRe fob- {} 7 RSP theme style id WL 2 3¢ (A
ject keyStyles WL
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mode Y7 A FFHUH

& aX

text A/NG R
upper AR E A
number g
special | fF5/FRRRTFATHEAE

U HF text. upper. number. special PUfh mode; FKZH mode &FF parser/validator [y BxiR4E . W5
allowedModes JE%S, role=mode [ HARMEAXNFES R P A disabled #2208 S

targetTextInput targetTextInput 3Z$F[H] screen 4EX} P54, 032 FrAH N 24 i screen root ) SR . 78
11

"keyboardProps": {
"targetTextInput": "/keyboard input/panel/input"
}

layouts layouts Jf JSON iR ##4#4T, N2afThE:. L text. upper. number, special P4
e . B MR DU AT, AT DA XT4

{

"text": "g",

"width": 1,

"role": "",

"mode": "",

"styleClass": "",

"image": "S${image.icon.backspace}"

}

H role WM AT DL E text, AT role (R BTN, text &35 fallback, #i&HE image,
backend & 7F 4 draw-task P JE H 225 ) %F BV image resource, FHBkid label 24 ; AN &4 per-key T-1E14:,
WAL E IR AT A textInput. ERE keyboardProps.iconSize #iji{; image Hf-2k 5 ingk o
WG] E R text .

X FFH) role:

Role 1TH
backspace | WBRREI—AF4F
left /right | B3l

space Bt

ok fih % ready

cancel fih% cancel

mode Y3 mode FEfaE A

width JufElR 1..15, HTREHEEMRT .
keyStyles RJ At UL E -

"keyStyles": {

"action": {
"bgColor": "#2563eb",
"textColor": "#ffffff",
"pressedBgColor": "#1d4ed8",
"pressedTextColor": "#ffffff",
"radius": "8dp"
}
}
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K EBE styleClass B, backend ¥ role HEWr: Ll F/F N default, EHEE N special,
Pl mode, HHIAMUH A action, AW AN disabled.

keyStyleRefs W] 5| i 24 Fi theme " ) iy 4 #E 2. runtime £ M 1% style [ bgColor. textColor,
radius PAMN stateStyles.pressed.bgColor. stateStyles.pressed.textColor fftrH 4
B R R f . keyStyles A3 A AE SR PUEE fallback; 4 W] — /> #F 2 2 [] B o B0 7E G A W
keyStyleRefs FMRMTEE AL IR

EN |
"keyboardProps": {
"mode": "text",
"allowedModes": ["text", "upper", "number", "special],
"popovers": true,
"iconSize": "${constant.ui.keyboard.iconSize}",
"targetTextInput": "/keyboard_ input/panel/input",
"keyStyles": {
"default": {"bgColor": "#ffffff", "textColor": "#111827"},
"action": {"bgColor": "#2563eb", "textColor": "#ffffff"},
"disabled": {"bgColor": "#ebe7eb", "textColor": "#9ca3af"}
b
"layouts": {
"text": |
["g", "w", "e", {"text": "ABC", "role": "mode", "mode": "upper", "width
—": 2}],
[
{"text": "Cancel", "role": "cancel", "width": 2, "image": "S${image.
—~icon.cancel}"},
{"text": "Space", "role": "space", "width": 6, "image": "S{image.
—icon.space}"},
{"text": "OK", "role": "ok", "width": 2, "image": "S${image.icon.ok}
"}
1
J 14
"upper": [
[mom"*, "w", "E", {"role": "backspace", "width": 2}]
J 14
"number": [
gram, m2m, "3", {"role": "ok", "width": 2}]
]
}
}
canvasProps
% canvasProps il T canvas.
HHOR Y
. B
e canvas
TRk
Key B3 EXIAME | Binding Ul S50 / BR &l
commands | CanvasCommand[] | [] canvasProps.commands | B2 H a9 3
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CanvasCommand ‘B3

Key FKE 2IME | 1R
type string " iy KA
x integer px 0 B TE X AR AR
% integer px 0 A ERIE Y ARdR
width integer px 0 s
height | integer px 0 =
color string, "#RRGGBB" | "" ey e
CanvasCommand type 47Ty o2
B ax FERAFE
fill ] color SEHFE#&A canvas Iy | color
pixel | £ (x, y) WE—IHBR X, y. color

width/height MF[&H parser UL, (HaSPATERMEH . KINHEH type S92

ZN ]|
"canvasProps": {
"commands": [
{
lltypell: llfill",
"color": "#3bB82f6"
I
"type": llpixel",
"x": 12,
lly'l : 8 ,
"width": O,
"height": O,
"color": "H#Effffff"
}
]
}
frameViewProps
WY frameViewProps il T* frameView, JITHCE &M A LN X 58 =k,
FHE SR
o Fit

o frameView

B
Key E: i BOAME | Bind- | Ul #2mm / BR %I
ing

autoRegisterOutbool true 7w e TR AE A B H B mWTgE A Ay
2k

outputName string " % TE i S8 FH %) 44 95 A 25 ) R back-
end HiE BRIAZA FR

colorFormat string enum, RGB565 | "RGB56%"f; i 2 i 15 2 AS 2

/ RGB888
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il

"frameViewProps":

{

"autoRegisterOutput": true,

"outputName": "camera preview",
"colorFormat": "RGB888"
s
tableProps
% tableProps WEfT table,
FHSE SR
. Bk
o table
PR
TR —
Key FE 2kiA{E | Binding Ul S0 / BR i
TOWS integer 0 tableProps.rows FHATE
columns | integer 0 tableProps.columns | FeHHI%L
cells TableCell[] | [1] tableProps.cells FATCAE AR
TableCell =Bt % § _ -
Key KA | BOME | A
row integer | O FICHSATR T
column | integer | 0 I
text string " FRLIUAS SO
EN ]
"tableProps": {
"rows": 2,
"columns": 2,
"cells": |
{
"row": O,
"column": 1,
"text": "Value"
}
]
}
st
Vi AT view A H 5847 R bindings ALBH store 2040 51T, events ALPIAZ HH

{45 action fgHy, animations ACFEFSBH3NiH, screenFlow 4b3H [E]— document Pj—%H screen [k

SHLYM.
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FHORSCRY
o GUI 312
o LA
o Runtime
AL SR =
X AR
- bindings. store J&4AEHIE,. subscribe
Es events. payload. action B%FH
g Halrs B EhE  (mount/show/hide 45 )
B35 | screenFlow, state, transition 5 Runtime screen flow API
Pz

W% bindings ;2 A[IE object, T Runtime bindings H =74 H (ELN I 21 24 BT 37 s i -7 B

SR
« XA
e GUI &1
o it
o Runtime
TRK ] _ _
“7 [Key KE | BOME | RH
<fieldPath> | string | & I~ JSON [f) camelCase jijgts, Wit
value string | Jo LR AR VR T A store key, Al B2
L

« bindings key WM& A JSON ] camelCase filigfe, HEEHG MM T B .

» bindings value J& X4 37 S BARVE I F) 4 store key, AHTHTZ

o fH A local key W[ &4 AT AR A, EEAEHAEE document_id + absolute_path +
local_key,

« props IS E R, BT Y Ei R

ot 28 FF45 11 625141 absolute_path

o [d—> document |, L ERESTT SN LAK HF—1> local key .

o [H] AR E R I 2 AN, tex i [F) 4 local key o

o document_id HAEEN] document, NHEME—E (50 MR SEAB A ) H AR 55

+ absolute_path A REME—F55E 0 - WPNERASAY A - BIRBAR S 151 A VRS i

o [A It bindings i) 1E X2 TP E i & document_id + absolute_path + local_key, MAE
document ¢ ME— key .

LB

Espressif Systems 331 Release master
Submit Document Feedback


https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=&sections=&version=Release master%20for 

Chapter 6. GUI 214

iz

ey e

commonProps.hidden / disabled /
clickable / scrollable / pressLock /
angle/ zoom/pivotX/pivotY

Sl

labelProps.text

label / checkbox

password/multiline /maxLength

imageProps.src / recolor / | image
recolorOpacity / angle / offsetX /
offsetY/zoom/pivotX/pivotY
textInputProps.text / placeholder / | textInput

rangeProps.value/min/max/step

slider /progressBar/arc

toggleProps.checked

switch/checkbox

dropdownProps.options / | dropdown

selectedIndex

tableProps.rows/columns/cells table

lineProps.points line

keyboardProps.mode [/ popovers [/ | keyboard
allowedModes/iconSize

canvasProps.commands canvas

style.imageRecolor / style. | &80 Xt image 7 S P-4 AERHE
imageRecolorOpacity

style.* 4

stateStyles.<state>.*

43 state ¥ pressed/ checked/ focused
/ focusKey / edited / hovered / scrolled /
disabled/userl. .user4

partStyles.<part>.*

SCRFPIER part 514 part 247 3RF indicator
/ knob

partStyles.<part>.stateStyles.
<state>.*

S NER part ;s FI T pressed / disabled 4% part
PREEFE

layout.*

&R

placement.*

i

SEEX props FFEX UL E 1, style/layout/placement 57 E% UL SCAY .

stateStyles.<state>.* {#i i fl style.* #HE M TF B, flll stateStyles.pressed.
bgColor. stateStyles.disabled.opacity. stateStyles.checked.borderWidth, AN FF
stateStyles.<state>.font, stateStyles.<state>.fontSize fll stateStyles.<state>.

imageFontSize,

partStyles fi I fl style.*

G IO B R =

] 41 partStyles.indicator.

bgGradientColor, partStyles.indicator.bgGradientDirection, partStyles.knob.
bgColor.partStyles.knob.stateStyles.pressed.bgColor, N FfpartStyles.<part>.
font. partStyles.<part>.fontSize fll partStyles.<part>.imageFontSize,

AIF API

e Runtime: :set_binding_value (document_id, absolute_path, key, value) HAH
A~ binding store; 75 HHi% binding {77 5238 i H UMY listener H W XY Bt
e Runtime::set_binding_values (document_id, updates) #t&=E AZ-)> binding, FHFE=

T S A9 dirty mask J545— apply, /0
e Runtime::get_binding value (document_id,

scoped binding 1§ .

e Runtime: :subscribe_binding_value (document_id,

A BT ) backend apply YK

absolute_path, key) #] 3 B 4 H|

absolute_path, key,

listener) W] I M F 4~ scoped binding 1) 5 A 45 £ listener % 44 25 (absolute_path,

key, value),

e Runtime: :subscribe_binding_value_with_id(document_id,
listener) iR EN subscription_id.,

key,

absolute_path,
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e Runtime: :unsubscribe_subscription (subscription_id) W % id F zh ¥y H @& o
with_ id ZREE T .
e View::set_binding_value (key, value) /View::get_binding_value (key) &4HjsL

Bkt T R ERESA.

e subscribe_binding_value(...) #&[H] ScopedConnection; connection #1454 EH S,
T3 unsubscribe (.. .)
e subscribe_binding_value_with_id(...) 1&J]H] SubscriptionId; EEFEHE. B

s B AW T B35 .

o R EEE W, 7] ffi | Runtime: :unsubscribe_subscription (subscription_id);
XA absolute_path /24 bindings ME— & v 45 HTELI .

e IDataStore J& Runtime PYERSEIYHTY, ASE K bindings BIATF AL .

+ bindings JET 5 54 scoped i EfE S, NET events FHEI].

W R

« binding 5 A £xWtit 5| props/style/layout/placement F ) ELZA& -2 B .

o backend R BN S 523 [ props. layout, placement #1 style.

o J5 %% binding T HUE N AR ML T BT AE ) mask, 41 imageProps.offsetX N4y Hj 5 B
image props, placement .x A&EKE K E width/height.,

e placement.x/placement .y fJ binding {H A {# ] "50%" X243 L offset.,

e placement.width/placement.height f{binding {Er] ] "75%" X H 0 placement.
aspectRatio A[{#iff] "16: 9" s FF4E .

o EBAR, [F—P SN FEEEAI mask, F5— apply.

o IZ4THT B B AE R T backend 5 AT, N FHT binding store; Q1A A JZ4EY T H O 1Y binding
cache, ZfjHZ 5 I R AOH Y. key BHRHF A

il

"bindings": {
"labelProps.text": "status",
"keyboardProps.iconSize": "keyboardIconSize",
"style.fontSize": "fontSize",
"style.imageFontSize": "iconFontSize",
"stateStyles.pressed.bgColor": "pressedBg",
"partStyles.indicator.bgGradientColor": "progressEndColor",
"partStyles.knob.stateStyles.pressed.bgColor": "pressedKnobBg",
"layout.gap": "gap",
"placement .width": "width",
"placement.aspectRatio": "ratio"

ELg

%S  events 2R[E%4H. BFA4IR A — backend Z{4:F| runtime action [FJILET

FHOR SRS
« XA
o« GUI 31
o FF

e Runtime

OB
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Key E3id] BOAME ERWE |

type event type enum | clicked | & backend F-{/}: A

action | string m & runtime 43 action

effects | object(] [] i AHSEAFRCR , R AT

G EW (i 79 90|
IR —son & G

pressed T
pressing Ei/gEmuN
pressLost AR B, 24 HT press sequence A TLRS
released FEIL
clicked Al
longPressed K%
longPressedRepeat | KiFHEE
focused RIS HE AL
defocused KA
valueChanged {HA Y,
ready A\ SE
cancel PUH
scroll Rl
gesture T¥

Payload Runtime {44 —{#i[i] boost::json: :object payload K& MMEIE.

kil # Il event | payload
type
textInput valueChanged{ "text": "..." }
textInput ready {}°° (Cready AHEF text)
slider/progressBar/ | valueChanged{ "value": 45 }
arc
switch/ checkbox valueChanged{ "checked": true }
dropdown valueChanged{ "selectedIndex": 1 }
TR A gesture { "direction": "left" }, HU{H left /right/
up / down
e Tob i Eds S clicked % | {}
UBIAD

¢ Runtime: :subscribe_event_action (document_id,

+ action ¥EHAVLHALD.

¢ Runtime: :subscribe_event_action_with_id(document_id,

action, ...):# document_id

<o) AR

action,

i SR [P BEE ) subscription_id.

e Runtime: :unsubscribe_subscription (subscription_id):

with_id ZREEFAITH .
e View::on_event (...): EFHAMKLH5H EventType 1T, A action i3k,

JFROR (effects)

% oid E 3 Wy JT i

effects IF Runtime NIAT, AFFEE app action [u]iE] . B effect 2RI £ 5% warning
FHARSEPAT f4E effect; JE3% schema AEMREHTHT Bl 4 o

> PR AR EFEAEREFE B EE L E pressLost, THTEX T A% E commonProps.
pressLock=false., >\ pressLock=true &¥F T34 37 5 7L B R E A7+ pressed target.,
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emitAction JR % runtime action, requirevValidPress=true B}, HIS[E—WKIEEFFHE LU
pressLost, NFkidIRA .

{
"type": "emitAction",
"action": "launcher.open",
"requireValidPress": true

setProperty & H#p view 1Y EAYF B . field & ] binding target i53%, 4 commonProps.hidden.
labelProps.text,imageProps.src,imageProps.recolor, imageProps.recolorOpacity.
style.opacity. stateStyles.pressed.bgColor, style.imageFontSize, partStyles.
indicator.bgGradientColor, partStyles.knob.stateStyles.pressed.bgColor,

layout.gap. placement.x, placement.x / placement.y HJ event value 0] {i i "50%" &

At offset, #LI[H] placement SCRY .

{

"type": "setProperty",
"target": "self",
"field": "style.opacity",
"value": 180

setProperties It EHBHMEZNFE. 8 updates[] entry fl 7 target., field, value.

{

"type": "setProperties",

"updates": [
{"target": "self", "field": "commonProps.zoom", "value": 236},
{"target": "./label", "field": "style.opacity", "wvalue": 220}

startAnimation / stopAnimation JEzhEi (% 3H . startAnimation A1) animationId 5| H HAx
view [ animations [] ] trigger=manual Zfjif, t 7] DAk animat ion object. st opAnimation
¥t target + animationId{&I1lH event effect R NI iC %3N .

{

"type": "startAnimation",
"target": "self",
"animationId": "press_down"

H#bs (target)

5j EX
self BH4 2 HT AR view

./child/path FEX 4 TR view
/absolute/path | 4H] document P24 % &2

UL -
o [A]—> document |, FSHEHINIESS action WA RME—.
o [F— AR E A R 2 AN LB m] AL R~ action,
o BEMSLBIAL ] action B, WL event .path KA HAKSLM|, event .node_id I TFX
AR PR BB A AT A
e subscribe_event_action(...) iR[H] ScopedConnection; connection #114)5 B sk IT .
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e subscribe_event_action_with_id(...) 12\ SubscriptionId; B HREIIHIH, ~¥
if document_id + action FEHRLHL,

EN |
"events": [
{
"type": "valueChanged",
"action": "preferences.language"
}
]
i e Bl s 1 -
"events": |
{"type": "pressed", "effects": [{"type": "startAnimation", "animationId":
—"press_down"}1},
{"type": "pressLost", "effects": [{"type": "startAnimation", "animationId":
—"press_up"}1l},
{"type": "clicked", "effects": [{"type": "emitAction", "action": "launcher.open

—", "requireValidPress": true}]}

]

gy

HEYE AR SCRYPEHH animations HIFEGE L. AJF JISON {#if] camelCase, enum [HA X EERE .
A HATE animations. FESGEERFH, RGBT ERILE.

AHE SRS
« XA
o GUI 31
o LA
. Fp

MY animations 2 R[IERAH, WHAEALE view 15 (U container/label /viewScreen £8);
ANETEEM type = "view" W RiZEA. BABEHIHAR— S ELA S X S .

SEEeIE

o &AL manual /mount / show/hide

o FJHEM: opacity/x/y/width/height /scale/angle/offsetX/offsetyY
o A from/to

o fromMode = current: JEzfII}A backend 4 HiJE E(EITIE

e toMode = relative: PAfEATIGHY from NEMETELEHRH

o JLfill easing, delay. repeat, playback

J5i i B 2 Y E B AY N I R M props JE(. layout., placement’ (HEEF X4 FH M A — K
** commonProps ] transform, {l zoom/angle/pivot),style,debugoutline, animations,events,

WiJ51T P bindings. [Nt mount BEIFAAN;, 5 RKIHI4A props. i, AT LN

"
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Key | (& BAME AL Backend 1775 / BR I
id string nn S bR, 8 | 2457 backend A3 1d ZF k.
?s{;g VR SE A | BUEECE H )
triggestringenum: manual | JSON f# A7 Bt 1A | REMBTE 3 | manual AEgia = trig-
/ mount / show / | mount; afrH*FRER | Fhim ger H3/E23), FT runtime
hide A manual API
properstyng enum, i, Prop- | opacity P W g | R backend Xof [ JE M T
erty Ui UL gk Biee
f romMcsfieng enum: | absolute EASEMEMT T | current £330 3hm B 3L
absolute / = B backend Y4 HifJ@ M{H.
current
from | integer 0 FEIGE V£ -4 backend ] 1] 2 15 {8 ;
MHIA S dp / sp FAFE
t oModestring enum: | absolute RN )7 | relative % TN
absolute / 7 resolvedTo =
relative resolvedFrom + to
to integer 0 ZEi(E [6] from
durat iinteger ms 150 1E [ shm B | validator Bk dE 17 ; backend
FeAE UK T
delay integer ms 0 JEBIIER validator FE3R JE 17 ; backend
FAE IR R AT
easirgstring enum, U, Eas- | linear SIS i) %) backend 37 ¢4 eas-
ing ing
repedtinteger 0 BRI validator ZL3K JE 1
playkatdol false TG FEHL | true BFXE: reverse duration,
KT duration
fi %L (trigger)
Trig-| fib & B4 HEITTA
ger
manua A 75 B AR dy B ik & i Runtime: :start_view_animation* ().

SystemGui.StartViewAnimation, SystemGui.
ExecuteBatch XZiafTi} APIffi

moun thackend F2ISH PRAF Y i Bl 41 K}

apply_animations ()
run_animations (..

Mount)

-7

oo B W A

show

S E S EER TSRS
42 hidden; B 5% commonProps.
hidden M true %%} false

PR R BT S 7E mount J 32 B —IK show

hide 5 %
false 25 A true

commonProps.hidden M

% hide

P af i hidden (9 AN S AE S 81 R Y T B S

i3

"
1T

o WIER[E 7 S A FE B mount 1 show #il], H AT I A /2 hidden, P4 trigger £XTEW] AR Y. A

brBeR e

e show/hide {}ffi commonProps.hidden RG4S

BB MO A ik
e click, pressed, valueChanged % ZF {f w DA #
startAnimation il & manual 3 mj; 0] PA4k %Ly app £ action [1] ¥ ¥ i# A runtime

API,

b,

FimiEE (property)

events|[].effects

A& A backend X GR ] WAL SMHACAD E

o
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Prop- | from/to &t | UIEW T

erty

opacity| 0..255 1B T e R A 7 0 %], 255 AiFH

X px BHON % X AR bR absolute/relative 7 4} ) 3l il {7 % F back-

end 4T

y pX LCESERERR [ x

wideh | px BRI ARG I BT

height | px CERET S A BB N 5 2217 )

scale backend transform | &P T 5 transform 4K | 4 EIEUEE X DA 256 FE7s 100%

scale

angle | degree 16 B3 3 A transform | A R
Tk

offsetX| px & ok image PN ZSAE 1] f | FET image A, W TR R
%

offsetY| px B o image WA | F2 T image 455
%

W] from/ to HfEYT integer. A dp 5 sp, FEIETER SN RELHOR RIE parser 1323
{42 JSON number; F4FH "24dp" A& T30 F B .

BB, (value mode)

¢ fromMode

fromMode il toMode HTJk/b app 7E & 50 2 i 1 i [] 25 [ 52 «

{Fif] from FE%.
Je3 88l i B 2 backend 24 ETEMEE, HETEENERRE M.

= "absolute":

e fromMode = "current":

e toMode = "absolute": {#iff to FEk.

e toMode = "relative": PASERR#E SN, 118 resolvedTo = resolvedFrom + to.
fromMode = "relative" fll toMode = "current" MEITRL, £FF validator By, service RN
B g -

BIALE Y SO 41T Y At _EA%3) 48px:

{
Hpropertyu . nyn ,

"fromMode": "current",
"from": O,

"toMode": "relative",
"to": -48,

"duration": 200,
"easing": "linear"

227)) (easing)

JSON {& X
linear 2Rl 2k
easeln 29N
easeOut 2%
easeInOut | ZZALLH
overshoot |
bounce ik
step B EK

AE¥E enum SYE BB IE T EX R4S AnimationEasing: :Max AS i validator,

Bl TR TR BT WL A - ARAEE mount RHRA, A ZRARAE mount I AR 5 17 24 Fil 37 BT
Ao
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{
"type": "viewScreen",
"id": "controls",
"layout": {
"type": "flex",
"gap": "S${constant.metrics.pageGap}"
h
"placement": {
"width": "S{constant.sizes.match}",
"height": "S${constant.sizes.match}"
L
"children": [
{
"type": "label",
"id": "title",
"labelProps": {
"text": "Controls Gallery"
L
"style": {
"font": "S{font.title}",
"fontSize": "${constant.metrics.titleFont}",
"textColor": "S${constant.colors.primaryText}"
b
"animations": [
{
"id": "title_fade",
"trigger": "mount",
"property": "opacity",
"from": O,
"to": 255,
"duration": 350,
"easing": "easeOut"
}
]
%
{
"type": "container",
"id": "content",
"animations": [
{
"id": "content_slide",
"trigger": "mount",
"property": "y",
"from": 24,
"to": O,
"duration": 260,
"easing": "easeOut"
I
]
}
]
I3

LYNISY NG

{

"type": "container",

Hid": Hpanel",

"commonProps": {

"hidden": true
by
"animations": [
(FHRED)
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(& b))

{
"id": "panel_show",
"trigger": "show",
"property": "opacity",
"from": O,
"to": 255,
"duration": 180,
"easing": "easeOut"

} 14

{
"id": "panel_hide",
"trigger": "hide",
"property": "opacity",
"from": 255,
"to": O,
"duration": 120,
"easing": "easelIn"

}

]
}

S

o Hf} effect ATPAEAT animationId 5T AHEK animations [1 HAY8hE id, XSS

H{EH trigger

backend 1 1H[1E )& .

"manual",
o id iAZ R lifecycle trigger FZSE: HAF A event effect / runtime & i 5| FIARIH .
o 2] trigger 2 i) 2 ¥ BT J5 5l QAR 2 > Bl i [R) B8 2[R — property,  fi R0 B g T

e from/to. duration. delay. repeat #{J& integer; V%A BN FIFERfRHT
e playback Hi& & reverse duration, EAJlIZ5% reverse delay. reverse easing BY, playback repeat.
« scale {i§iJf] backend transform scale ${{E, A2 2 HLEiiF S H Al .

DR
W% screenFlow & document asset, JT-4fiiA [F]— document PJ—2H top-level screen F{) H JF ) HLIRAS
#lo —~ document B] PAFEEHZ 4 flow, {H[FE]—A> screen HEEITJE— flow, flow H 1135 screen [#}) mount

/unmount , ANPFTHAEE, A document, WAEHE app A4 v JE .

FHORSCRY

« X &

o GUI 312

o Runtime

Asset FBER
Key Ei] X AN 2T 2w | A
& b
type string I 1 [H %~ "screenFlow"
id string I = flow id, document P HE—
screens string[] | 7o I A flow &R top-level screen id 3135, A7 /
initial string I ot Y5 state id, WAAFE screens H!
transitions| ob- [] w transition ¥ 3%; G4 ak 25 B 20 FE R N A B 54 35S initial
ject[] screen
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transitions|]
Key KA BME | EFWE | i
from string[] | [] w KR state 51|35 FA B BUEH RN 24 1 state
action | string pn = transition action %4
to string I Ak H #x state, WAMFE screens

WAE

o state id F{$:{i Ff] top-level screen i) id, 4l screen /home %}/ state home.
o screens B state HROAE | 24 i document FH LA top-level screen.
« [f]— top-level screen NEEWE S screenFlow ] screens 5.

e initial, to. from[] HIHY state id DA% J& T 24 1 flow Y] screens.,

o F4Y from B from: [] F/RIEEYH] state,

e [i]— (from_state, action) HEEE X—IK; £Z1% from H. action F{[F L 4E

o F5Hf from [1 transition {45 T 45 from [RMEE S transition.
o filt %24 H state H24H] screen {5FE2EAE flow target 414 no-op 153 .

o M transitions R ECNZS, flow {ETE; B3 flow if 4 mount initial screen, {Hfjl%

transition 245,

Al root.ison:

{
"version": "0.1.0",
"assets": [
"screens/home. json",
"screens/settings.json",
"flows/main. json"

flows/main.json:

{

"type": "screenFlow",
"id": "main",
"screens": ["home", "settings"],
"initial": "home",
"transitions": |
{"from": [], "action": "open_home", "to": "home"},
{"from": ["home", "settings"], "action": "open_settings", "to": "settings"}
]
}
gyt API

e Runtime: :start_screen_flow(document_id, flow_id, target): &3z} flow 7 mount

initial screen; #i% flow CFEizfT, WIMCAR ST, A&HK mount,
e Runtime::trigger_screen_flow(document_id, flow_id, action)
e Runtime: :stop_screen_flow(document_id, flow_id)
e Runtime: :get_screen_flow_state (document_id, flow_id)

e Runtime::has_screen_flow (document_id, flow_id): {UH|W¥r document 27 ** F X

7% flow, A flow IEFEIETT.

screenFlow AR layer. target 1A start_screen_flow(...) BfEFI8E
BRI\ display fJ GuiLayer: :Default.

s ORFE E I

Espressif Systems 341
Submit Document Feedback

Release master



https://www.espressif.com/zh-hans/company/documents/documentation_feedback?docId=&sections=&version=Release master%20for 

Chapter 6. GUI 214

Runtime

RS IS
o AT
o document_id + absolute_path API B4}
o PARIE R R TR A )
o ARAR LA

AR GTT ISON FEER; Bl i A A A B Sk .

FHESCR
o« GUI 312
o LA
o Thx

BT EJREETR  parser Fx & AT EIRARMT ST Document :

o Jfi/Z screen ->Document .screens
o T/Z9E screen [ view asset -> Document .templates

Runtime 5 #MA4E3H =24 4F document 4= J& % 5 -

o &JF font
o & J5 image
o 4J5 theme

FE )5 Runtime 35 :

o document I}

« eager screen T 6] 3

o dynamic screen ZEIR @]
o Bt ELHBIL

o BRERY]

o {45 bindings

24 i bindings 0 :

e bindings key {#i[[l/AJf camelCase MHgF

+ bindings value &4 {75 MBS ARAE I T A key, ANFATZH

o runtime SEPRf# ff] document_id + absolute_path + local_key &I binding

o B W @ i Runtime: :set_binding_value (document_id, absolute_path,
key, value). Runtime::set_binding_values (document_id, updates) 57
View: :set_binding_value (key, value) j&5

Wi 2 3% APT Bl i e S

document {5

e load(root_path, document, environment): HN#ZCATEFH Document X4

e load_json (root_path, json, base_dir, environment): M JSON FELFERMIZ
e load_file(file_path, environment)

e unload (document_id)

e update (document_id, file_path, environment)

e get_constant_value (document_id, path): HUi% document &3 55 S U E
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load_theme (...)

load_theme_json(...)

load_theme_file(...)

list_supported_themes ()

set_theme (theme_id)

set_theme (theme_id, reapply_loaded_documents)
get_theme ()

register_font (...)

register_font_json(...)
register_font_file(...)
list_supported_fonts(language = "")
list_supported_languages ()

set_language (language)

set_language (language, reapply_loaded_documents)
get_language ()
set_default_font_for_ language (language, font_id)
get_default_font_for_language (language)
register_image(...)

unregister_image(...)

register_image_json(...)
register_image_file(...)

list_font_resources (document_id)
list_image_resources (document_id)
set_view_debug_enabled (enabled)
is_view_debug_enabled()

reapply_styles (document_id)
enable_live_preview (document_id, options = {})
disable_live_preview (document_id)
poll_live_preview ()

view debug & Runtime Z%HifE

HIE G2 8241 runtime T AT view Z 1A T WESH FANZ LY debug outline

Y4 view debug AFEEE update (.. .)

theme 42 Runtime 4= J5j%&JF, #Hid set_theme (...) ¥k

set_theme (theme_id) &7 BIXTTA B2k document B style; # file-backed document {ifi
J Theme variant, W< FETIZ root

set_theme (theme_id, false) H ™ # Runtime X4 §j theme, F¥E Runtime PN ERFRICE D%
document 1 style BY, environment dirty

Runtime 52525 Fl—15 N B ERIA theme; list_supported_themes () ANLEXA NG
AR theme H 1157 7 75 N EERIA theme, AR AABUA(EIEL

font & Runtime 5% f; list_supported_fonts (language) AJfHIEE LIEFA id
language & Runtime 4 {jiEE; get_language () R [\ 24 HifH

set_language (language) 237 BNt B 0% document B35 W [ style ; #7185 1A % i variants |
WA EE, W ZETFEXH & document A update (.. .)

set_language (language, false) HE ¥ Runtime X4 HiE S, FH1F Runtime NEFRICE INZE
document [1] environment dirty

N ERIA theme RFEE font; 37 A4 Hi theme KIE X5 style. font, Runtime 212
CURTET -> BRIA fontid” [HIBLES

HAERA style.font: "${font.<id>}" XLl iEFBONTFIR; X038 A B o i BRIk bR
A, N A TR B R B O U 1 S

live preview t8J& Runtime Z¢ T &4 IhEE 17, (BREHAT load_file(...) Wz H Y document

live preview 1157 i T root SCIF S AT/ 28 4k, HF B3 update (.. .)

screen F19%

list_displays()
list_layers()
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e mount_screen (document_id, absolute_path, target = MountTarget{})

e unmount_screen (document_id, absolute_path)

e push_transient_screen (document_id, absolute_path, target =
MountTarget{}) : IlGHHEA—" screen, #&[f] TransientMountId

e pop_transient_screen (transient_mount_id): % id {H G} screen

e start_screen_flow(document_id, flow_id, target = MountTarget{})

e trigger_screen_flow (document_id, flow_id, action)

e stop_screen_flow (document_id, flow_id)

e has_screen_flow (document_id, flow_id)

e get_screen_flow_state (document_id, flow_id)

Hrp MountTarget &/DEE:

e display_id
e layer

e mount_mode
e z order

GNNIE

e display_id = "" -3/ backend ERiA display
e layer = Guilayer::Default

e mount_mode = MountStackMode: :Replace
e z_order = 0

PN layer hy:

e Default
e Top

e System
e Bottom

o Default X7 HEA display FERIA TUHIZ

e Replace ;2B\ mount & ¥ : [i]— display_id + layer EFK mount_screen(...) HE
2.5 ) replace screen

e Stack fLif[A]— display_id + layer FI:fFZLA> screen, Ak replace screen

o [A]l— layer &4 z_order EH[; FEMNBEE L [ z_order #H#UNT 585 5 L

o Wi HLHY screen #7°8 mountMode = "eager", £xf hidden

o WEEEHLMY screen #5°H mountMode = "dynamic", &4 dynamic 15 X445

o KN[F display_id BiAFE layer RRFFINFELEZ 1 mounted screen

o absolute_path {4 H /R document N5 S 42, AIE display/layer

screenFlow =2 document-local 18] screen  flow asset, g X WE E R
start_screen_flow (document_id, flow_id, ...) £33k flow [ initial screen; %1% flow B AEin

AN RS T), NS EE HE . WIRECE T transitions, W 522 PAiEL trigger_screen_flow (.
L) ARYE 4 H state A1 action HJ]#4 screen; UISE transitions 4 BN S, NiZ flow HFER “BHSHEHRET

Runtime £ 3% 24 Hi state, Al & ) Sz 1] 44% . has_screen_flow(...) [ AWK document N2
A ¥ g Y T flow, AUFE flow IEXFIZfT. stop_screen_flow(...) 2 HIZ 4 H screen F42 11
flow., document H] [F]FHE{T£ 4 flow; unload(...) B{ update (...) 2 Hzh{5 1% document | IE¥E

Z2fTH flow

FERET A i)

e find view (document_id, absolute_path)
e View::find_view (path)

PiHH :
e find_view (document_id, absolute_path) Y4HiA] DA AT E L Fil by &
o FTAE A FLPRAZHSE A Unix RASZEXT 1845, Bl /about /header/title
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i

I

Btk

Eig

FCY )

OSSR TR L (B

get_view_state (view, kind) / get_view_state (document_id, absolute_path,
kind) @ BT EBTBRRS (ViewStateKind)
scroll_v1ew_to_v151ble(document_id, absolute_path, animated = true) /
scroll_view_to_visible (view, animated = true): IHFT EEHE W] LXK
set_view_src(document_id, absolute_path, src): BT H image J7 5/ src
process_backend () : YKZfj—iK backend AbFE (4. Zhimi. WIHTH): WHELEME L LML
NG

el

create_view(document_id, template_id, parent_absolute_path,
instance_id)
destroy_view (document_id, absolute_path)

template_id 2028 id
parent_absolute_path 42 parent 4%} 12
instance_id HEH T ERIEAE
destroy_view(...) HiEMFEIE screen T4

japa|

subscribe_event_action (document_id, action, handler)
subscribe_event_action_with_id(document_id, action, handler)
unsubscribe_subscription (subscription_id)

View: :on_event (type, handler)

Button::on_click (handler)

subscribe_event_action(.. {ﬁﬁﬁ document_id + action ¥5HAVLHD
subscribe_event_action w1th id( ) A E ) document_id + action g, F
iR A SubscriptionId

[A—~ document Py, 7S HIAYIESS action b4 \éﬁnﬁ*

R e AR B 2 A S DAFE I [R]— action, A d event .path/event .node_id X4}

He Vi

B O AT H AR AR S 24 B create 1 RE ST

subscribe_event_action(...) &[] ScopedConnectlon, connection 4 it£x H sl IT
subscribe_ event actlon_w1th_1d(. ..) i&[H] SubscriptionId; EEFEEICEIT G4

B a2 B R 7 5t

unsubscribe_subscription (subscription_id) A @AW with id FRELE|ATT 5
X IesEk BT Y id i @5‘%)5(

View::on_event (...) {fHi—ACEATEIMEWEALG], AL act ion FAFH IS IE

rIf 2y i

start_view_animation (document_id, absolute_path, animation,
completed_handler = {})

start_view_animation_with_id(document_id, absolute_path, animation,
completed_handler = {})

start_view_animation_with_result (document_id, absolute_path, animation,
completed_handler = {})

start_view_animation(view, animation, completed_handler = {})
start_view_animation_with_id(view, animation, completed_handler = {})
start_view_animation_with_result (view, animation, completed_handler =

{1
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iR :
o X4 API 2AEIZ TN HH R34 view FljiE], AT AL JISON HifiifE /] animations.
o ML T - placement .x - placement .y - placement .width - placement .height -
imageProps.angle - imageProps.offsetX - imageProps.offsetY
e animation.property %K H AnimationProperty, M4E[ 2 X - Opacity -X-Y -
Width - Height - Scale - Angle - OffsetX -0OffsetY
e animation.easing %4:E JJ AnimationEasing, X4Hj linear fll easeIn B E N ILiafT

iNB77p 8

e start_view_animation(...) i&[A] ScopedConnection, ¥riy)5&BYZshiHE .

e start_view_animation_with_id(...) SIS [ SubscriptionId, nooE &
unsubscribe_subscription (subscription_id) F3hHIY.

e start_view_animation_with_result(...) ;R[] RuntimeAnimationStartResult, [f]

B[ subscriptionId 545 RAEE, #1788 MEH 7 B 58 US4 .
o [f]— view | [F]—3ji] property [ 2| <3 7 55 2 Hi Y 3l ]
« completed_handler H&YESNM H R 5E M lA ; A ahmglay , WSS Rl A 58 Bl o

IR

e list_font_resources (document_id)
e list_image_resources (document_id)
A

o FARAR IR [B] Runtime 2443 5 o] WL A AR TR

e list_supported_fonts (language = "") IREIFIKid, iR [F[524& descriptor

o W AiAIGESEH document _id iR [B]1% document 247/ 7] WLHIE %R, 617 document imageSet
F11 Runtime 4= 5] image

« Runtime 4 J5] image W[ {F load_file () HifEM, document F1H ${image.<id>} SFEMEMLEHT
BRbT 2% 955

e register_image (...) FERBRIEE R ~Hi}, 27K backend 221 17 K /i metadata #p4= width
/height

o document Jill % By Bt £ 3@ 1 backend preload hook i /il 3% 24 & document imageSet fil Runtime 4= J5)
image; FRRBAKATERL1L load_file () /load_json () KM, TMiAS LR 2] g 2w s 2

e unregister_image (id) <M\ Runtime 4= J5) image FEE NN %IE, FRBE backend %1% image
EFUIE=Clb!

o [f4% image &IE e (# ] document imageSet, F[A[iE#| Runtime 4 J5) image

Binding Ht i %87 5 & Apply

e Runtime::set_binding_values (document_id, updates) #® — R B A £ 4H
BindingValueUpdate,

« Runtime 23737 A 3 AR fih & ) props/style/layout/placement apply mask; [7]— 7 SU7E— L 57 5 A
U N RO B d

o ¥YK A . document reload. resource refresh {75 JJ 5¢ %% apply; binding /=351 57 357 B 42 87 F RS B mask .

o Bfjil] API 23 H #5404 backend 5 s @1, 23 [W]%5 binding store. #75 H /2 H T4 7 binding {H, 7£
BN 45 R PO 5 5 2 R sh R A, B SRS A 55 i 5 1 ELERAS .

SR I AR WP ARIE Runtime BRIA APT {545 BV Bt 883001 S -

« set_language (language) RUET 55 H1 Runtime X4 F{HES, 57 BIXHTA 2 #k document
HFTVH] style

e set_theme (theme_id) & 58J5 %H Runtime 2477 £, FH57 BIXT g Bz, document 3T
M. style; {#Jf] Theme variant { file-backed document £ E i f# 4 root

o update (document_id, file_path, environment) <= #HEN B document, ] f ik
W) Environment S50 variants, 5 LRV A E(E

AR IR AF T 2 AT # document, 1 5 B R4 1] GE AN Ay BEAE display task | [0 RilE BT A C
gk vt . WA 7] AR ] Runtime lazy 5537 :
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e set_language (language, false) 2% # Runtime 4 H1E S M NZ, tree #% environment i

5%, FF7E Runtime N#RFRIC environment_dirty
set_theme (theme_id, false) 4 T # Runtime 4 F theme; ¥ ijH document #f i
styles_dirty, f#i[f] Theme variant [§{] file-backed document #5if! environment_dirty

« Runtime Tf mount_screen(...)., find_view(...). create_view(..
.). subscribe_event_action(...) O T = I document =T |
refresh_document_if_dirty ( ) SLI dirty 555

e refresh_document_if dlrty( ) o4 m “environment_dirty*: 7{? TE
environment_dirty B} %} load_ flle ) I # % document H 4T N #F update(...),

B )G E environment dirty
styles_dirty AfEGL— dirty SaP AR TAE HAART IR S B s 80, 140 mount_screen (.
) H:#EE screen B H XT 9k 3k 1Y) subtree FEH W I AE; AT H set_theme (theme_id) /
reapply_styles (document_id) Tz HEH
3k file-backed document % 75 0] B35 BT 1 root X4, AHE %éj‘ﬁfjﬁl lazy environment ¥ §; X3
document FE3LH F BRIA BII; API 588 iR 5 250 update (.. 1)
AN document A F5 % dirty FRic, HIK load_file(...) & EL4Z0E AWM 7% AR 4wl

Environment ] Runtime theme

P e W]

AT PSS SR AEd, SRRSO S DIEERR AR JERE I SREH . MELE, PARBE)
WO A ] A AG A B R RS 2530 5 TS o5 B e AR I

SCRSAT SORHE AL, A H SR T HRA — A index VR ALL AT

4R A0 AN

NE] GUI v | LB, &JR2. RSt

docu- X #% e 3, | document JIlI%)Z: root.json, variants|[]. when., Environment., E
ment & (RIS

assets T asset i —#5i% . document %7~ 5 Runtime 4> 5 @& JE A

view ] view jli B S &R

styling =N layout., placement. style 5%&3%/f props

interac- A bindings. events., animations. screenFlow

tion

runtime Runtime BATHEPEALA . document_id + absolute_path API

Bel Bt el S IRERAAS ML, R AR Iy (e 52

1.

9.
10.
11.
12.

PN WD

root.json X A5\ 9
AL

By

E AL

X

JeYid

grE

F4

&

G RR

Runtime

JeF root /assets/view BV IEEKLEREAL HE styling 5 interaction BFEMTY, &IGHE
runtime % #E API,
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i Fokahky BB AR — 3R R ISR UL, SCFN cype B3E, MR
Flsksh . R B TR g 2207 5

assets/
documents/
settings_home/
root.json
nodes/
settings_home. json
nav_item. json
shared/
constants/
base.json
theme. json
fonts/
default.json
images/
logo.json

SCHERG 2 T EE SO BT I DA T 0, PRIE SRS —EL.
o IESCDASCR T, BARARIE . FEBA . HEE. APTARE S,
o —PFRERSCOLSE: MR TR M type S 1ERRE (A button),
o JSON FEBt {38 camelCase; JSON Mt &4 /NG (view/document /variant); C++ KAl
FHKE (Runtime/View/Document); HIYFIES —5{E backend.
o BIHRTUEER : MRYE — AHESCRY —» FBER - Bt - IRl
o FARLETUA RS - AH K SCRS - &8 props - LS - (WiE) R

T B STEEE -

Mg =%

P/ asset FEx Key | XA | BAE | BEXSE | W

layout / placement / style / animations | Key | K& | ZiA{ | UI Zw | Backend 474 /R4
#54 props Key | XA | B®IAE | Binding | UI &/ R4

SRR IR 2B A SOk R BRI = AR — . B 20 [A) 254G A DA OB 5 U
g

o BN AY: document /assets/view/styling/interaction/runtime

e src/parser.cpp. src/validator.cpp

e include/brookesia/gui_interface/document.hpp

e include/brookesia/gui_interface/widget.hpp

e include/brookesia/gui_interface/runtime.hpp

6.2 LVGL J5¥,

brookesia_gui_lvgl 4 brookesia_gui_interface ) LVGL JGusCHl, L@ 51 JISON
UL SCRYEEA L LVGL X%, 4R HER A A 2 84T 6168

6.2.1 &L
« LVGL J5 i TAHEA

« PNG %] LVGL image .bin [T
o .bin B RAE G TINES 1T
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JSON UI tpil A< & WGUI 32

6.2.2  AGLICHY

XA R EHRZE

LVGL JSON UI | JSON Ul f@Wi Al 5] LVGL API [UWehT. .bin il | HE& LVGL oty

Backend Notes # . J5if pump

LVGL Image 37T & brookesia_gui_lvgl_pack_images (). i PNG % JF 37 & 3
LVGLImage.py f##7. Python 4 package / SPIFFS

LVGL JSON UI Backend Notes

A0S brookesia_gui_lvgl X} JSON Ul resolved model #)5E P40 7. JSON UI Pl B A & 4Th
PA gui/brookesia_gui_interface/docs/json_ui NifE; XHALUEH] LVGL backend #1{r] % Hiix
ez P

2SS

Backend Pump gui::Runtime: :process_backend () %% %] LVGL backend [ timer 43, 57
examples B A REEFE MRS, W] DA IATE %4 1 9K3h LVGL i . FFHIPER timer .

Image .bin LVGL backend 37 ## LVGL v9 image .bin:

e RuntimeImageResource.primary_src B{ imageSet images[].src A[$§[f] .bin,

e Runtime: :register_image (...) 7E7% m g i} <1833 backend metadata hook % 3K LVGL back-
end 32HL .bin header 7f%p4 width / height.

e .bin £¥F document load [} B il i backend preload hook 52Hi ) A ff: descriptor,

« backend #% image path 2847 .bin N IFGEY S| HITEL [Al—AE# 2 1> document 5} global image 5|

FHEF R
o binding H#. set_view_src( ) 11 props apply 24 B Fiin#, descriptor, AN{EBIAIKEASHME
A

7 PNG % . bin % LVGL Image T &,

Layout layout.type WLi}:

JSON LVGL 174

&

none 1lv_obj_set_layout (obj, 0)

flex LV_LAYOUT_FLEX, is A H lv_obj_set_flex_flow() /
1lv_obj_set_flex_align()

grid LV_LAYOUT_GRID, HWH grid descriptor 5 grid align

layout.gridTemplateColumns / layout.gridTemplateRows Hi:

Dimension | LVGL descriptor

fixed px [# %€ track

match LV_GRID_FR (1)

percent LV_GRID_FR (percent) , VENFHIFALEE LLbHH
wrap LV_GRID_CONTENT

24 i backend Y& BA M 7% 58 LVGL track cross place Z%{, crossAlign £ [a] i T cross place #il track
cross place.
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Placement placement ML4t:

FE /&K

LVGL 174

width/height fixed

1v_obj_set_width () /1v_obj_set_height ()

width / Theight
match

1lv_pct (100)

width / height per-
cent

1lv_pct (percent)

width / height
wrap

LV_SIZE_CONTENT

aspectRatio FERGT W H e 4% fit B0 L RAB IESME

mode = absolute 1v_obij_set_pos (); HE x/v e N A X438 4 px

mode = relative 1v_obij_align() /1v_obj_align_to(); A x/v L HIALHNE
P

grid child fields 1lv_obj_set_grid_cell ()

out * placement align T3 relativeTo, KN LVGL &K%} 554 5% outside anchor,

Image sizing:

Placement R~

LVGL backend 174

KHE width fl height

)] image asset Fi i BEEAF RIS, HEUH IR A LB

[F] B [E %2 width Fl height

i FH 52 SMIE ;. R %8 imageProps.innerAlign il

{#i F percent / match

TR R ASMER ST A2 image asset 5 e 8 7

Props

commonProps

e scrollable =
e scrollable

pressed target,

true: ¥l LV_OBJ_FLAG_SCROLLABLE, scrollbar mode %> AUTO,
false: [ LV_OBJ_FLAG_SCROLLABLE, scrollbar mode i%°A OFF,
o pressLock = true: ¥{M LV_OBJ_FLAG_PRESS_LOCK, /15 Hy = 70 Bl I 4k S 8 24 1

e pressLock = false: F[f LV_OBJ _FLAG_PRESS_LOCK, #{:gH G f2iF LVGL & ¥ éy
Jr HFRF & pressLost,
* pivotX/pivotY F4;HfHAEN I transform Fj 23 RilH — R AT 4 layout, sk L0 RS 2R 3 if 4
(0, 0) 15 pivot.

imageProps.innerAlign

imageProps.recolor

JSON {8

LVGL align

default

LV_IMAGE_ALIGN_DEFAULT

center

LV_IMAGE_ALIGN_CENTER

contain

LV_IMAGE_ALIGN_CONTAIN

cover

LV_IMAGE_ALIGN_COVER

stretch

LV_IMAGE_ALIGN_STRETCH

tile

LV_IMAGE_ALIGN_TILE

e recolor = "#RRGGBB": Y] 1v_obj_set_style_image_recolor ().
e recolorOpacity = O..255:ﬁ%}fﬁlv_obj_set_style_image_recolor_opa()o
e recolor = "": F5[% image 7 5 AN H image recolor [&f4:, [MIE%] style/theme EREH.
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style.imageRecolor

e imageRecolor = "#RRGGBB": ] 1v_style_set_image_recolor ().

e imageRecolorOpacity = 0..255: ¥ 1v_style_set_image_recolor_opa ().

e imageRecolor = "" iR E: K style 2 image recolor JE14 .

keyboardProps.mode

JSON & LVGL mode
text LV_KEYBOARD_MODE_TEXT_LOWER
upper / textUpper | LV_KEYBOARD_MODE_TEXT_UPPER
number LV_KEYBOARD_MODE_NUMBER
special LV_KEYBOARD_MODE_SPECIAL

JSON UI parser/validator <544 k%1 mode; backend i3] F# mode I & {5435 24 /i vl H i &)

keyboardProps.targetTextInput / layouts targetTextInput <= fF [d] — document N fi# #1 & H #5
textInput, Backend AN ! H #5 55 44 LVGL 2k i\ keyboard handler, Tj /& 2% 7% H #5 X % 9 &
LV_EVENT_VALUE_CHANGED H14% JSON key role -zl 5 A, & o045 il 4 B SCAR B & %5 id %
PR E A

keyboardProps.layouts &#§E4i k) LVGL keyboard map:

e text, upper. number. special JUF} layout 43 545 & F| %t . LVGL keyboard mode.

o FAFH key HLIEAE TSR

o role=mode [1¥ key {#i il mode FExJ#k layout; H AR mode HF allowedModes fif£x##% disabled

o f role HH text 1Y key £Wei%] LVGL symbol 45 #§il##, il backspace. left. right,
space. ok, cancel,

o Wi role HiXE T text B key [Hf] text {2} fallback E/~, role {hhiEFTH.

o H image [ key &¥F LV_EVENT_DRAW_TASK_ADDED H @ik label Jf & v 22 i £ ¥/} image re-
source; keyboardProps.iconSize $E§ HARKIRR T, AEIEE per-key T4 .

o width BLE#| 1v_keyboard_set_ctrl_map () WAXTTEE, 75 1 JSON Ul parser/validator {5
N

o keyStyles iBid draw-task hook &% LV_PART_ITEMS [ fill/label Fife,, SrHpim. #sml, A,
/B A disabled 25,

canvasProps.commands 4] LVGL backend 3 #%:

type | 1TA
fill H color 3EHFE canvas T &+

pixel | £ (x, v) KEHBE

width/height FE&WY parser 20, {H 241 LVGL canvas command $hA7A# .

Style LVGL backend fF style apply Wt 434317 S 1v_style_t, I3 dirty mask 5HAH 2 F B, B
HUBLG -
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JSON style 2 gz LVGL #1E
bgColor lv_style_set_bg_color () +1lv_style_set_bg_opal)
textColor lv_style_set_text_color ()
borderColor lv_style_set_border_color () /
borderwidth 1lv_style_set_border_width ()
lineColor/lineWidth lv_style_set_line_color()/1lv_style_set_line_width ()
padding* lv_style_set_pad_* ()
margin* lv_style_set_margin_* ()
shadow* 1lv_style_set_shadow_* ()
opacity lv_style_set_opal)
imageOpacity lv_style_set_image_opal ()
TR

1. ResolvedFontSpec.native_fonts P KF5 1 native LVGL font.
2. JSON/backend “FAEEM) primary_src, 4% fallback 45617 FreeType F {4 .
3. BT FreeType ANu] sk SCAATT HEFENR .

Animations ) H i LVGL anim $#f7. F3E property WL :

Property LVGL #1E

opacity 1lv_obj_set_style_opal)

x/y lv_obj_set_x () /1lv_obj_set_y ()

width/height 1v_obj_set_width () /1v_obj_set_height ()

scale lv_obj_set_style_transform_scale ()

angle lv_obj_set_style_transform_rotation (value * 10)
offsetX/offsetY | 1v_image_set_offset_x () /1lv_image_set_offset_y ()

Easing [t :
JSON & LVGL path
linear lv_anim_path_linear
easeln 1lv_anim_path_ease_in
easeOut lv_anim_path_ease_out
easeInOut | lv_anim_path_ease_in_out
overshoot | 1lv_anim_path_overshoot
bounce 1lv_anim_path_bounce
step lv_anim_path_step

LVGL Image §J £y

brookesia_gui_1lvgl $#2it CMake helper, ¥ app ) PNG/JPG/JPEG & Ji %545 LVGL V9 .bin, Jf¥E

i H AN index . json M) imageSet descriptor,

CMake i 2

brookesia_gui_lvgl_pack_images (
INPUT_DIR <image_dir>
OUTPUT_DIR <image_asset_dir>
[CF <LVGLImage.py —-—-cf value>]
[COMPRESS <NONE |RLE|LZ4>]
[ALIGN <n>]
[BACKGROUND <hex>]

Q)
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(£ L£50)

[PREMULTIPLY]
[RGB565_DITHER]

o BJF494 INPUT_DIR FHYJ .png/ .PNG/ .3pg/ .JPG/ .jpeg/ . JPEG,

« JPG/IPEG £:5¢ 1] Pillow % i f 2 H s FR Il PNG, FA2 %4y LVGLImage.py; %t image id {51 Jf]
JR IR SCAES stem,

o S04 stem {E> image id.

o NEEKE R A <id>.bin,

o Wi HEM index. json fiff] type: "imageSet", HHE images[] &HMW src M [AH
3¢ <id>.bin, M .bin header 5 A width/height,

o HENE S stem MR, EREFTBLR .

» CF RGB565 AR bin AP LVGL backend FL#Z/IEL, 1 570 alpha (1)K T 5 B AR AR BE 4 (4 FH.

o FEILFHHHIEIE Y icon BY sprite {51 {#i i} CF ARGB8888.,

LVGLImage.py XJi helper A4Ef 4l LVGLImage . py fl4S, M2 24wl LREROHI) LVGL 41{Ffg#T -

« ESP-IDF: {I;5E M build components 73k 1vgl, Ak 1vgl__1vgl, ffff] $ {COMPONENT_DIR}/
scripts/LVGLImage.py.

e PC: M 1vgl target [) SOURCE_DIR 3B scripts/LVGLImage.py.

o BEik THEAE 5 cache AF & BROOKESIA_GUI_LVGL_IMAGE_TOOL ‘B8 2 MAKAZ,

Python $4J%  helper 577 5 A png. 1z4.block 1 PIL. Image ¥ Python:

o Wi} BROOKESIA_GUI_LVGL_IMAGE_TOOL_PYTHON #§% Python,

o B % 4 2 3% 1. & Python, BROOKESIA_ROOT_DIR/.venv-docs/bin/python,
BROOKESIA_ROOT_DIR/ .venv/bin/python ik,

e BROOKESIA_GUI_LVGL_IMAGE_TOOL_AUTO_INSTALL_PIP_DEPS BRi\ -y ON; #/f#i% Python
B/ DO/, &FF ${CMAKE_BINARY_DIR}/brookesia_gui_lvgl_image_tool_venv fl#EH#
FAHD venv H47%E pypng. 1z4., Pillow.,

Runtime 174 A% index.json A[{EN JSON Ul imageSet asset i ]

{

"type": "imageSet",
"images": |
{
"id": "bird",
"src": "bird.bin",
"width": 57,

"height": 41

}

LVGL backend £ #£ document load [} ,Ex?ﬁjm?:éjz .bin X, HHBERESF. 5% imageProps.src
binding, set_view_src( ) B props ¥4& apply R & H BT EX descriptor, ANTEBhZS R #r B 42 5
By 34, backend £ 2HY bln header F1 /4 color format, ] Fll stride; [K I, ARGB8888., RGB565 £¢
LVGLImage.py 3 #7#J LVGL v9 bin &2 5554051 runtime 5548 .

/i 4EPEEERE: B cmake/image_pack.cmake B[ LVGL Image 3T 6.5 &8 .bin TN
. SAFHEIEEL JSON UI S Es i ] 25 LVGL JSON UI Backend Notes .,
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s 1A

Ay FITIE A B DA S 2 A T 5 R 3B AT I

SN AT ‘

l

Runtime Manager

[EisEm / AL TX
I R
v ¥
ELF i&f7R¢ ‘ JS iTfThY ‘ Lua i&fTh ‘ WASM ;&fTht

LI BT

« Runtime Manager 3£t J5 iy R B S0 E .
« ELF, JS. Lua 5 WASM J5uifE4t— A4 fin i 1 & 29 J5 AT e A0R o

7.1 JafrPE S

titids

brookesia_runtime_manager sefll#&afTH] W manifest. JFA:HiER0 Y F A iy JE 39 [0 38 i) 1 4R

n
e

Bt

o B sfTI s E R H BTN SOHE .
o L context attach, detach, finish, print 25475 F 512 R %R
o 41 System Core s 1 7SIV F £ 1442 31 HAA J i o
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A )IRA
1% 41142 ESP-Brookesia & 7 2l {41 B g phsr 4, Wl s ESP-IDF 4l K EE A, 95 R ZHESR 4 1

RN

API %
7.1.1 Header File

« runtime/brookesia_runtime_manager/include/brookesia/runtime_manager/runtime.hpp

7.1.2 Classes

class Runt ime

High-level runtime manager that loads applications through the selected backend.

Runtime owns backend application records and uses the host bridge to expose native services, functions, and
values to JavaScript, Lua, WASM, ELF, or other registered backends.

Public Functions

explicit Runt ime (std::shared_ptr<IRuntimeHostBridge> host_bridge =
std::make_shared<RuntimeHostBridge>())

Create a runtime manager.
%% host_bridge -- Bridge used by runtime backends to call host-provided functions.

std::expected<void, std::string> init ()

Initialize the runtime manager and prepare registered backends.
i&[A] Empty result on success, or an error string.
void deinit ()
Deinitialize the runtime manager and unload managed backend state.

std::expected<Appld, std::string> load_app (const AppConfig &config)

Load an application from runtime configuration.

¥ config -- Application configuration including backend type and entry resources.
RIAl Runtime application id on success, or an error string.

std::expected<void, std::string>unload_app (Appld id)

Unload a previously loaded application.

%% id -- Runtime application id returned by load_app().
j& ] Empty result on success, or an error string.

std::expected<void, std::string> start_app (Appld id)
Start a loaded application.

¥, id -- Runtime application id returned by load_app().
iR [Al Empty result on success, or an error string.

std::expected<void, std::string> stop_app (Appld id)

Stop a running application.

£% id -- Runtime application id returned by load_app().
iR 8] Empty result on success, or an error string.
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std::expected<Native Value, std::string> call_function (Appld id, std::string_view module_name,
std::string_view function_name, const
NativeArgs &args = {})

Invoke a function exported by a loaded runtime application.

B8
 id -- Runtime application id returned by load_app().
» module_name -- Module namespace that owns the function.
e function_name -- Function name to call.
« args -- Native argument list passed to the function.
J&[A] Function result value on success, or an error string.

std::optional<Runtime App> get_app (Appld id) const
Get a loaded application record by id.

%%, id -- Runtime application id returned by load_app().
Rl Runtime application record when found.

std::vector<RuntimeApp> 1list_apps () const

List all applications currently known to the runtime manager.
RNl Snapshot of runtime application records.

BackendType get_type () const
Get the backend type selected by the runtime manager.

R\l Runtime backend type.

7.2 ELF jafyhf

R
brookesia_runtime_elf {FHFRFE ZiEmmek i 4 ELF 124700 o

Beoilog

« S Runtime Manager J53i [ .
o JE L TR E AL AT AT
o TEGE— N R A A Rt E AR,

AR A
1% 41142 ESP-Brookesia & 7 2l {41 B g phsr 4l ¢, wTi s ESP-IDF 4K EE A, -5 Rl ZHESR 4 1

R A

API £%

7.2.1 Header File

« runtime/brookesia_runtime_elf/include/brookesia/runtime_elf/backend.hpp
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7.2.2 Classes

class Backend : public esp_brookesia::runtime::IRuntimeBackend
ELF runtime backend registered with the runtime manager.
Public Static Functions

static inline Backend &get_instance ()
Get the singleton ELF backend instance.

&Ml ELF backend singleton.

7.3 IS izfriv}

brookesia_runtime_7s jliid Brookesia J& 4z #2121 T JavaScript iV .

B vt

o HEJF AR A JavaScript 42 R4
o SCRRRIZE AR R S5 Wr i pR K
o TEBATHS I AL H (A ES module A 1130

£ SD A DALS

%212 ESP-Brookesia A 1ii 41 B A A 2, Wi ESP-IDF AR RL, I3[R ZHESLLA 1F
HRAA.

APl 5%
7.3.1 Header File

« runtime/brookesia_runtime_js/include/brookesia/runtime_js/backend.hpp
7.3.2 Classes

class Backend : public esp_brookesia::runtime::IRuntimeBackend

JavaScript runtime backend registered with the runtime manager.

Public Static Functions

static inline Backend &get_instance ()

Get the singleton JavaScript backend instance.

RN JavaScript backend singleton.
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7.4 Lua igf7ib}

brookesia_runtime_lua jfiid L= A Runtime Manager %2154 7 Lua /] .

B DI

o SIEATHF I @J&%ﬁi Lua Ji7 i
F]B%HZM%% 1 TR L.
o SGHAbIE AT 5 i 3L A S BRI AL Ay R 1AL B

AR AL
%21t/ ESP-Brookesia A 1f 411 B s 4, Wlidad ESP-IDF AR AL, ISR ZHEZLL 1F

R A

API %%
7.4.1 Header File

« runtime/brookesia_runtime_lua/include/brookesia/runtime_lua/backend.hpp

7.4.2 Classes

class Backend : public esp_brookesia::runtime::IRuntimeBackend
Lua runtime backend registered with the runtime manager.
Public Static Functions

static inline Backend &get_instance ()

Get the singleton Lua backend instance.

J&[\] Lua backend singleton.

7.5 WASM i&friv}

brookesia_runtime_wasm fES—iafTI )5 i O JG 4T WebAssembly iV .

O g VUL

o SCHL WASM 71 (357 I
o fI8 WebAssembly 5% 5 J5 AL 16 FATF B R 4L
o TP AL BT REARB A TIN LY S o
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AR AL

%2 {t/2 ESP-Brookesia A 1i 411 B Y 4, WIadad ESP-IDF AR AE, ISR ZHEZLLA 1F

RN

API %
7.5.1 Header File

« runtime/brookesia_runtime_wasm/include/brookesia/runtime_wasm/backend.hpp

7.5.2 Classes

class Backend : public esp_brookesia::runtime::IRuntimeBackend

WASM runtime backend registered with the runtime manager.

Public Static Functions

static inline Backend &get_instance ()
Get the singleton WASM backend instance.

izl WASM backend singleton.
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P BT

e brookesia_system_core HMEW A EW . BITH YA . GULNE. 1764, EEE. RS
PR &5 HIAZ L BE T -
e brookesia_system_super fF System Core 2 2L i) 55 FE Al 455 5t F ik S bR e R 55 .

8.1 System Core

brookesia_system_core ${it ESP-Brookesia /=i R4 T B HAZ OBE S, S—4tEEEN . 12
TR B H B GUI SCEY. i s RS Ui A R A

8.1.1 Hiik

System Core J& Brookesia £ i fE 2214 4 )2, #% GUI Runtime, Runtime Manager. Service Manager #il
TaskScheduler HAIE R, XA HEAR A 1 B F 42 AL

EHRAEBPIZER AR G CH+ K Tapp A,z AT R i i )5 1 package 5142y
SERRBEA . N AR A S GUI SCK, AEHEGEM Document Id, K2 s HAR.

8.1.2 .k

JEUAE R 22 R BN A5E AL fi e S

IBATI Y 1) package $34#. JN#EFI brookesia_app.* ZJERKER .
I BHA GUL SRR, HE80. ST RS

SystemCore, SystemGui. SystemTimer =/ EMHARS .

JEAE W GUI image/font BE5AY H S5 S} .

BT AppKind HYHEAHALR 732 -

8.1.3 Jigkken!

TN AN E R gui: :DocumentId, FRsHE AR, H#gfEH 5 GUI SRS, %8 screen [HE
# %] appDefault, JRAE System MRS N EJFEAN @ system-only AP fifi Jfl 8 52 8 ) R 4L e
BN BE shell. ARZSAELAN overlay

8.14 AR

A BB WAL AR R A AR

God: WRICE. KSBfTAEE R .

FLRAEA s N SR JRA st T R A A
GUI %32 N B4 GUI 5 system-only GUI,

R ALR BRI AR S

AR S RGBSR,

B s AT A S R A

) EMEARD

HFHE HIL .

API %% /N3t AP1 &%,

k=]
V=
=
&

ASCYE brookesia_system_core MEEXIG. HBIFARMNEMERR .
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A% BOALR esp_brookesia: :system: :core: :System, EXfFMEML

o ZRGAEMEW: init (). start (). stop(). deinit ().

o« BV 4 J: 1nstall_app() . install runtime_app (). start_app(). stop_app ().
uninstall_app ()

o WHHEA GUI #/E: gui_set_text (). gui_trigger_screen_flow() %,

o ENIEERE: timer_start_periodic (). timer_start_delayed(). timer_stop ().

o T )5 owner #if]: get_current_runtime_app_owner (),

WHERIRSIRAFTE system: : Tmpl o, A0 HREERUERE 1. System: : Tmpl BN FERICRAIL
ZUHE helper i T src/private/system/impl.hpp, EAKFTH#K system/. app/. service/.
runtime/ HoBEIRZIH .,

TRt System::init () BIETFIEZERIZI TGS

1. X% system_type #l gui: :Environment,

B)#E#HE8h 1ib_utils: :TaskScheduler, T system N#S app. GUI. timer I,
MMEBEE T gui_backend, fZ gui::Runtime,

Bl SystemHostBridge Ml runtime: :Runtime.,

WG4k service: : ServiceManager,

W 4852 SystemCore, SystemGui, SystemTimer,

T HIRAZEY SRR on_init ().

A T 222 Y U ) S A= 152 I D package [ F o

System: :start () I on_start () J5HFA started IRES; System: :stop () P on_stop () HiF
[%: started JRES; System::deinit ( A{%»ﬂ: RN, J5PH runtime, GUI, timer. service F app
LK.

System: :process_timers () MEMRE NIKEZAIL; timer [ system P3P scheduler H 3t & H-Jk & 5|
2
N System: :Config: :enable_gui_live_preview ] JF, core £ ¥E file-backed GUI document Jjf]

)5 M live preview, FHAFE SystemGui task group H1 23 E#] poll. poll 55 document reload /5% 15 GUI
runtime gate #{] backend thread guard, deinit () B document unload Fef < B Xt W # PR S

NNk WD

Task ) system_core fiffl—/AIdL 1ib_utils::TaskScheduler, HHIE L NEFT task group:

Group R

SystemGui GUI document load/mount/unload ., %3/ binding flush, A=y E3#4H ¢ GUI #:4E
SystemGuiInput | GUI event dlspatch igj/\ﬁjﬁ?’yﬁé]’] ExecuteBatch, & YAz iTH 30
SystemApp app Ay E . @ timer [0] U

SystemAppInput | GUI action XT}_“E’J on_action () [

SystemTimer periodic/delayed timer fift % J5

SystemGui 4 SystemGuilInput 3t [A] — 4> GUI runtime gate F{l backend thread guard, 3&f %
gui::Runtime 5 LVGL backend k& i/jli]; SystemApp 5 SystemAppInput FL =[G — app call-
back gate, HEAE IR AN Bz f T Y 8% timer 5 action 3 &

GUI action /~¥E LVGL event callback #% N EAZHATN 121 . XT? 7t payload [ %% & action, gui: :Runtime
fiff Jf fast path B 4% filt & action subscription, subscription H 11 3¢ # i# #| SystemAppInput; XfF
ValueChanged ZZE%E 64 GUI runtime JRASHZ, backend event {5457 A SystemGuiInput, FHH
action subscription #%i# %] SystemAppInput.

Impl id#BI%  Impl::AppRecord SAFE N MBI TIRA:
e AppInfo info,

o JEE HSEBIA] AppContext.,
« W BA GUI document_id,
« runtime N app id.
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« action connection %1%,

o ELYHSMF image/font % id.

« timer id % timer 24 FRIGILET

o 4 HiE #:3) screen path,

o runtime fl GUI &7 E M mbRic.
core i it} AppRecord 4—AbPRFEAE N - Sz 25 5

RS system_core PSEEHTREYF 7
iR HEAR

system/core.cpp

System /M FIFIERIA virtual callbacks

system/lifecycle.cpp

init/start/stop/deinit/process_timers EHfE

system/task.cpp

TaskScheduler group. GUl/app gate. [f]#/5F# task helper

system/gui.cpp

M BA GUI. system-only GUI. action subscription, binding &7

system/gui_access.
Ccpp

VB4 System fifi I system-only GUI facade

system/resources.cpp

Ji A 3 image/font E 5 H s3I R

system/timer.cpp

timer 617, f¥IE. UK. pending &IF Al on_timer JRK

app/app.cpp

app-facing runtime wrapper 1% E:hili S

app/manager.cpp

app %< JHdh. Ik, B, IR AIA

app/package.cpp

.bpk fi#fl. package manifest fif#fr. AppManifest /AppConfig WL}

app/package_scan.cpp

internal/external storage Y apps H 3145 B manifest id 1 %

system/storage.cpp

internal/external storage layout., app/private/public H sg 3% R S04 #:4E

runtime/runtime.cpp

runtime #J454k. load/unload. brookesia_app.* J&HFI owner BLE

runtime/host_bridge.
cpp

SystemHostBridge native module F] runtime app service bridge

service/*.cpp

SystemCore, SystemGui. SystemTimer schema. handler i service
helper

Public Include il include/brookesia/system_core fRETHZIHFAL, R AT ITFS 1
AL 3k :

A0 HERNE

app.hpp Ji A2 AE 2 # H umbrella, Z£y app 284U, context, runtime wrapper 1 IApp

system.hpp R System % il umbrella, 24 batch, system-only GUI facade Al System

service_api. | service helper £l service 2 umbrella

hpp

package.hpp | package fifd. manifest $S2HUA] runtime: : AppConfig Wi} umbrella

app/*.hpp appﬁ@ﬁg\AppGuiRuntime\AppTimerRuntime\SystemApi\AppContext\

IApp. package API

system/*. GuiBatch*, SystemGuiAccess, storage layout, System

hpp

service/*. SystemCore, SystemGui. SystemTimer helper i service Z%

hpp

A FE N SEI SO SE include 4RFEFE Sk 5 ANEBACHD AT 4KSE include TRZFA L .

B b
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R 7£ system core HRYERSE

gui::Runtime Jinzk JSON UI document. ¥ /i runtime image/font, $£7¥ screen, #Aref
HH view

runtime: :Runtime A<, ) brookesia_app.* Ay W R EL

SystemHostBridge system_core fA4 host bridge , 1FFEE 11247} MW H 18 14 native module 7
EENIES

service: :ServiceManageriz} SystemCore, SystemGui, SystemTimer

lib_utils::TaskSchedul&EF system NP GUI. app. timer )&

IAppProvider registry PR Bk TR J5 AR ] provider

e On_1init ()

e on_start ()

e on_stop ()

e on_deinit ()

e on_app_installed()
e Oon_app_started()

e on_app_stopped ()

system_super FUildiX L84 i€ 524 shell app. 43k overlay, FF7E 18 B 45 1E /51K shell.

Fic ¥4

AL brookesia_system_core 24 HijsE I AH f Y Keonfig, PC CMake config, 7= ERIAEFTBFT Y
storage B0 & .

Kconfig ESP F&ECE T system/brookesia_system_core/Kconfig.,
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ELE N

BRIME

AR

BROOKESIA_SYSTEM_ CORE_RUNTIME_APP_MAX

__ZOORDER

runtime app manifest 7] I35 1) 5 K
z_order

BROOKESIA_ _SYSTEM CORE_RUNTIME_ASYNC_D

EBUG_PROBE

¥ A runtime async timeout i iz
probe

BROOKESIA_SYSTEM CORE_ENABLE_DEBUG_LOGn FTIF core ZH {4 debug log T3¢
BROOKESIA_SYSTEM_CORE_SYSTEM_ENABLE_DEBUG_LOG BIFEFTITG, B system Fb
debug log
BROOKESIA_SYSTEM_CORE_SERVICE_ENABLE_[DEBUG_LOG B RITH)G, B service fb
debug log
BROOKESIA_SYSTEM_CORE_WORKER_NAME_PREF$¥#stemWorke system task scheduler worker £6 544
FIES
BROOKESIA SYSTEM CORE_WORKER PRIORITY 10 system task scheduler worker {2625
BROOKESTIA_SYSTEM_CORE_WORKER_STACK_ST|ZB5536 system task scheduler worker £ /)y
BROOKESIA_SYSTEM_CORE_WORKER_STACK_IN BXTf S5 worker FR T2 ANES N AE
SPIRAM
BROOKESIA_SYSTEM CORE_WORKER_POLL_INTEBVAL_MS worker poll |&] [
BROOKESIA_SYSTEM_CORE_WORKER_NUM 3 worker &, o 1. .4
BROOKESIA_SYSTEM_CORE_WORKER_O_CORE_IDO0 Worker O core affinity, -1 F/RA
R
BROOKESIA_SYSTEM_CORE_WORKER_1_CORE_ID1 Worker 1 core affinity, -1 FE/RA
faE
BROOKESIA_SYSTEM_CORE_WORKER_2_CORE_ID-1 Worker 2 core affinity, -1 F/RA
FeE
BROOKESIA_SYSTEM CORE_WORKER_3_CORE_ID-1 Worker 3 core affinity, -1 FExRA
e

System A~ Fi-if i Keonfig 8 5@ [HxCWEJEAR H 5. iB17HT 23 M Device service MUZEF7fiff U R SE, H AL

Android-like storage layout,

PC CMake Config PC E&ERELE /T system/brookesia_system_core/cmake/pc_platform.

cmake,
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CMake &=

BIAME

AR

BROOKESIA_SYSTEM_CORE_PC_CONFIG_EN

ABEE_DEBUG_LOG

PC debug log &1

BROOKESIA_ SYSTEM CORE_PC_CONFIG_SY|

SOEM_ENABLE_DEBUG_I

LR system debug log BRIA(H

BROOKESIA_SYSTEM_CORE_PC_CONFIG_SHRUNCE_ENABLE_DEBUG_|IPGservice debug log BRIA[H
BROOKESIA_SYSTEM_CORE_PC_CONFIG_RUNTUEME_ASYNC_DEBUG_RHRREBFuntime async timeout i
izt probe BRIA(H

BROOKESIA_SYSTEM_CORE_PC_STAGE_INT

ERNGVMARPROBINARY DIR
brookesia

}PC staged internal storage AR
H %

BROOKESTIA_SYSTEM_CORE_PC_STAGE_APP_ROOZIbrookesia/ PC #4723 app staging H 5%
apps
BROOKESIA_SYSTEM_CORE_PC_STAGE_SYYTEM. Rbpdokesia/ PC #4) 7 3] system resource

system staging H 5%

BROOKESIA_SYSTEM CORE_PC_CONFIG_RU

NTUME_APP_MAX Z_ORI

FRC runtime app manifest 7]
HHR K z_order

BROOKESIA_SYSTEM_CORE_PC_CONFIG_WOREZBLNANMEBrREBEF IX PC worker 2k 7244 Bl 2%
BROOKESIA_SYSTEM_CORE_PC_CONFIG_WQRKBR_PRIORITY PC worker {f;529%
BROOKESIA_SYSTEM CORE_PC_CONFIG_WORBERG6S8TACK_ _SIZE PC worker %K/
BROOKESIA_SYSTEM CORE_PC_CONFIG_WORBER_STACK_IN_EXT | PC worker &7 1#i FH 3R N
R
BROOKESIA_SYSTEM_CORE_PC_CONFIG_WORRER_POLL_INTERVAL_MAC worker poll [H] [
BROOKESIA_SYSTEM_CORE_PC_CONFIG_WQORBER_NUM PC worker %§{ &

BROOKESIA_ SYSTEM CORE_PC_CONFIG_W(Q

RBER_O_CORE_ID

PC Worker 0 core affinity

BROOKESIA_SYSTEM_CORE_PC_CONFIG_WQ

RKER_1_CORE_ID

PC Worker 1 core affinity

BROOKESIA_ _SYSTEM CORE_PC_CONFIG_W(Q

RKER_2_CORE_ID

PC Worker 2 core affinity

BROOKESIA_SYSTEM_CORE_PC_CONFIG_WQ

RKER_3_CORE_ID

PC Worker 3 core affinity

PC_STAGE_* = H

System::Config::storage BEHIE.

A
=

M T # # ] staging.

iz 7 W storage layout {/} f{ Device service =Y,

macro_configs.h  A3L72{/F include/brookesia/system_core/macro_configs.h,
= ELNEEE I 1t B
BROOKESIA_SYSTEM_CORE_LOG_TAG "SysCore" H i tag
BROOKESIA_SYSTEM_CORE_SERVICE_NAME | "SystemCore" | Z4t service 44
BROOKESIA_SYSTEM_CORE_GUI_SERVICE_NAMEystemGui" GUI service %4
BROOKESIA_SYSTEM_CORE_TIMER_SERVICH_ N&y&temTimer" | timer service 44
BROOKESIA_SYSTEM_CORE_DEFAULT_SYSTHM"&XP&" BRI system type
BROOKESIA_SYSTEM_CORE_DEFAULT_SCREEN"PAFHL " app ZRIA screen path
BROOKESIA_SYSTEM_CORE_RUNTIME_ASYN( Ke®ifig/BROB®ON- | = 75 ¥ i} runtime async timeout
fig/BRAINE 1z probe
BROOKESIA_SYSTEM_CORE_RUNTIME_APP_MAKcehfigi{ER con- | runtime app manifest 7] HH 15 1Y 5%
fig/BAE K z_order
BROOKESIA SYSTEM CORE_WORKER_* Kconfig/PC  con- | system task scheduler worker Fifl &
fig/BRIAA

Storage Layout System init Fi}3 i<

/1 £ external volume,
internal F Bl IEH -

Flash + LittleFS
Flash + FATFS
SDCard + FATFS
H¥ LittleFS
HEZ FATFS

Dok w D =

Device service £rifi T storage filesystem, A Jii—{> internal volume %/l
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external £ T A5 SDCard storage volume ., System: : Config: : storage R] 7 5 internal , external , preferred
external id FIERIA 223 H Fr .

System Zx I Zh B PAR [ H 5%

« internal/external: apps. music, download. movies, pictures. documents
« internal only: system
. A~ app: apps/<manifest_id>/cache., apps/<manifest_id>/data. apps/

<manifest_id>/files

runtime app i H 5&4 internal #1fFf external /Y] apps. X manifest id #% internal . preferred external, J:
B external [1))l 7 £,

PRIA runtime app 2235 H AR Auto: 4G preferred external, FyR 55—~ external, )i fallback % internal
JEA R A E A SystemApi: :set_default_install_storage () BN HAFR; System S{f1EE]
Storage KV F7E N B BIKE .

System::Config System: :Config J2infTHIEIE AT:

e gui_backend: GUI backend, “HZZH}AA]#E GUI runtime.,

e environment: {£%5 JSON Ul parser/runtime 1] 5435 .

e storage: W75 3 internal/external volume. preferred external id FIERINZ23E H bR .

e system_type: BRI\ "core",

e start_service_manager: j2@fE init PfE3) ServiceManager.,

e install_registered_apps: sef543 IAppProvider registry H1f1) app.

e install_package_apps: &f{dl storage layout 1) apps H s%FH %3 runtime app.

e enable_gui_view_debug: ZEFEEIE GUI runtime J5JT /2 view debug outline, ERIA A .

e enable_gui_live_preview: 27} file-backed GUI document H B/ J /& live preview, ZRIA 3],

e gui_live_preview_options: f£%45 gui::Runtime: :enable_live_preview () LT,

e gui_live_preview_poll_interval_ms:system PN#P live preview poll task f%) &3, RIA 100ms.

e startup_overlay: ]k system startup overlay; 7£ GUI runtime BI|##)5. app 4¢3 1 Shell 23
R, start () SR

e app_launch_transition: A]3% app launch transition; 7 app GUI %A document Jji 28, Hif iz
7N, A start_app(app_id, AppStartOptions{.launch_origin_frame = ...}) #§
JE B I Ao

Ax5S D JRA N g AppContext : :system_service () PlH):

auto layout = context.system_service () .get_storage_layout ();
auto app_dirs = context.system_service () .get_app_storage_paths();
auto public_dirs = context.system_service () .get_public_storage_paths();

runtime app i if SystemCore service fifi f [6] 4% JSON API., {4 #R{ELJ4E A StoragePathKind,
volume id FIFHXT AR AaXTEEARA . . S0, TJovERbR 3| HE app I H %

R

AL system core HBFIAYEERIZEAL . ARSI TR AT, DARSERE AR an RS TERS

HERITY
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il Tt A

AppId core ZrHCAY 4T appid, INVALID_APP_ID A 0

TimerId core ZHC ) app timer id, INVALID_TIMER_ID 3k 0

AppKind app K5, BHIH Native B Runtime

AppState app JRAx, HHiN Installed, Starting. Running. Paused. Stopping.

Stopped., Error

GuiRootKind GUI root #JF, 4H[ K None, File, JsonString
AppManifest app %35 . TR runtime {5 5,
AppGuiDescriptjo@UI root, &3} screen flows il GUI %

AppInfo Appld. AppManifest. RS IR
AppManifest
FE ;]
id app ME— manifest id
name L HI BN 2
localized_names ZIEFERNY, key MiEE, value N4
version app WA, BRIA "0.1.0"
kind AppKind: :Native Bf AppKind: :Runtime
visible &5 B RAE launcher 5 app 513
icon_id JE/s & B image id; runtime package [ runtime root icon_id 75
supported_systemg{FHY system type 55, ZHEHF R AR
icon_path app icon imageSet descriptor #%4%; runtime package % %% B} 0] H] runtime root
icon_id HEKIFHET
runtime_type runtime backend 257
app_path runtime package A& H 5%
entry runtime A [ 344
resource_dir app wIRH R
arguments runtime j5 3154}
I ] S ag A ik i
®E [R&E I A 1E1TR R A
BAF | C++ 4k TApp unpacked package manifest + 17424 € B3
AppKind | Native Runtime
ZHEFYE | install_app () B IAppProvider reg- | install_runtime_app () BY app path
istry T
HarER | C++ EeREk brookesia_app.* KA
GUI #2/F | AppContext: :gui () SystemGui service
Timer AppContext::timer () SystemTimer service
FURR IR FR SN E T E app i app, HEEHRAEH BRI

WOH Ay R R, JE A W O install_app() £ Bl IApp::get_manifest (), core Ui
#il manifest.kind = AppKind::Native, 3ZHl get_gui_descriptor () I ¥ J5 3 screen
flow target, 73 Wi AppId @] # AppContext, I IApp::on_install(), H A app £} #H
on_app_installed (). afTHf W ffl: install_runtime_app () #UX AppManifest, core jifi il
manifest.kind = AppKind::Runtime, M <runtime.resource_dir>/profile.json ZHL
resource descriptor ¥ screen_flows[], 4 fl AppId % AppContext, H A app FH I H
on_app_installed().,

start_app () BJT:

1. JRE&IXH starting,
2. JEA R B s GUI descriptor HH ) %R
3. M4 GUI descriptor Jiliz% i f B4 GUI document.
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4. N5 descriptor il & screen_flows[], core HEshN N flow, &% layer H:3% initial.
5. JFAEN VM IAapp: ton_start ().

6. IfTIT . A4S load_app (), JH start_app (), &x)5H/H brookesia_app.on_start ().
7. GRS Running, T active app, FHIHH on_app_started ().

WERGEIEIEN . GUL N e ey ARG, core XEIE T INEK GUL. SEMEIEM BT, HACREBRN

Error,
stop_app () MIHJT

1. B H stopping.

2. BUE1Z app rf timer, F£iEH pending timer.

3. AN A IApp: :on_stop () ; & THIY M brookesia_app.on_stop () J&FF1E

runtime app.

4. WrJT action 32, {5115 B running screen flow, unload GUI document.

5. M app image/font %R .

6. WINEIRAI N Stopped; B active app NS active app, Ff1H ] on_app_stopped () .
uninstall_app () £ % % I Running B Paused app, #X J5 ## | on_uninstall() =E{
brookesia_app.on_uninstall (), B timer. #H# runtime, #1%% GUI document, [y} GUI &
P, FEM app FH manifest id K5 | %,
pause_app () W on_pause () JFIRSAE N Paused; resume_app () P on_resume () IR
A8 [ Running -5 active app. 4 B SE A SFE pause I H 3/ unmount GUI 5{ 45 || timer, M T A4 45
TR TR B AE I HA TR

B AR A R A iE T C++ k7K core::IApp A, @ % include 3§ 2 A [ brookesia/
system_core/app.hpp. IApp H4H[HE:

R WA

get_manifest () WASEE 1R 9] app manifest

get_gui_descriptor () "%k, &[] GUIroot, 23} screen flows Al image/font i
on_install () /on_uninstall() | Z3E/HIZRMIVE, BRATH

on_start () /on_stop () BEahE1 B, BREA R

on_pause () /on_resume () B I, BRI

on_action () GUI action JE & I8, BRARTH

on_timer () app timer iU & I E T, BRIAALES

start_app () &%F on_start () HIH3WHEMN get_gui_descriptor () iR [EHEIEH N2 GUI docu-
ment; YRBIE T screen_flows[], <& HshEEENT flow 1) initial screen, on_start () ZRiA
& no-op A{Y; WL Ul app i % 75 2 E 5 B IFPIMGR 4L SCA . binding. action. timer S 145K 7.

AppContext #fit app_id (). system_service (). timer (). gui (). system_service () i&[H]
SystemApi; JEA N H M HIBN N RGN E W E app, IR IEAEE app, BEHL storage layout, 517 H
& cache/data/files FIAILEH S, FHUH%X runtime app ERIAZE3E H AR,

IAppProvider FATF4RiFE et TR app M get_manifest () & [\ provider %f Y manifest,
create_app () IR[A AN 2] (3R 8] 55 B runtime manifest 2235 ) . 3052

BROOKESIA_SYSTEM_CORE_APP_PROVIDER_REGISTER_WITH_SYMBOL (ProviderType, name, symbol_
—name)

System::install_registered_apps () & /fj AppProviderRegistry FH 4% provider $2 4L
app.

BTN dB T A A unpacked package FlIAS 24 5 pRACHE A, A T5 2 include C++ 3k 3014
System::init () ¥F install_package_apps = true {4 storage layout H internal 11 external V]
apps H3gk:
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<storage-root>/apps/
brookesia.app.calculator/

manifest.json

app/
app.lua

res/
profile.json
root.json

core f4i4E 1> app root N manifest.json W—HHF, HiEHZBEH T GNE. manifest.
json i read_unpacked_app_manifest () fi#tr, WGt X&R:

package & T

package.id AppManifest.id

package.name AppManifest.localized_names; AppManifest.name {fiff en/Z—
AAF5 7 id [a]iR

package.version AppManifest.version

package.visible AppManifest.visible, H4 true
package.systems AppManifest.supported_systems, HRE AR system type

runtime.type AppManifest.runtime_type
runtime.entry AppManifest.entry
runtime. AppManifest.resource_dir
resource_dir

runtime. AppManifest.arguments
arguments

runtime.entry fl runtime.resource_dir Il B LZ MR, AEEE4L XA GQE .
.; package.systems 5 24 H] system type A VCPL i € Bk b 1% package. A4S A 054 & 4 /E
brookesia_app, core Jf i runtime ¥ ] £ E KA :

e brookesia_app.on_install () /brookesia_app.on_uninstall ()
e brookesia_app.on_start () /brookesia_app.on_stop ()

e brookesia_app.on_pause () /brookesia_app.on_resume ()

e brookesia_app.on_action (action)

e brookesia_app.on_timer (timer_id, name)

BRI 2K 4% no-op AbIH; BRECAETE(ELIR ] £alse B R I AR dir U R, app ATREHEA Error.
1B4T R ) GUI document 3¢ H <runtime.resource_dir>/profile.json i root, /53l flow 5
IE screen_flows[], FEMLEJA &,

FHR SR
o GUI %72
o« 2GR %
o R G IR
. HAG

GUI 45

system core 4 app GUI 43~ . il B4 GUI #il system-only GUI P2,

A4 GUL 14~ app LA —~H core FLE 1) GUI document., document 3EiF i AppManifest f
€ JFEN I IApp: tget_gui_descriptor () &, W4 None, File B{ JsonString; izf7Hf
N FEERER <runtime.resource_dir>/profile. json descriptor, TNz root F5[]f) JSON UI
document.
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start_app() & f£ app on_start () Hi /il # document, Jf % descriptor B runtime root F]

screen_flows[] H3hEBh X)W flow, 3 initial screen Ff 3|45 iF 2 #4 layer. [H It app N ZE &
DocumentId. layer B mount target.

AppGuiRuntime Jf4E W H i) AppContext: :gui () 3KH AppGuiRuntime. W f 4 wrapper:

e set_binding_value (path, key, value)

e set_binding_values (updates)

e get_binding_value (path, key)

e get_constant_value (path)

e set_text (path, text)

e set_value (path, wvalue)

e set_checked (path, checked)

e create_view(template_id, parent_path, instance_id)

e destroy_view (path)

¢ subscribe_action (action)

e trigger_screen_flow(screen_flow, action)

e get_screen_flow_state(screen_flow)

e get_view_frame (path)

e set_view_src(path, src)

e start_view_animation_with_id(path, animation, completed_handler)
e start_view_animation_with_result (path, animation, completed_handler)
e stop_animation (subscription_id)

e set_view_debug_enabled (enabled) /is_view_debug_enabled()
e enable_live_preview (options) /disable_live_preview ()

e load_theme_file(resource_dir, path)

e set_theme (theme_id, reapply_loaded_documents)

e get_theme ()

X g M ER R R VE T 2411 app 119 document, set_binding_values (updates) Z#t# binding 5 A
e, WEEWPRIGER S AR app =55 #7221 binding 937 5%: Runtime 23717 15 & dirty mask Ji5 £t
7% backend apply.

get_constant_value (path) #EH4 HI app GUI document ' parser & 71 J5 Y] constant {f, path &
${constant.<path>} H NGNS, SIS ${} 5K constant. B, REMERFELG ISON 2
o,

R B & T M 8 screen flows, core & fE start_app () W H 3 )7 31 B {1; B J5 app
A i i3 trigger_screen_flow(screen_flow, action) i W mw ¥ ¥, FH & &
get_screen_flow_state (screen_flow) EHLY4 | state, iz 47 0 A H A4 AppDefault /
AppTop Wi layer, layer W, HEE[H Replace mount 15 X, z_order MJIFE 0..100 N; AJfF
JBARN R stack M E z_order ¥# overlay.

start_view_animation_with_result () 7E/2313H 512 [F] RuntimeAnimationStartResult,
£ % subscription_id, resolved_from, resolved_to, 24 animation {#i Jf from_mode =
Current Bf to_mode = Relative I}, JF4E N HA] H X & resolved {H [7] 25 & HR A, B % 55 4

get_view_frame () [H{%,

B4 ] GUI service  izfTH} R FHiE 1 SystemGui service #:4F H C Y GUI document, 31 I A 4R
%. SystemGui A$Efi:

« view debug Jf 5

o live preview JJ ¢ B poll
e LoadFile

e LoadJson

e Unload

o doc id B3

o layer 24§

 mount target 24§
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system-only GUI System JRA4:Z55 1 protected system_gui () 3Rl SystemGuiAccess facade, ‘&4
B gui: :Runtime 54, 142 system-only wrapper: A {5404 SystemGui / SystemGuiInput
task group. GUI runtime gate £ backend thread guard., SystemGuiAccess $24iL:

e load_file(resource_dir, path)

e load_json(root_path, json, resource_dir)

e mount_screen (document_id, path, target)

e unmount_screen (document_id, path)

e push_transient_screen (document_id, path, target)

e pop_transient_screen (transient_id)

e start_screen_flow(document_id, screen_flow, target)

e trigger_screen_flow (document_id, screen_flow, action)

e stop_screen_flow (document_id, screen_flow)

e get_screen_flow_state (document_id, screen_flow)

e unload (document_id)

e set_binding_value (document_id, path, key, wvalue)

e set_binding_values (document_id, updates)

e get_constant_value (document_id, path)

e set_text (document_id, path, text)

e set_view_src(document_id, path, src)

e start_view_animation_with_result (document_id, path, animation,
completed_handler)

e stop_animation (subscription_id)

e subscribe_action (document_id, action, handler)

e enable_live_preview (document_id, options)/disable_live_preview (document_id)

e load_theme_file(resource_dir, path)

e set_theme (theme_id, reapply_loaded_documents)

e get_theme ()

XU ] TIRAE System B E RS0 app &3 shell, overlay % R4 2% M. system_super [ Shell
overlay it AppTop + Stack + z_order {REFETH, F HIHEIGE/ B RS,

Transient screen J& system-only overlay fE 77: ‘B 4 screen 3 2| H 45 layer i &, H A G A % #
mounted_screens_ i3k, @A 3. app launch transition jX JEIlfE B R, A3 B [A] layer BT
i screen flow B Shell overlay.

Debug !5 Live Preview System::Config::enable_gui_view_debug f] Fi& B GUI runtime %]
£ view debug AR I, B ATHIE] C++ M 7] 3@ of System::set_gui_view_debug_enabled() =Hf
AppGuiRuntime: :set_view_debug_enabled () ¥#t, {EMAT 245 runtime 3 & N# 0 BT A 37 A,

System::Config::enable_gui_live_preview BHiAXH]. JFBJ5, core &FF load_file () I
J5 H 3524 file-backed document Y& f] gui: :Runtime: :enable_live_preview (), JH SystemGui
task ‘I poll_live_preview (). load_json () B JSON string document y5% 75 7] 5 6] it 5 S,
A2 BB S

live preview 2T & 4iliGae f1, HEBEERZ C++ system/native app, ANl SystemGui service &% 45 Lua/lS
BATH I

Runtime Theme Jf4: 3V H 74 AppGuiRunt ime i3k A1) Runtime theme:

e load_theme_file(resource_dir, path): JlZk—~> theme descriptor 3 {4 .
e set_theme (theme_id, reapply_loaded_documents) : ¥ B 24Hi Runtime theme; % — %

B R A o B Y B2, document.,
e get_theme () : iR[H]24H] Runtime theme id.

X321 & C++ native-only BB /), A i#EA SystemGui runtime service, Theme ;& GUI Runtime 4 GRIRE,
A2 A app document [FRAAIRES: WA B style L4 T theme ERIA style.
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PEDR B

AR SCUEEE GUI &5 RS B S0, DA system core 24 HijF:T AppManifest . kind BUARILA .

GUI ¥f Ji 1 )} system core SZ £f W 25 GUI ¥ Ji: J& 4 W JH £ start_app() W} i i
AppGuiDescriptor.resources H zf#: /I image/font, H¥E stop_app (). uninstall_app () B
deinit () B runtime package FEZ-3E [ Br £ H runtime root icon_id H 3 & PLH-HE} launcher
icon image, F7F uninstall_app () B deinit () WM.

WM oA W o| A& N B W O #= 5B get_gui_descriptor (), H o
resources ) & std::vector<gui::RuntimeImageResource> images v

std::vector<gui::RuntimeFontResource> fonts., iX & % JF 2 ¥ M ¥ gui::Runtime
H{4: J5; runtime resource FEH, T JSON Ul f1f{) ${image.xxx} Ml ${font .xxx} 5|,

Bl start_app () WFE: ZeHEN app GUI resources, 1% GUI document, # )5 1E F app
on_start () . XFER PAFIIE JSON Ul 7Ef##T document 2 2 BEf#HTH app $2 L) runtime image/font id.,

¥ image primary_src $§[f] LVGL .bin {4, gui: :Runtime &7EM# GUI document F 3 %1 backend
WOMEAZ SO WU EE A AR AR AT, L ${image.xxx} H3CFE header Joa{ £ il app start 28
WO FE AR RS, A ETFES — R B8 binding KT A4 5 8% .

JIEHERL  stop_app () WJFE: 5EiEH app on_stop (), i unload GUI document, )5 unregister
app GUI resources. uninstall_app () fil deinit () HAYEEGY timer, HI% GUl/runtime, 75 yE}
S} image 23 BT backend X% BRI BN S 5 WR R — B& A2 475 9 oAt document BB JET | H
LVGL backend (1) % f2 22 f7-2x it 5 TR B .

MhSEFEIE 4T v1 ZEK app resource id 4z JeME—: [A]—> app ik [A] 4 image id B} font id =B K T
—A~app LA [ #4 image/font id 2% H 2 K FEIRTENFRIBUN , core [MVR T MR IHE app ARZ 1
A Error. JFENTFEILERIE, FESIASI IR ARG AL FEE; YA Hat =,

Runtime package Wi 1247 R F LS5 ] package i UM% . <runt ime . resource_dir>/
profile.json descriptor il root F5[[ 1) JSON UI document, 381z 47 W ] A §E I} Native LVGL
image/font %, W ASFEHE T service #:4F runtime 4= Fy &5 % .

Runtime package Hff] imageSet JSON ] PAG| ] .bin 30 XS0 [RIFEAE document load [ B i il
#H.

Launcher Icon runtime package ] 7F <runtime.resource_dir>/profile.json W75 I ER E R
id icon_id., icon_id H /R image id; runtime manifest /~ % icon descriptor %45, system core £7F
package % H Ak images [1 WEFE id ZF runtime root icon_id f imageSet descriptor JSON,
540 <runtime.resource_dir>/images/*.json B{ <app_path>/images/*.json., KI5
1% image ¥/} A runtime-global image resource, F-IHFENES AppManifest . icon_path f launcher {#i i ;
V%A VEAR descriptor 5 launcher B {ii f 305785 5 (v fallback .

FURR B system core 24 Hi{# [ AppManifest .kind X4 ERHALPR
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JEER AppKind: :Native 3R C++ IApp app, 4] MVP L RGN E A app. J5UAE Y AT
PA:

+ i SystemApi HMRFIFHE .

o JH SystemBApi::start_app () l SystemApi: :stop_app () JE3hE{E I HAL app.

e Hid SystemApi::set_default_install_storage () ¥ ¥ runtime app BRI\ L2 H AR .

o izl storage AP {Jj[i] [ & app HFFAILHF.

o ffi . B GUI wrapper #£4/F H 2.1 document.

o {#i [ native-only GUI API fi#§. H:3k. H1%§ system-owned document.,

o ffi[] AppTimerRuntime fI|# periodic Y delayed timer.

BT AppKind: :Runtime 78 Lua. JavaScript 257K runtime app, #4538 app. 47N
T PAE ] SystemCore.GetSystemType., GetEnvironment, GetActiveApp. ListApps, i#il
SystemCore.RequestCloselpp R XM HLD, @il SystemGui #:4FH & #) GUI document, Fi#
it systemTimer &3 H LAY periodic timer, 1zf7H} RN FIAHE:

o 1% GUI DocumentId. layer B{ mount target.
« 1 load/unload GUI document service,

o i service J5 2l {5 1 HA app.

o BUCERIN RS B AR HE app MFAA H 5% .

o VI:/J} Native image/font runtime resource .

VA Jj owner $%&  service #b¥H runtime I8 f{] i}, 238 i1 runtime: :RuntimeFunctionBridge: :get_current_app._
%1 24 i runtime app id, FEBLETF| core 1Y) AppId. UTSHF A B owner, service P H &R, XARIE
SystemGui il SystemTimer HYHEEA/EARIH 8 2 %A 6 1Y) app.

£l 55

system core 4 Hi M =4~ F Al service: SystemCore, SystemGui. SystemTimer. i&fTH{M i
system core FAAG K SystemHostBridge i fiXLL service, service Il SR 24 Hi runtime caller J] % owner

app, MM GUI F timer #AEFR HIZETE F 5 app .

J
i35 % = service &
BROOKESIA_SYSTEM _CORE_SERVICE_NAME SystemCore
BROOKESIA_SYSTEM CORE_GUI_SERVICE_NAME SystemGui
BROOKESIA_SYSTEM_CORE_TIMER_SERVICE_NAME | SystemTimer

BPRGLYE iz T A A R G5 S . H a4 B ) GUI document . HEEAEHE H L) timer, HANRE
1#1 service JE Bl a8 1F A app. JRAE W HiE 1 AppContext HIERH A SystemApi. AppGuiRuntime,
AppTimerRuntime, 4FI#M A RGN E W {H app.

Core JI}45 SystemCore 2 AIFE S service, service 44 [E5E N SystemCore,

g i HA

GetSystemType s8] 4 B system type, B4 "core™ & "super"
GetEnvironment & [A 24 5] gui: :Environment [ JSON %4
GetActiveApp IR 8124 7 active app {5 5. %A IR [B] 25 45 51
ListApps 1R 0] 2 %% app B3R

RequestCloseApp K X 4] app

StartApp / StopApp Az IR € app
ShowLoading/HideLoading Eonal R UE 5 app /Y loading overlay
ShowKeyboard/HideKeyboard | EB/RECHUGH R JT app B RSk
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F 45 AppChanged’ " (app RAZ ) 1 " KeyboardClosed ' (% # #r \ % & = B ¥
4, % °“RequestId. AppId. Confirmed. Text) . iz {7 @ app A4 8 H &8 2% 8 4L,
RequestCloseApp. ShowLoading / HideLoading., ShowKeyboard / HideKeyboard H{EH T
HEC, StartApp fll StopApp &#ifEA; JRAE W #GE T AppContext : :system_service () ffi
H SystemApi,

iz 7 i N B 8 J§ ShowKeyboard i 3K & 4t # £, Options F #f title. placeholder,
initial_text. max_length. password, mode' " (' ‘text / upper / number / special) #l
allowedModes, UM mode AFE allowedModes H1, Shell H 1§ ] allowedModes BEE—Ui; RiXE
B BRIA S FBU A . A BN G T KeyboardClosed event iR [i] RequestId, AppId.
Confirmed #l Text,

GetEnvironment #&[W width_px. height_px. density. font_scale. language. theme_id,
GetActiveApp fl ListApps T AppInfo, U7 app_id. manifest., state, last_error,

GUI JJlt 45 systemGui 2= 70N H #/F B & GUI document B 37 [} service, service 44 [# 5 N
SystemGui,

g3 SH ]

SetBinding/ SetBindings Path/Key/Value Bf Updates % B Bt 1% B binding {H

GetBinding Path. Key 1525 binding {H

GetConstant Path 2B 5 app GUI document
[ constant {H

SetText [/ SetValue /| Path H5XIN{E W label . BB TF /4]

SetChecked B Ayl

CreateView/DestroyView TemplateId/ParentPath/InstarbhBIM A4 sh view

B{ Path

SubscribeAction Action 1] 1% GUI action, [ core %
%) app 2 fi 39

TriggerScreenFlow / | ScreenFlow, Action filt % screen flow transition B{#%

GetScreenFlowState 124 Hi state

GetViewFrame Path Arif] view 24 HJ frame

SetViewSrc Path. Src Y4 image view 1 & &5 id

StartViewAnimation / | Path/Animation B | BB view a7 B

StopAnimation AnimationId

ExecuteBatch Commands TE [6]—~ SystemGui task HJIii

J¥ T GUI fip %

SystemGui W) fF A K FE B =X /8 H F 8 Bl 7 runtime app #%) GUI document, It API H %A

DocumentId, layer. mount target. LoadFile / LoadJson / Unload PA K view debug / live preview 55

B0, GetConstant ff) Path fififfl ${constant.<path>} FH S LIRS, REEPA {"Value":
...} envelope {# 51T & JSON 27,

B AIER | core X GUI #E 4 BUHI2E :

B #i I | SetBinding. SetBindings & 3358 binding flush, &% 5{E
i A #f | ExecuteBatch, SetViewSrc, #EA SystemGuiInput, 4T
JRCHE T StartViewAnimation., StopAnimation 38 binding flush

ARHERR PR Z R B, IR IR R TR E s, AU LVOL gl l; Ay
AP GUI task J5iR 18], ExecuteBatch T T2 MMUFFURIHBETFHRIZ 25, Bl “fE1kIns)
. PE binding, FFA Y AR B Sl :

{

"Commands": [

Q)
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(& b))
{"Name": "StopAnimation", "Params": {"AnimationId": 12}},
{"Name": "SetBindings", "Params": {"Updates": [{"Path": "/screen/bird",
~"Key": "angle", "Value": "-25"}]}},
{"Name": "StartViewAnimation", "Params": {"Path": "/screen/bird",
—"Animation": {"property": "Y", "fromMode": "Current", "toMode": "Relative", "to
—": -48, "duration": 200}}}

1
}

vl % #F setBindings, SetViewSrc, StopAnimation, StartViewAnimation @4, FEEH )T
PAT, KRMEHFEIR G4, REMETE Results HIAF A& 458

BTN A AE profile. json ] screen_flows[] HEEHEZ) flow, core &¥F on_start () HJ
HzlE30. TriggerScreenFlow (ScreenFlow, Action) $#4Hy state #/ transition action 4J]4f screen,
51 from[] transition PLoE T2 K transition; I transitions N%S, document {J3E# initial
fH TriggerScreenFlow iR [H 4R, 12470 ] B EE(di ] Replace mount mode, z_order £ 0..100
M, NEEFEE Document Id, layer BYHAil app 1) flow.

SubscribeAction (action) 7] [ 24 B app document W) GUI action, fil k& J5 & 4 W H 3t A
IApp::on_action (), 7MWW it A brookesia_app.on_action (). action AFE LVGL callback
M EEIIT: A SystemGuiInput, F4%i#F| SystemAppInput, 553 timer [H]if
app callback gate,

Timer fl{55 SystemTimer $2HLZEFTI 0] 1Y app-owned timer, service 44 [E £ N SystemTimer,

BRI 3 S 15t BR

StartPeriodic | Name, IntervalMs | 7] timer, #X[f] TimerId
StartDelayed Name, DelayMs B — R MEIEIR timer, 1R[H] TimerId
Stop TimerId {1 7 app $75  timer

IntervalMs / DelayMs &b 7 K F 0. timer fil % 5 iz 47 W W ] 2 I¢ 3] brookesia_app.
on_timer (timer_id, name); app AfE Running JRZSH} pending timer N&JR % . [A]—> periodic
timer £\ 7F pending FAF K}, core 2% &I J5 4k tick, k4 WA B GUI kil 712 T timer J& 31 B JC R AR 5
delayed timer A&

B A W ] i i3 AppContext::timer () ffi I AppTimerRuntime [ start_periodic(),
start_delayed(). stop (). core &fF stop_app (). uninstall_app () fldeinit () B} H3hH
14 app timer, JfM pending BAZ LR AR IR A S F

FHSESCRY
o« GUI 5732
o FWiRLG IR
o NAAA

W

ASCUL BT FH A 454 . manifest B . ¥EU descriptor FIFTHE 225500

it &  App package {#i l manifest.json iR & JC15 B 1 runtime A I7; runtime %5 H % F 19
profile.json #& system_core resource descriptor, root 1§ [n] E I1F /) JSON Ul document, J& 7 flow 5
1E screen_flows[]. B4R HEX:

o .bpk: ZIP %%, 1247 H system: : core: :unpack_app_package_to () B,
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« unpacked package: H %P manifest.json + app/ + res/, Hl System::init () Hfi%
5,
LEYHEFT Jbpk W, Je¥H T system_core package API (1] i% verify_app_package_release (), J

unpack_app_package_to()) 4% AppManifest, F ] make_runtime_app_config () 5
runtime: :AppConfig,

/st

brookesia.app.demo/
manifest.json
app/
app.lua
res/
profile.json
root.json

manifest.json ;Rfl:

{
"package": {

"id": "brookesia.app.demo",
"name" : { "en": "Demo", "Zh_CN" .o JE ﬂ? n } ,
"version": "0.1.0",
"visible": true,
"systems": ["core", "super"]
by
"runtime": {
thpe" . "Lua"
. r
"entry": "app/app.lua",
"resource_dir": "res",
"arguments": []

Manifest ‘Bt package XI4::

FE 5t AR
id app ME— manifest id, ME
name ZIE SRR ITE ; AppManifest.name f# en/ S— 405/ id [1]5B

version | app liAs, WMIH
visible | 2% E/R1F launcher, H48 true
systems | SZFRHY system type 5112, A AN R il

runtime %}4:
FE L]
type runtime backend Z5% . fFl4 Lua 8% JavaScript, WhIH
entry INE)ES ST ENDA
resource_dir | app B HpARTAZ
arguments runtime JE S5 F AR

PiJi descriptor <runtime.resource_dir>/profile.json & system_core resource descriptor, g
JSON UI document :
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"icon_id": "demo",
"root": "root.json",
"screen_flows": [
{"screen_flow": "main", "layer": "AppDefault", "mount_mode": "Replace", "z_
—order": 0}
]
}

icon_id M THEM W& A launcher EI45; root fg[l#RifE JSON Ul document; screen_flows[] F§iE
Ja 3l flow. i app 2 FLif Bl AppDefault, AppTop H T app H CHY header. V)25 T HA;
runtime app H B ffl Replace, z_order £ 0..100 §. root.json &¥rif JSON Ul document, /5]
H—~ screenFlow asset,

Hii 523 System::init () fE install_package_apps = true {4l storage layout H internal
Al external ff] apps H3%, #HRHAEHEFNE A0 manifest . Json f—Z H . 1 £ 4> volume
T H PUAHIA manifest id, internal F1 preferred external 4G, )30 B2 Wi Bkid % ) warning.,

42 By By 2+ [l runtime root icon_id FERVE H P &I VLA N imageSet descriptor, 33| 5NN
runtime-global image resource }-3H 75, AppManifest.icon_path, fitlauncher /R EFFR.

"RALR
e runtime.entry fll runtime.resource_dir Wil L EMITIER, NEER 40 %L a5

« package.systems 5247 system type A PUECH BT % package .
« package.id, package.version, runtime.type, runtime.entry SRR RAEIRSTE

manifest T2 .
« runtime GUI J2 3] flow W5 A profile.json [if] screen_flows[].

FTRTH OFERME tools/app_pack.py ¥ unpacked package $]6°5 .bpk, X} manifest.json
F R . 15 package FFEIY, RV {#%F schema, T H AL, system_core parser 7l J5i—%K .

2N

ARSCHR AL A BRI AT I A fie /M AR 2R

A M dge /bl A B AR Y M 4k 7K core::IApp, FE get_manifest () fEfEICAF B, TE
get_gui_descriptor () ik GUI root ffE5) flow, HFIE on_start () #FIEIIEIRS:

class DemoApp final: public core::IApp {

public:
core: :AppManifest get_manifest () const override
{
return {

.id = "brookesia.app.demo",
.localized_names = {{"en", "Demo"}, {"zh_ CN", "JE ~"}},
.kind = core::AppKind: :Native,
.visible = true,
.resource_dir = "app/demo/assets",

bi
}

core: :AppGuiDescriptor get_gui_descriptor () const override

{

Q)
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(22 B30
return {
.root_kind = core::GuiRootKind::File,
.root = "root.json",
.screen_flows = {
{.screen_flow = "main", .layer = core::GuiApplayer::AppDefault},

b
}i

std: :expected<void, std::string> on_start (core::AppContext &context) override

{

return context.gui () .set_text ("/demo/title", "Demo Ready");

bi

on_stop () WA AW : core £ app stop B H 3hHY timer, {2} action subscription., {21} j= 3] flow,
unload GUI document 71 2 335 GUI % .

ISATI R /MY SBT3l unpacked package, H SREEHA :

brookesia.app.demo/
manifest.json
app/
app.lua
res/
profile.json
root.json

res/profile.json FEH{Ezl flow:

{

"root": "root.json",
"screen_flows": |
{"screen_flow": "main", "layer": "AppDefault"}

res/root . json 5| [ screen fil flow asset:

{
"version": "0.1.0",
"assets": ["screens/demo.json", "flows/main.json"]

res/flows/main. json FEH]—J# screenFlow:

{

"type": "screenFlow",
"id": "main",
"screens": ["demo"],
"initial": "demo"

core X7E on_start () Al H 3R /demo, WA HFHEARIIRA I RE:

brookesia_app = {}

function brookesia_app.on_start ()

local gui = brookesia.start_service("SystemGui")
brookesia.call_function(gui, "SetText", '{"Path":"/demo/title","Text":"Demo"}")
Qi)
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(£ L£50)

return true
end

1B 4TI N A R 555 B storage layout Y apps/<manifest-id> H3%; System::init () &1EE 3R}
4l internal A1 external storage volume K apps HiH- 4%,

A B

ASCH Y system core 24 Fij SE B A F L IA) UG e R A 0

B4 ] path A5 HiEH I Runtime app path does not exist B, Fifs:

o ESP ‘-4 2 B 43 LittleFS.

« Device service &7 1& [0 T 37 #% H %1 storage filesystem, H. internal/external layout #4514k 83 .

o FgH staging 25 package & il F| <storage—-root>/apps/<manifest-id>,

o 5 internal 1 external L AFFEAH [6] manifest id, FRIAEICH FE E 0 H 5T package WA IEHf; BEXE
IS I Su

Wi AR e Expected app is not installed %42 package %A #% 4948 5 manifest 4TI .
e :

e <storage-root>/apps/<manifest-id>/manifest.json EHE1ELE-

« manifest 257 package #ll runtime %4,

e runtime.type 27 BEWLETE] 2 44133t 1Y runtime backend.,

Manifest fight JeWe & LR :
o A

e package.id. package.version., runtime.type. runtime.entry SRENBFELF.

e runtime.arguments NEFAEEA.

«runtime GUI B 3 flow K B A <runtime.resource_dir>/profile.json
screen_flows[],

e runtime.entry. runtime.resource_dir 24N e mEE ...

GUI root J#R W  #itx:

o JFAEN I get_gui_descriptor () .root_kind 5 root & IEH.

o IBATHT . profile. json descriptor 2 fEFE, H root Fg[H Y JISON UI document 275 /F1E o

o« root FEFEETEAXT I IR H 5% .

o AN HMHEHA ${image.xxx} B ${font.xxx} &7 L. i# 1T get_gui_descriptor().
resources 4,

o screen_flows[] BH0OEED—I B3N flow,

View not found SystemGui jR[i] View not found B}, ##F:

o app B2, GUI document /&5 fiN# .

e TriggerScreenFlow 8 SetText [1 path/flow id ;2% J& T 24 5 app i) GUI document.,
o view path J2 Mg 2R R AL .

o A% view J5, instance path J275 5 JSON UI runtime 4 i g2 —5k .

I 55 BUALHHE G247 8 app ] SystemCore. StartApp u( StopApp S b4, @ runtime app
HEBE R X HC . AR FEAENH, T2H# AppContext : :system_service () WH, MARE
# runtime service i Ji .
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Zedi id ppge H & P image/font resource id already registered Hf :

o R 2 A AR A T[R4 resource id.
o KB —ANIRAN AN get_gui_descriptor () .resources se{5iRHEE id.
o MHTHRAA L1515 app L= [A] 44 runtime resource id.

Timer ¥A3fph%  futx:
« timer interval/delay 25 KT 0,

o app &34 F Running R3S,
+ stop_app () £ H 3% app i A timer.

API 5%

AR B System Core 2y 23 3044 il APL 3%,

System NHESLwf4:: #include "brookesia/system_core/system/system.hpp"

Header File

« system/brookesia_system_core/include/brookesia/system_core/system/system.hpp

Classes
class System
Core Brookesia system runtime that owns apps, GUI access, timers, storage, and services.

System coordinates native and runtime applications, mounts their GUI resources, dispatches app lifecycle call-
backs, and exposes storage, GUI, keyboard, dialog, and timer facilities through AppContext and service APIs.

Subclassed by esp_brookesia::system::super::System

Public Functions

System ()
Create a core system runtime.

std::expected<void, std::string> init (Config config)
Initialize the system runtime with explicit configuration.

%% config -- Runtime configuration. Ownership of gui_backend is transferred into the
system.
&Ml Empty result on success, or an error string.

std::expected<void, std::string> start ()

Start services, install configured apps, and enter the running state.
R[] Empty result on success, or an error string.

void stop ()
Stop running apps and services.
void deinit ()
Release runtime resources after the system has stopped.
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void process_timers ()

Process pending timer events from the host event loop.

struct AppStartOptions

struct Config

Configuration used to initialize the core system runtime.

Public Members

std::unique_ptr<gui::[Backend> gui_backend

GUI backend implementation used by the system runtime.

gui::Environment environment

GUI and platform environment exposed to apps.

StorageConfig storage = {}

Storage roots and install target policy.

StartupOverlay startup_overlay = {}

Optional startup overlay configuration.

AppLaunchTransition app_launch_transition ={}

Optional app launch transition configuration.

std::string system_type = BROOKESIA_SYSTEM_CORE_DEFAULT_SYSTEM_TYPE

System type string exposed to services and applications.

bool start_service_manager = true

Whether the service manager should be started by System::start().

bool install_registered_apps = true

Whether statically registered native app providers should be installed.

bool install_package_apps = true

Whether package apps should be discovered from configured package roots.

bool enable_gui_view_debug = false

Whether GUI view debug metadata should be enabled at startup.

bool enable_gui_live_preview = false

Whether GUI live preview should be enabled at startup.

gui::LivePreviewOptions gui_live_preview_options ={}

Live preview options applied when startup live preview is enabled.

int32_tgui_live_preview_poll_interval_ms =100

Poll interval used by startup live preview in milliseconds.
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struct AppLaunchTransition

Optional launch transition shown when an app surface is being opened.

Public Members

bool enabled = false

Whether app launch transition rendering is enabled.

std::string root _path

GUI resource root containing the launch transition document.

std::string screen_path = "/app_launch”

Absolute screen path inside the launch transition document.

std::string surface_path = "/app_launch/surface”

Path of the app surface placeholder used by the transition.

std::string icon_path = "/app_launch/icon_box/icon_image”

Path of the app icon image in the transition document.

std::string fallback_label_path = "/app_launch/icon_box/fallback_label”

Path of the fallback label when an icon is not available.

gui::MountTarget target

GUI mount target used for the launch transition.

int32_t duration_ms =220

Transition animation duration in milliseconds.

int32_t timeout_ms = 500

Maximum time to wait for app surface readiness.

int32_t final_icon_size =96

Final app icon size in pixels.

struct StartupOverlay

Optional startup overlay shown while the system is preparing the shell.

Public Members

bool enabled = false

Whether startup overlay mounting is enabled.

std::string root_path

GUI resource root containing the startup overlay document.
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std::string screen_path = "/startup”

Absolute screen path inside the startup overlay document.

gui::MountTarget target

GUI mount target used for the overlay.

int32_tmin_present_ms =16

Minimum duration in milliseconds before the overlay can be dismissed.

MO A2 eff: #include "brookesia/system_core/app/iapp.hpp"

Header File

« system/brookesia_system_core/include/brookesia/system_core/app/iapp.hpp

Classes
class IApp
Base interface implemented by native applications hosted by Brookesia System.

Applications provide a manifest, optionally expose a GUI descriptor, and receive lifecycle, action, and timer
callbacks from the system runtime.

Subclassed by esp_brookesia::app::app_store::AppStoreApp,  esp_brookesia::app::files::FileManagerApp,
esp_brookesia::app::settings::SettingsApp

Public Functions

virtual AppManifest get_manifest () const=0

Get the static metadata used to identify and present the application.
&[] Application manifest containing id, name, version, and launch metadata.

virtual AppGuiDescriptor get_gui_descriptor () const

Get the optional GUI resource descriptor for applications with a visual surface.
& [Al GUI descriptor; the default descriptor is empty for non-visual apps.

virtual std::expected<void, std::string> on_install (AppContext &context)

Called when the application package is installed into the system.

%% context -- System context for package storage and service access.
iR [A] Empty result on success, or an error string.

virtual void on_uninstall (AppContext &context)

Called before the application package is removed from the system.
¥ context -- System context for cleanup operations.

virtual std::expected<void, std::string> on_start (AppContext &context)
Called when the application is started.

%% context -- Runtime context for GUI, timers, storage, and services.
&M Empty result on success, or an error string that aborts startup.
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virtual std::expected<void, std::string> on_pause (AppContext &context)
Called when the application should suspend active work.
%% context -- Runtime context for the running application.
&M Empty result on success, or an error string.
virtual std::expected<void, std::string> on_resume (AppContext &context)
Called when the application should resume after a pause.
%% context -- Runtime context for the running application.
R Empty result on success, or an error string.
virtual std::expected<void, std::string> on_stop (AppContext &context)
Called when the application is stopped.
%% context -- Runtime context for releasing app resources.
izl Empty result on success, or an error string.
virtual std::expected<void, std::string> on_action (AppContext &context, std::string_view action)
Handle an action emitted by the application GUI or shell.
B8
» context -- Runtime context for the running application.

e action -- Action identifier registered by the application GUI.
&M Empty result on success, or an error string.

virtual std::expected<void, std::string> on_timer (AppContext &context, Timerld timer_id,
std::string_view name)
Handle a timer event previously scheduled through the app context.
S8
» context -- Runtime context for the running application.
e timer_id -- Runtime timer identifier.
» name -- Application-defined timer name.
&M Empty result on success, or an error string.
class IAppProvider
Factory interface registered by built-in or dynamically loaded application packages.

Subclassed by esp_brookesia::app::app_store::AppStoreAppProvider, esp_brookesia::app::files::FileManager AppProvider,
esp_brookesia::app::settings::SettingsAppProvider

Public Functions

virtual AppManifest get_manifest () const=0
Get the manifest of the application created by this provider.

&Nl Application manifest used for discovery and installation.

virtual std::shared_ptr</App> create_app ()

Create an application instance.

j&[A] Shared application instance, or nullptr when the provider cannot instantiate it.

Macros
BROOKESIA_SYSTEM CORE_APP_PROVIDER_REGISTER_WITH_SYMBOL ( PrOViderType, name,
symbol_name)

Register an application provider with a stable plugin symbol.
BH

« ProviderType -- Concrete provider type derived from IAppProvider.
« name -- Provider name used by the plugin registry.
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» symbol_name -- Exported symbol name used for dynamic provider lookup.

8.2 System Super

brookesia_system_super &fJEFE System Core 7 FIAFRIERSE, T m-EA M IR T- 125845
PRALERIA shell, launcher. overlay. JRZSHFL. NP N B R ERAL.

8.2.1 MLk

System Super JR4 H core: :System, JEd core A Ay B HIY @ sS 2235 N & Shell app. 3% overlay, Ff
FE 38 Y8 1R SR PR Shell . B AN 07 SE 0 A i R B sz A7 i B A 2k, 1 )2 &2 System Core
MIRES), LT REFEM TR SRR .

&iE: Super 1144 7F H Brookesia Superciliaris [{Jfaj{LTE R, B 4& Brookesia Jg 1A ERM, wHHAEMZER
ZMBWIE SR, WEGRIBIXE RS & ESP-Brookesia TEAH Ll £ FIARITE ., ERIEA.

8.2.2 4j System Core [ 5

o PR T AR GUI backend F1i% 45 RS, fE A core_config.gui_backend.
o Super %57 Shell 5 overlay %y, I 4w A . GUI SCRE N2 A032 17 I A3 45475y System
Core 7135,

o SEH A A PV screen GRIFAEIE app =, HEARSE UL fREFFE Shell F LK layer 1.

8.2.3 ¥kl

e NHE ShellApp: Home Dashboard. App Launcher. Notifications =T .

o 50 overlay: JARFSHE. JIEHP LB H W ) gesture indicator, DA M keyboard. message dialog. app
modal 772,

o HHEE 5N H S 50 background flow,

« light/dark Runtime theme F14%55 system keyboard.

 JF#L startup overlay Fil app launch transition 3 H .

8.24 CFiSAL

Ay JRAEFT G R

o Shell: Shell app. TLJA. launcher £ theme.

o Overlay: JR7SHE. gesture indicator FI RS2
o FRAAZ: JEBh Shell. FTIFRE I AR .
o 7R Shell BEJE4EM] . screen, flow FIAEAR .

o B2 H: 7%, Kconfig FIFFREEAE.

o JF & 5EfH Shell, overlay FI&FAT A .

o BEHEE O ILIRATHER .

. API 5% /AJ APL B

£ g

esp_brookesia::system: :super::System 4K esp_brookesia: :system::core::System,

TE core HYRLAE_F 3L Super XAg R 47 .
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Gt super::System::init () & 9HM init (Config{}), init (Config config) &:

1. ¥ config.core_config.system_type X N BROOKESIA_SYSTEM_SUPER_SYSTEM_TYPE,
2. EFEH T EEE config. core_config.gui_backend £t GUI backend,
3. ] core::System::init (),

Super /N B 22 4 #i F & GUI backend, 7= [ T2 17 3¢ 1% 4% backend ({5 441 LVGL backend) I 1& A
core_config.gui_backend,

system type Super f# Jil BROOKESIA_SYSTEM_SUPER_SYSTEM_TYPE, 4 Hj {i N "super".
on_init () M & FH IR set_system_type ("super"), FfiE service 7¥ if] 15 F| Super 2§
A,

P JE XL Super Z 5 core 7 4

R Super 177

on_init () X B system type, 235 N'E: shell app

on_start () J&i 5l Shell app; core #% Shell manifest J55f] background/content/overlay flows

on_stop () FRic stopping, {5 [ Shell & [y Ul

on_deinit () 153 shell app id

on_app_installed ()| 5% launcher app 1] ] H &

on_app_started () 105 foreground app H i, Ff#R1E active app #JJ4#: Shell background / app back-
ground

on_app_stopped () | ¥l app {515k shell

PSR system super BSEIIREH YRS

X e

src/system.cpp System::init () #EAMO

src/system_lifecycle.cpp core ¥ J& S A1 Shell app 423 /K&

src/shell_overlay.cpp ShellApp HJ overlay binding. status, Wi-Fi. clock FlJE# T
PR

src/system_navigation.cpp Shell page %% #1 active app 7 4]

src/shell_app.cpp ShellApp. Shell £ page MzhZS App Launcher

src/private/ WHERIE A . action A1Zf) ] # &

system_constants.hpp

src/private/shell_app.hpp NP ShellApp A HH

WAL Super 247N E =4 GUI #4:

o Shell app: —~|~ Native IApp, manifestid "y brookesia.system. super.shell, &% Home. App
Launcher. Notifications = -~ content page .

« background: Shell 3= document P51 & 5 screen, [ background flow #:#l] SystemBottom,

« overlay: Shell 3 document P[] & 4t 78 55 screen, H overlay flow $: 3| AppTop + Stack +
z_order 101, 1135 top status bar, gesture indicator ] app modal ¢ RG 1% )= .

Shell

Shell ;& system_super N Native app, 2K44°4 ShellApp. B2 RGN E UL app 7548, WH
4 Home Dashboard. App Launcher #{ Notifications =~ page.
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it & status bar A1 JE F L5 iE H app A gesture indicator 1, [f1 ShellApp 4 F, 1El 17 % 3
GuiLayer: : Top [ stack [)2, z_order = 101, ALYEiE app 1Y) replace screen 78 35

Shell I~ HH —4> background flow, M [A]—> Shell document $:%; %] GuiLayer: :Bottom, Shell §j&H}iE
7~ /background & iyE, I app Bi G E/N /app_background 4@,

Manifest Shell manifest 24§ 3¢ B Bt :

FEB [l

id brookesia.system.super.shell

name Shell

kind AppKind: :Native

visible false

icon_id super

resource_dir BROOKESIA_SYSTEM_SUPER_RESOURCE_DIR

get_gui_descripteh¢ll/root.json

root

get_gui_descriptbac¢kground —-> SystemBottom. shell_pages -> AppDefault.

screen_flows overlay —> AppTop + Stack + z_order 101, keyboard ->
AppTop + Stack + z_order 102

visible = false {#if Shell H & A< HFILFE launcher app #1371,

Pages Shell app —k % shell/root.json, % root B4 2 > background screen #1 3 /™ content screen:

page screen path

Desktop Background | /background

App Background /app_background
Home Dashboard /home

App Launcher /launcher
Notifications /notifications

/background fll /app_background Hf background flow % SystemBottom, [HH]E app IR
HFYJ#. 3 4 content screen | shell_pages flow &P, state id B $2%{# J] screen id: core £ ¥F Shell
on_start () gl H3IEZNZ flow 8| AppDefault, Si#fil %k flow action Z2 il HF Y. 8 app fE
i active app I}, PRI\ AppDefault screen £ H k&4 Shell T A ; 1% [1] Shell I, system £ 4 3¢ 438
app, Tl 5 Shell fili & H 45 page transition.

Overlay Shell root (N1 5 /overlay screen, overlay flow H Shell manifest %ilj AppTop, f#iH Stack
mount mode | z_order = 101 £ 3E app top screen 22 . ShellApp H 11 3¢ # # binding. 1] %
Display/Wi-Fi S Hi2178H . overlay BT S AT R W, Overlay .

App Launcher App Launcher page /3 3 i} i 78 /launcher i | populate_launcher () 4 i
launcher button, populate_launcher () <xjifJj owner_.list_apps():

o Bkid manifest.visible = false [ app.

HTFHIM launcher_app_button ¥E /launcher/content/grid NAJELH,

o SEf] id 4N app_<app_id>.

o E5LHi label % & 4 app name.

o I manifest.icon_id #1 manifest.icon_path 1] ffj, #5Z ] image icon 1% & & PA
manifest.id {/AY4 R image resource.

o B/RESE image icon IR fallback 1 F4F; JCHESL image icon B 7R app name f) i NP REE ST
fallback.

o 7S id B AppId BRI

e ¥ H /launcher/content/summary_badge/summary NH] 23] app (& .
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)31 action  launcher button root fif il ME— action super.launch.app. P& icon/label F75 S A A p5
i, EESRIEE root button 1) press/click event; f5 il button 75 [ X1, icon [ Ji. fallback ¥ F4%F 5k app
2 RER SR PE A path fEHTSE B id, T owner_.start_app (app_id) . button root [a]H 1H i
JSON UI event effects $& it Al press/release ZH . £ )Gl K& pressLost, [fi)5 clicked A&JRA
super.launch.app, HIHEHBIELGASIREE app.

Theme Shell Ul i i Runtime theme 453 light/dark X4 : resource/themes/llght json' " (theme
id '‘shell.light) #il resource/themes/dark.json’" (theme id ' ‘shell.dark). Shell
root &, constants/default.json, FHFEVLEI > HEREIHNZ constants/1024x600.json, jX&k
ui token HATH R ROTRIZDEIE @ R, A58, caption, ks . HRAHF A5 M i theme
A AR AL, it JSON 5 &Y styleRefs 5| H.

Shell ;A &HE B sh B 32 BROOKESIA_SYSTEM_SUPER_RESOURCE_DIR/themes $5—Z Nrg *.
json Runtime theme, J 1% & 2\ theme 2}y shell.light, Theme A5 A shell/root.json.assets;
B C++ native-only GUI API ¥/} %] Runtime., 4/ light/dark 4J]4ft fy Settings app {%) Display T [ fill %,
Yt Runtime B B E I #%Y i AY style, Shell background tH,£x3# 3 theme variant 573 .

Overlay

Overlay /2 Shell App FFH8) RAUH 2, i T84 status bar, JIGHS |- HHEHH app 1) gesture indicator, DL
message dialog, keyboard. app modal £ R40iF =2 .

Hgi&  Overlay J&T Shell i &4t Ul fig S, %WiE XM resource/shell/screens/overlay.json,
0 b {37T Shell = document [/ /overlay screen H', Hy Shell manifest H1/) overlay flow $:F| AppTop,
{#i ] Stack mount mode fll z_order = 101, We5}%| GUI backend (1) GuiLayer: : Top FH{RiGE T, &
i@ app FTIFR AT DA app layer [ replace screen, {HAN4%E351% stack overlay.

Shell f{ R EH A ET overlay., 73+ screen /background i background flow #:%| SystemBottom,
overlay H 135 status. gesture indicator f{1 app modal,

IEFIH:E  ShellApp: :mount_overlay () FMfT:

1. Shell app JE 3} core ELN%, resource/shell/root . json,
2. core L AR Shell manifest H 3|23l overlay flow 33k /overlay,
3. ShellApp #4a4k status. Wi-Fi dR7S. A8 E RS #8F0 Display touch gesture 1] 5

K overlay N2 app 1Y) Guilayer: :Default B{ii#l GuiLayer: : Top replace screen 75 i

Status 5 Gesture Indicator 457 overlay Hf5—]> screen:

TR 1TH

/overlay/status THERIR A
/overlay/status/status_right/wifi_pill | Wi-Fi &i&2N 2R
/overlay/status/status_right/clock 2 st E]
/overlay/gesture_indicator JEEB iR i app BY#EEHER
/overlay/gesture_indicator/bar [ I3 progress 4451 indicator bar

status HARE Wi-Fi b3 FIHTTE] . Wi-Fi service A A J B AR 32} fa ik Wi-Fi fr75 . WE)FE Shell &z At i
Br—IK, FiEL Shell timer Ji kil .

Gesture indicator 2R\ &K, 38 app B S, 05 Display service | A\ BottomEdge F 4514 Up jj[’j%
¥, Shell £ active display source ) GUI, /R indicator bar, FHR 148 0E 55 45 45 bar T .
FiR H BIE I PRHF gestureExitHoldMs J5, Shell J¢ P24 foreground app. *ﬁ*"ﬂ?ﬁ‘ﬂ%ﬁilﬁl?ibﬁu
FH: 3% indicator ,
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Actions 4 H] overlay ANFH32 it nav/close/hide/handle action, Shell page Y] Shell § & @ ik, &
app iE 4 iy Display service TouchGesture 4§z}, JSON UI FL3K [i]— document P action owner 'E—; overlay
{4 keyboard. message dialog. app modal % T-# H T/ action.

close 4HifTH:

o %A active app: no-op.

e active app E shell: no-op.

« active app 5235 app: JEHE F¥E S B H{H)S, # pending Shell page 1% & App Launcher, F-FH
stop_app (active.app_id).

538 app {55 1EJ5, on_app_stopped () £fjlik Shell K& JifeH W~ App Launcher,

17X ShellApp::unmount_overlay () < W JF overlay action connections. Wi Display/Wi-Fi event
connections, {5 ]|+ system bar/gesture indicator/clock timer . Shell app stop Ji5 Hi core {5 [|- manifest F /] overlay
flow H-Hl#% /overlay, Shell 3 document [y core 7 Shell app stop Hf4;— unload.

W2 P

A Super M) Shell 2IFTH. &P app HYRFE

ki3 Super super::System::start() #F A core System::start(), [fi )5 U8 /8 Super 1
on_start () :

1. stopping_ = false,

2. restore_shell () j53) Shell,

3. core R #fF Shell manifest H 35 3 = flow: background -> SystemBottom, shell_pages
-> AppDefault. overlay -> AppTop + Stack + z_order 101, Shell on_start () [l
Ja gk theme, 7][% overlay action, F-4: i launcher %45 .

IR active app &2 Shell, overlay H B /RTAERRZAS; App Launcher 155 R M FH A FIBEE ST

IR0 app P 54 launcher button J5 ¢

1. JSON Ul fgi /)& super.launch.app.

2. Shell f2#jg 2 path 3 H b5 AppId.

Shell %% app launch modal F system UI Y2 5hH .

I 58 G Shell 18] owner_.start_app (app_id) .

core J&i 5 H A% app, HHEE 1A active app.

on_app_started () %I Shell 2477 foreground app, FiH i Shell-managed overlay Y] app & 55
RS

i app M) £ screen BRI\ H: 3k fF AppDefault, & H #R# ¥ Shell T 1E. Shell background flow {J}7E
SystemBottom7 {H 2> M Shell @H%%ﬁ]fﬁ@ﬂé@é app & 5t; overlay PA AppTop stack screen {f457F
ZZm .

AR

Jep] active app I A BEREIGIRIA S5 ) _EAEAE, A& overlay gesture indicator H PR E 1K )G -

1. Shell i3 Display service TouchGesture F4-IR T FIE IR .

2. indicator bar [l R HAES, I8 F BHE I ORAF— /NI TR 5 i & 5 P4

3. Shell #5if] get_active_app () »

4. N active app A~/ shell, TUHE pending Shell page 1%~ App Launcher, FiJfJf] stop_app (active.
app_id) .

5. core {51 app. JEFH GUI/timer/runtime/resources.

6. on_app_stopped () JH restore_shell (), &7~ App Launcher,

WR APEAATIT HRIREIR H 2%, indicator bar 2 [ul 5[5, active app AREEiz1T
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Shell P page YJit  Shell )y page ¥)#:hy Shell H &2 4Efl & . 5% Shell /& active app, system B 2/
ShellApp: :show_page () ¥ [A]— app document P44 screen, HNERE5 app 42 active app, system 4&ic
s H 5 page 7145511358 app; on_app_stopped () F/FIK Shell, IfE7R H 15 page.

32 Shell restore_shell () M4H[ZHE:

1. % shell id o2, FEHE no-op.
2. {5 Shell B4 Running 5f Paused, HIZEYH#3F| pending page H-&IT overlay.
3. {3 Shell K247, JE3h Shell J5 il & pending page.

Shell BHEEFT, FIEE app (2 15 R %% Shell; App Launcher $(4f27E Shell J3ghit 2 it

24451 on_stop () &K HE stopping_ = true, Shell stop iy core 215 |+ manifest H[ screen flows
H-#12% Shell GUI document. stopping_ JTFkEfe RSG5 L FEH app stop X fifll % restore shell.

system super 4 i = 2% JSON Ul % 5 £ 1 7F Shell H 5%, #% constants + screens + flows +
templates .,

fEi&  Shell BER H SR45H :

e resource/shell/root.json: Shell app YE— A 1, 3% constants. A= il 51 imageSet descrip-
tor, screen. flow FIFIHR .

e resource/shell/constants/*.json: BRIA G/ PEREE token,

e resource/shell/screens/*.json: Background., Home. App Launcher. Notifications. Overlay
Fl keyboard input screen

o resource/shell/flows/*.json: background. content pages F/l overlay [}) screenF1low asset,

e resource/shell/templates/*.json: BHELHIEAR

e resource/themes/*.Jjson: Runtime theme descriptor, H ShellApp EzFNaL, A5 A root.
json.assets,

e resource/startup/root.json: system core 7 Shell JNzEFiH:H] SystemTop HFTHLAE .

B R IREN T assets/shell/images/**, @} CMake S48 resource/ it stage EizfT 7 AR,
WM assets/ PRI T brookesia_gui_lvgl_pack_images () # i LVGL .bin + imageSet

index.json: PNG DL ARGB8888 #ji!, JPG/IPEG DA RGB565 By, A ASHE A B YED H 55

Constants 7y #443[i] Constants {#i ff] ui /£>4 Shell Py token £y 44 25 8] -

i A= i

${constant.ui.color...} light 15 X {4, 40 surface. border. accent, JRZS {4 F overlay
LH®

${constant.ui.metric...} TUEM, caption, F [RIAEEE TS| LT metric

${constant.ui.content. content page [/ work area., launcher grid. chip, search &~}

metric...}

${constant.ui.overlay. status bar. gesture indicator £l overlay zfjHj )< <}

metric...}

BRIANTFAR . FERI A @, 35 screen/container 355 . button/text input [ ERIAHHEZE 1 4N resource/
themes/*.json $fit; constants f B 45 35 ZAE AR S 05 HE X @, Fo R
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Runtime theme Theme descriptor & Runtime 4 &% J§, A& Shell document asset, ShellApp J& 3l i 5

Hi <system-root>/super/themes E—EZFFA *.json, XL HFM#E, Fi%EERA theme
A shell.light. 4§ VI $#2fit 1ight.json"" (" shell.light) fldark.json'" (' shell.
dark). Shell screen jfiif styleRefs 4| shell.card, shell.pageTitle, shell.navButton %

s TEEXEAN style RAEHEE . A resource/themes/*. json B A root.json
H assets, JSON Ul parser £xFH 4% document asset 257! theme.,

Shell Root  Shell root 5& X Shell background screens. content pages. overlay £ launcher button i)z . J<HT

i

NN

screen

R EAER E#ZEH id C++ ¥E
Desktop background | /background SUPER_BACKGROUND_SCREEN_PA

rH

App background | /app_background JSON screen id

screen

Home  Dashboard | /home SUPER_HOME_SCREEN_PATH

screen

App Launcher screen | /launcher SUPER_APP_LAUNCHER_SCREEN_ PATH
Notifications screen /notifications SUPER_NOTIFICATIONS_SCREEN|PATH
overlay screen /overlay SUPER_OVERLAY_SCREEN_PATH

keyboard input | /keyboard_input SUPER_KEYBOARD_INPUT_SCREEN_PATH
screen
status bar /overlay/status SUPER_STATUS_BAR_PATH

status Wi-Fi

wifi pill

/overlay/status/status_right/

SUPER_STATUS_WIFI_PATH

status clock

clock

/overlay/status/status_right/

SUPER_STATUS_CLOCK_PATH

gesture indicator

/overlay/gesture_indicator

SUPER_GESTURE_INDICATOR_PA

r'H

summary label

/launcher/content/
summary_badge/summary

SUPER_LAUNCHER_SUMMARY_PAT]

launcher grid

/launcher/content/grid

SUPER_LAUNCHER_GRID_PATH

launcher button tem-
plate

launcher_app_button

SUPER_LAUNCHER_BUTTON_TEMP]

LATE_ID

A5 instance id HiZ% N app_, path H[Z%i /N /launcher/content/grid/app_. launcher button root

HRE 5843 action super.launch.app ™

screen flows

(* * SUPER_ACTION_LAUNCH_APP) 3l app.

Shell root 5| F| 3 4~ flow: flows/background.json & P /background'" (4 %

*SystemBottom) ; flows/shell_pages.json 4 J# Home / App Launcher / Notifications (3 %]
AppDefault); flows/overlay.json &M /overlay ' (2| *  AppTop,#iJf Stack fil z_order
= 101), shell_pages [ state id F (i Fi} top-level screenid, i action B $2:/F 4 flow transition action::

action B #R screen
super.nav.home /home
super.nav.open_launcher /launcher
super.nav.open_notifications | /notifications

Shell manifest 25 H 3/j53)] shell_pages flow, J5%E i1 )4 = fil & flow, A F-F-3)) unmount/mount content
screen.

Startup Overlay resource/startup/root.json M 74 & JSON Ul root, H system_core fF
GUI runtime )7 )5 . Shell Fil app 4wk, FHi@ i transient screen $:#| SystemTop, T k% ESP
Uit SCUFRRAT . BEUREIERN Shell WILA AT B 1 A B[R] 25 i i . BRIA screen path 2y /startup, WJifid
Super Kconfig 5§, PC CMake config /£ root LA #§4% .
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Background Screens Background flow 2 Shell root H [ JiE 2T 5k S L. /background 42 Shell 5
FHE 5, /app_background /23 app Bl G MAYLE A5 5. 1217 Shell manifest % background
flow 3| SystemBottom: Shell i & ]3| /background, i app Fi & )% /app_background.
content page {/}£%| app layer, overlay {/53: 3| AppTop stack T)Z, [HILAFHFELESRE content screen PN E L
A S R

Keyboard Input Keyboard input 2 Shell root F %55 transient screen /keyboard_input, ANJETAEf]
Shell screenFlow, app i 3K £ 4t i 4% i)t ShellApp 1833 transient mount /8% AppTop stack Ti)Z, FHAH
L overlay B &1 z-order., screen ZEAG L&A FEIEEE . BT text Input Ml keyboard; abc/ABC/ 123/
, 2 0L HRIA RIS B P LE keyboard 3581 R . 48T Rl T keyboardProps. layouts ffiid text
/upper / number / special PUff layout, backend %] LVGL keyboard map, AR allowedModes

R AR e . SOG4 action fUFE super . keyboard.text_changed. super.keyboard.
submit.*, super.keyboard.cancel.* fll super.keyboard.toggle_password,

Modification Notes #l1Fizl JSON 95 & id. template id. screen path By, action FZAFER, WA & src/
private/system_constants.hpp TNV EHE.

Fic ¥4

AR brookesia_system_super 4HISEIE % . Keonfig FI#EIE R % . Super BRI T system
core internal storage [} system/super H3E, AHME LEFER.

Kconfig ESP F&HEIE(V T system/brookesia_system_super/Kconfig,

B &0 BRIME iRA
BROOKESIA_ SYSTEM SUPER_ENABLE_DEBWG_LOG FTHT Super debug log
BROOKESIA_SYSTEM_SUPER_ENABLE_STARTUP_OVERLAY | JFHLI Bt B 7R 54 SystemTop startup
overlay
BROOKESIA_SYSTEM_SUPER_STARTUP_ROGTaZtal/ startup overlay root, MoXt
root.json <system-root>/super

BROOKESIA_SYSTEM_SUPER_ENABLE_RESQURCE_FONT_CORZH{4: P E resource/fonts # ]
#l| <system-root>/fonts
BROOKESIA_ SYSTEM_SUPER_ENABLE_APPnLAUNCH_TRANSBFEZSWI; 4 7] Shell overlay N &t app
launch
BROOKESIA_SYSTEM_SUPER_APP_LAUNCHaRQOTadfeK/ | AW YEiAR{LH

root.json
BROOKESIA_SYSTEM_SUPER_ENABLE_APP yLAUNCH_ANIMATHON; launcher app icon )5 4% JiX
mask/icon K 5 3l
BROOKESIA_SYSTEM_SUPER_APP_LAUNCHOPOST_COMPLETEShe&pp Masinch zf ] 5 5% o] fill & )5
1) 515 B B )

PC CMake Config PC FEHECE(V T system/brookesia_system_super/cmake/pc_platform.
cmake,
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CMake &=

BRIME

A

BROOKESIA_SYSTEM SUPER_PC_CONFIG_ENABLE__

PEBEG_LOG

PC debug log BRiAH

BROOKESIA SYSTEM SUPER_PC_CONFIG_ENABLE

STOARTUP_OVERLA

¥ PC startup overlay ZRi\ F
x

BROOKESIA_SYSTEM SUPER_PC_CONFIG_ENABLE__

RESIOURCE_FONT__

CRLY N B PR PT I staging
NN S

BROOKESIA_SYSTEM_SUPER_PC_CONFIG_STARTUP

| REAPLESIN
root.json

PC startup overlay root Zk

N

root.json

BROOKESIA_SYSTEM_SUPER_PC_CONFIG_ENABLE_APFFLAUNCH_TRANSEZIGN 4 i Shell overlay
PNEX app launch
BROOKESIA_SYSTEM_SUPER_PC_CONFIG_APP_LAUNGWPROA@TNERON | FEATN; MEiAR{dif

BROOKESIA_SYSTEM SUPER_PC_CONFIG_ENABLE__

APR_LAUNCH_ANI

MPCIIaninch mask/icon zJj |
ERINTF K

BROOKESIA_ _SYSTEM SUPER_PC_CONFIG_APP_LAU

NOH_POST_COMPL

£ PC Hoidh BEH 5¢ A 5 Y
oM I TR]

GUI Backend Super iz 47H} H i) brookesia_system _core fl gui_interface f{i% iJjli GUI
backend., i WAE core_config.gui_backend H{% A backend SZ ., #47#HHE I 6218 H
brookesia_gui_lvgl_pack_images () Jf assets/shell/images FHIE 4 LVGL .bin +

imageSet index.json;i%AEJ AT AN staged BH, ATE C++ AT AU H B MR /A backend.

Macro Configs /372 F include/brookesia/system_super/macro_configs.h,

P LaEE ViR
BROOKESIA_SYSTEM_SUPER_LOG_TAG "SysSuper" A& tag
BROOKESIA_SYSTEM_SUPER_SYSTEM TYPE "super" Super system type
BROOKESIA_SYSTEM_SUPER_RESOURCE_DIR | "/littlefs/ Super Z i3] BRI E AR

system/super" H 3%
BROOKESIA_SYSTEM_SUPER_SHELL_RESOURCHE_DIR/shell shell &E H A%
BROOKESIA_SYSTEM_SUPER_ENABLE_DEBUG_ I,d€config/PC config debug log F %
BROOKESIA_SYSTEM SUPER_ENABLE_STARTUR_K&tmRE/ERC config startup overlay Jf- 3¢

BROOKESIA_SYSTEM SUPER_ENABLE_RESOURCEK&MRE/PCOMfig

N B AR R staging I
x*

BROOKESIA_SYSTEM_SUPER_ENABLE_APP_LAUNKeOnSNPCAOMGYN

launch mask/icon zJj [ FF

x

BROOKESIA_SYSTEM_SUPER_APP_LAUNCH_POSTKanfig/RCTE&®NAGL.D_MS launch 5 5¢ il =] 7 )5 1Y)
FAIMEE B 1]

ESP P50 BEIRM . “FIAARA app package fit:

Resource Paths

/littlefs/system/super
/littlefs/system/fonts
/littlefs/apps

PC F-5EIA:

${CMAKE_BINARY_DIR}/brookesia/system/super
${CMAKE_BINARY_DIR}/brookesia/system/fonts
${CMAKE_BINARY_DIR}/brookesia/apps

littlefs staging R H XL R H N A app/ M system/; HZFIKET system/fonts. KHH
B IRGE staging J, brookesia_system_super AW AE#| system/fonts; =i LW H
1r#ft system/fonts/index. json, 5N Super ¥] 4k b i) Bk A BVE N Ak Saz 47, 2R L)
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B &AL T <system—root>/super/shell/images, Shell Runtime theme {i/ T <system-root>/
super/themes, 77 LIRS ELH T LittleFS image FMAE 1ittlefs HIET AR,

Vg

ASCULIH 24 ETSE LT A€ i system super [ 7

Beofe vt o0 H 2% & /D@ W X & B oW OH %, f#l W oshell ¥ O OH R
BROOKESIA_SYSTEM_SUPER_SHELL_RESOURCE_DIR. %% i 1/} 55 {4 B4 V5 A% 4K Wi ) screen path,
template id F action Z&FE, Bi[E]H B sre/private/system_constants.hpp XNV H &

¥ )¢ launcher 4§ launcher % 8 5 7F N & Shellhpp Hi: app K JF J2 owner_.list_apps(),
H B /8 manifest.visible = true [ app, button H] launcher_app_button 1 Hz 3 7% 4
f#, 5 action 25 super.launch.app. W1H H 205, LW resource/shell/

constants ffl resource/shell/screens; R GE. H7r. dHiEREZE, FEBR
ShellApp: :populate_launcher ().,

4% overlay overlay f& Shell root N /overlay screen, ] Shell manifest Y overlay flow H:%| AppTop

+ Stack + z_order 101, WHRIMINAZRZ LRI T, "PAY & resource/shell/screens/
overlay.json ffl ShellApp: :mount_overlay () HJaction 1] 4. 38 app /A~ iZ%i# 4 runtime service
&4 overlay.

IRZE System  {NEFS MR R G5T, T PAMELE)RA: super: :System B E IR core: : System:

o {ABAREH Super 11 Shell Fl1 Overlay: JRE super::System,
o HH5243% M shell, navigation BY app flow: JEE core::System WEH .

TeWbF I3, I EA GUI ST I A SR ATS WU System Core SURS R AL .

B

AICH H Super 1E4T H L)L

shell root it 2 ¥ 4 2 start() KM, H &+ I shell root.json I Kk M. # &
BROOKESIA_SYSTEM_SUPER_SHELL_RESOURCE_DIR & 75 IF #fj, ESP LittleFS W & 7 7% 7 /
littlefs/system/super/shell/root.json, PC build HF B &HEA brookesia/system/
super/shell/root.json,

overlay screen fit 2 P52 Super B LM . THHURSEEAN BR e IETHH gesture indicator A E/R. KEE
root.json Bl L screens/overlay. json, XM R /EALE , Shell manifest 257 overlay
-> AppTop + Stack + z_order 101, H flows/overlay.json @ # root filzk,

background screen Htg:  f1IR Shell T K2 %A BRI FEL app 26 5, & root. json &%

4 screens/background. json fll screens/app_background.json, staged shell/images/
index.json FIXIN .bin 27 7EFE, Shell manifest 27517 background —-> SystemBottom H
flows/background. json #NaL, content page B HIXE N BT 5.
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shell P Ji-itJe P52 navigation icon A~ 2 7R BY, shell root Jill 25 2% Ii$i2 7~ image asset descriptor il 2% . #6:2x PC
build H 541 ESP LittleFS 112G EFE shell/images/index. json fll *.bin, root.json &5
images/index.json 4 )51 imageSet descriptor, brookesia_gui_lvgl_pack_images ()
BEBIIET assets/shell/images FHIE .

launcher 247 app #7% app &7 O\ %25 F| core, app manifest ] visible /27 4 true, runtime app
package J2 75/ T storage layout [ apps/<manifest—id> HEHHiHER], shell 25 C EH B3R
37 launcher, Shell summary £ 2R 24 Hi 7] J5 3 app 40 & .

midi launcher JGJZ )Y FFE root . json H button template root J2751/5{# [l action super.launch.app,
icon/label 737 i B %4 clickable=false, clickedeffect BH1{IPA requirevalidPress=true
JE X super.launch.app, templateid &2 75155 launcher_app_button, launcher grid path 2451754 /
launcher/content/grid, ZhELHI path B2 EFFE /launcher/content/grid/app_<app_id>.

close app Jii %41 % &2 shell 2% active app 275 #fi S5 AN 2 shell, Display service /275 J& f T touch ges-
ture, +2 75 W E| M BottomEdge 744, J5 14 4 Up ) TouchGesture, stop_app () &5 iR v 2 g,
on_app_stopped () &K N stopping_ = true #BkiL, shell appid 2 HH K-

Shell page 247 V)t 62 Shell root 27417 /home., /launcher I /notifications = content
screen, ShellApp: :show_page () ik m4E % HE,

gesture indicator #% % il app #1% Y4 H[iX 1T overlay DA AppTop + Stack + z_order 101 #:%|
GuilLayer: :Top, i app screen fi# Jf] replace mount, {IR#FE G, KEE overlay J275 A %) mount, app
B/ H B GUI API H 3 T system-only mount target B 57 5 z_order, JSON Ul screen 27
AN EE I 4 B e 2R P EOAE_E RS layer U745 1EHf -

il app FIFR G i AR R AEEE app ) & B E TR TSGR app. £ 7T Display
service 275 EL BB 48 E T 2417 output [} touch, /overlay/gesture_indicator ;2 &5AAr A Al
binding &7, T2 EMFERNCHRD S IT 1R I ORI 5 S B .

API %%

AT System Super 23 JKSCPFAE ) APT 2%

System Aty f4:: #include "brookesia/system_super/system.hpp"

Header File

« system/brookesia_system_super/include/brookesia/system_super/system.hpp

Classes
class System : public esp_brookesia::system::core::System
User-facing Brookesia system implementation with the built-in shell experience.

Super extends system core with launcher, notification, quick control, keyboard, loading, dialog, theme, and
language handling suitable for end-user products.
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Public Functions

std::expected<void, std::string> init ()

Initialize the system with default Super configuration.

i’ [H] Empty result on success, or an error string.

std::expected<void, std::string> init (Config config)

Initialize the system with explicit Super configuration.

%% config -- Super system configuration.

&[] Empty result on success, or an error string.

struct Config

Configuration used to initialize the Super system.

Public Members

core::System::Config core_config

Core system configuration forwarded to the base system implementation.
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