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// SPDX-License-Identifier: Apache-2.0
// SPDX-FileCopyrightText: Copyright contributors to the vLLM project

//! Audio-modality preparation through ~lim-multimodal .

use std::sync::Arc;



use lIm_multimodal::{AudioClip, Modality, PreprocessedEncoderlnputs};

use vlim_engine_core_client::protocol::dtype::ModelDtype;

use super::{AudioModalitySupport, MultimodalModellnfo, PreparedMedia, item};
use crate::error::{Error, Result, bail_multimodal, multimodal};

/// Forward-kwargs name of the primary audio encoder input.
pub(super) const AUDIO_PRIMARY_KEY: &str = "input_audio_features";

impl MultimodalModellnfo {
/// Preprocess fetched audio clips as one batch and build per-item features.
pub(super) async fn prepare_audios(
&self,
clips: Vec<Arc<AudioClip>>,
uuids: Vec<Option<String>>,
) -> Result<PreparedMedia> {
let support = self.audio.as_ref().ok_or_else(ll Error::UnsupportedModality {
modality: Modality::Audio.to_string(),
D7
// AR preprocess_audios TE blocking A2 3417 CPU BHEMALIE
let preprocessed = self.preprocess_audios(support, &clips).await?;
/] 3RBR prompt B (HAFREF)
let replacements = support.spec.prompt_replacements_for(&self.context, &preprocessed)?;
if replacements.len() != clips.len() {
bail_multimodal!(
"number of audio prompt replacements {} does not match number of audio clips {}",
replacements.len(),
clips.len()

}
let hashes = clips.iter().map(lclip! clip.hash.clone()).collect();
// BB A item::build_batched_items 25| M| % B A4FAL
let items = item::build_batched_items(

&support.spec,

preprocessed,

hashes,

uuids,

ModelDtype::Float32,
)?;
Ok(PreparedMedia {

modality: Modality::Audio,

placeholder: support.placeholder.clone(),

replacements,

items,

/// Run CPU-heavy audio preprocessing in a blocking task.
async fn preprocess_audios(
&self,



support: &AudioModalitySupport,
clips: &[Arc<AudioClip>],
) -> Result<PreprocessedEncoderlnputs> {

let processor = Arc::clone(&support.processor);

let clips = clips.to_vec();

/] 1R spawn_blocking ¥ % fR2E &5 3m T

tokio::task::spawn_blocking(move || Ok(processor.preprocess(&clips)?))
.await
.map_err(lerrorl multimodal!("audio preprocessing task failed: {error}"))?

}
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/// Resolved multimodal support for one loaded model.
#[derive(Clone)]
pub struct MultimodalModellnfo {
context: MultimodalModelContext,
image: Option<ModalitySupport>,
video: Option<ModalitySupport>,
/] #¥ audio FE, BIRIFA AEITIMRIF
audio: Option<AudioModalitySupport>,
media_connector: Arc<MediaConnector>,

impl MultimodalModelContext {

/// Resolve an audio preprocessor for one loaded model.

fn resolve_audio_processor(
&self,
model_spec: &'static dyn ModelProcessorSpec,
preprocessor_config: &PreProcessorConfig,

) -> Option<Arc<dyn AudioPreProcessor>> {
/| BFCLRER spec B audio_processor A&
model_spec.audio_processor(&self.config, preprocessor_config).map(Arc::from)

/// Static model-specific tensor-layout behavior for one modality.
#[derive(Clone)]
struct ResolvedMultimodalSpec {
raw: &'static dyn ModelProcessorSpec,
modality: Modality, // #13&: #§Ri% spec JTRAES
field_layouts: EncoderFieldLayouts, // #AS%EE R RE EFEHR
keep_on_cpu_keys: HashSet<String>,



impl ResolvedMultimodalSpec {
fn new(raw: &'static dyn ModelProcessorSpec, modality: Modality) -> Self {
Self {
raw,
modality,
field_layouts: raw.encoder_field_layouts_for(modality),
keep_on_cpu_keys: raw.keep_on_cpu_keys_for(modality).into_iter().collect(),

fn primary_key(&self) -> &'static str {
match self.modality {
Modality::Image => image:.IMAGE_PRIMARY_KEY,
Modality::Video => video::VIDEO_PRIMARY_KEY,
Modality::Audio => audio::AUDIO_PRIMARY_KEY,
Modality::ImageEmbeds => unreachable!("image embeds use no encoder preprocessor")

fn field_layout_for(&self, key: &str) -> Option<&FieldLayout> {
if key == self.primary_key() {
Some(&self.field_layouts.encoder_input)
} else {
self.field_layouts.metadata.get(key)

}
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