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//! Prompt placeholder expansion shared across modalities.

use std::collections::{HashMap, VecDeque};

use lIm_multimodal::{Modality, PromptReplacement};

use vllm_engine_core_client::protocol::multimodal::PlaceholderRange;
use vllm_engine_core_client::protocol::tensor::WireTensor;

use super::PreparedMedia;

use crate::error::{Error, Result, bail_multimodal};

/// One modality's queue of pending placeholder replacements.
struct ExpansionLane<'a> {

modality: Modality,

marker_token_id: u32,

embed_token_id: u32,

placeholder_token: String,

replacements: VecDeque<&'a PromptReplacement>,

impl<'a> ExpansionLane<'a> {
fn from_prepared(media: &'a PreparedMedia) -> Option<Self> {

if media.replacements.is_empty() { return None; }

Some(Self {
modality: media.modality,
marker_token_id: media.placeholder.marker_token_id,
embed_token_id: media.placeholder.embed_token_id,
placeholder_token: media.placeholder.token.clone(),
replacements: media.replacements.iter().collect(),

/// Replace rendered placeholder markers with model-specific replacement
/// tokens across all modalities in one left-to-right pass.
pub(super) fn expand_prompt_token_ids(
prompt_token_ids: &mut Vec<u32>,
prepared: &[PreparedMedia],
) -> Result<HashMap<Modality, Vec<PlaceholderRange>>> {
let mut lanes = prepared.iter().filter_map(ExpansionLane::from_prepared).collect::<Vec<_>>();
if lanes.is_empty() { return Ok(HashMap::new()); }



let replacement_growth = lanes.iter()
flat_map(llanel lane.replacements.iter())
.fold(Ousize, Itotal, replacementl total.saturating_add(replacement.tokens.len().saturating_
sub(1)));

let expanded_len = prompt_token_ids.len().saturating_add(replacement_growth);

let mut expanded = Vec::with_capacity(expanded_len);

let mut ranges = HashMap::<Modality, Vec<PlaceholderRange>>::new();

for &token in prompt_token_ids.iter() {
let lane = lanes.iter_mut()
find(llanel lane.marker_token_id == token && !lane.replacements.is_empty());
let Some(lane) = lane else { expanded.push(token); continue; };
let replacement = lane.replacements.pop_front().expect("lane queue is non-empty");
debug_assert_eqg!(replacement.modality, lane.modality);
if replacement.tokens.is_empty() {
bail_multimodal!("placeholder token “{}* expanded to no tokens", lane.placeholder_
token);
}
let replacement_len = replacement.tokens.len();
let is_embed = {
let mask = replacement.tokens.iter()
.map(I&token! token as u32 == lane.embed_token_id).collect::<Vec<_>>();
WireTensor::from_bool(vec![replacement_len], mask).map_err(Error::Multimodal)?
b
let expanded_offset = expanded.len();
expanded.extend(replacement.tokens.iter().map(l&tokenl| token as u32));
ranges.entry(lane.modality).or_default().push(PlaceholderRange {
offset: expanded_offset,
length: replacement_len,
is_embed: Some(is_embed),

D;

for lane in &lanes {
if llane.replacements.is_empty() {
bail_multimodal!(
"placeholder token “{}* was not found in tokenized prompt for {} remaining “{}"
item(s)",
lane.placeholder_token, lane.replacements.len(), lane.modality

}
*prompt_token_ids = expanded,;
Ok(ranges)

}

rust/src/chat/src/multimodal/video.rs
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//! Video-modality preparation.

use std::sync::Arc;
use itertools::izip;
use lIm_multimodal::{FieldLayout, Modality, PreprocessedEncoderlnputs, VideoClip};
use vlim_engine_core_client::protocol::dtype::ModelDtype;
use vllm_engine_core_client::protocol::multimodal::{
MmBatchedField, MmField, MmFieldElem, MmFlatField, MmKwargsltem, MmSharedField,
MmSilice,
SliceSpec,
b
use super::{ModalitySupport, MultimodalModellnfo, Preparedltem, PreparedMedia, tensor};
use crate::error::{Error, Result, bail_multimodal, multimodal};

impl MultimodalModellnfo {
/// Preprocess video clips one at a time and build per-item features.
pub(super) async fn prepare_videos(
&self,
clips: Vec<Arc<VideoClip>>,
uuids: Vec<Option<String>>,
model_dtype: ModelDtype,
) -> Result<PreparedMedia> {
let support = self.video.as_ref().ok_or_else(ll Error::UnsupportedModality {
modality: Modality::Video.to_string(),
N?;
let mut replacements = Vec::with_capacity(clips.len());
let mut items = Vec::with_capacity(clips.len());
for (clip, uuid) in izip!(&clips, uuids) {
let preprocessed = self.preprocess_video_clip(support, Arc::clone(clip)).await?;
let mut clip_replacements = self.spec
.prompt_replacements_for(&self.context, &preprocessed, Modality::Video)?;
if clip_replacements.len() = 1 {
bail_multimodal!(
"expected exactly one prompt replacement per video clip, got {}",
clip_replacements.len()

}

replacements.push(clip_replacements.pop().unwrap());

items.push(self.build_video_item(preprocessed, clip.hash.clone(), uuid, model_dtype)?);
}
Ok(PreparedMedia {

modality: Modality::Video,

placeholder: support.placeholder.clone(),

replacements,

items,

//] Preprocess one decoded video clip, preferring the borrowed-RGB fast path.



async fn preprocess_video_clip(
&self,
support: &ModalitySupport,
clip: Arc<VideoClip>,
) -> Result<PreprocessedEncoderlnputs> {
let config = support.config.clone();
let processor = support.processor;
tokio::task::spawn_blocking(move |l {
if let Some(rgb_video) = clip.rgb_video() {
match rgb_video.frame_refs() {
Ok(frame_refs) => match processor.preprocess_video_rgb(&frame_refs, &config)
{
Ok(preprocessed) => return Ok(preprocessed),
Err(error) => warn!(
error = %error.as_report(),
"RGB fast path failed; falling back to materialized frames"

b

Err(error) => warn!(error, "invalid RGB frame refs; falling back"),

}

let frames = clip.materialized_frames().map_err(lerrorl multimodal!("{error}"))?;
Ok(processor.preprocess_video(&frames, &config)?)
}.await.map_err(lerrorl multimodal!("video preprocessing task failed: {error}"))?

}

rust/src/chat/src/multimodal.rs
ZMEMZS, MNEBEERGAIERBARIE / IR EES X,

/// Resolved multimodal support for one loaded model.
#[derive(Clone)]
pub struct MultimodalModelInfo {
context: MultimodalModelContext,
spec: ResolvedMultimodalSpec,
/l Z RIZH#—H image_processor: ResolvedlmageProcessor,
/| MEEN X FNESITR—A Optional ModalitySupport
image: Option<ModalitySupport>,
video: Option<ModalitySupport>,
media_connector: Arc<MediaConnector>,

/l ModalitySupport R EE4EE. HAFFERE
#[derive(Clone)]
pub(super) struct ModalitySupport {
pub processor: &'static dyn VisionPreProcessor,
pub placeholder: ResolvedPlaceholder,
pub config: PreProcessorConfig,



impl MultimodalModelContext {
/1] 5E A3 2 R B AR 55 B B An IATAR S
fn resolve_vision_processor(&self) -> Option<&'static dyn VisionPreProcessor> {
static REGISTRY: LazylLock<VisionProcessorRegistry> =
LazylLock::new(VisionProcessorRegistry::with_defaults);
REGISTRY.find(&self.model_id, self.model_type.as_deref())

impl MultimodalModellnfo {
/l from_loaded 773k ARIEAER 6 A7 M0 3k B Ao X
pub fn from_loaded(files: &ResolvedModelFiles) -> Result<Option<Self>> {
/...
let image_support = if has_image {
Some(ModalitySupport::new(placeholder_image, processor, preprocessor_config))
} else { None };
let video_support = if has_video {
let video_config = video::load_video_preprocessor_config(
files.video_preprocessor_config, files.processor_config
)?;
Some(ModalitySupport::new(placeholder_video, processor, video_config))
} else { None };
/...

}
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