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What's StreamLang?

StreamLang is an “Adaptive Language Listening Platform” aiming help
individuals develop their listening skills in any language.

Al powered Usable by Generated from
continuous audio language learners natural, immersive
streams. of all levels. contents.

Using customizable vocabulary,

With optional translations.
grammar, and theme.



The problem we solve.

It's hard for learners to find appropriate listening content.
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Additional advantages we have.

Spaced Repetition System

Reintroduction of vocabulary at
scientifically optimal intervals.

Anki Integration

Automatically create new cards
from words you frequently
encounter during listening.




StreamlLang’s Architecture
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GenAl Module — High-Level Service Overview

‘triggers run_generation()

genai/routes

POST /create
POST /embed
POST /extract-vocab

triggers extract_vocab_items()

reads User, ListeningStreamConfig,|
Vocab, Grammar,;
updates genai_is_creating flag

HTTP chat-completions re|

LLM API
(OpenAl-compatible)

genailservlch

generation_service

Orchestrates the full

/

content generation pipeline.
Loads user config + vocab +
grammar, plans generation

content_processor

prompt_builder

Parses LLM
splits sentences, matches
vocabulary to sentences,

+— and writes Content /

Sentence / Translation
records to the database.

Builds all LLM prompts:
subtopics, vocab extraction,
sentence / article / story
generation.

calls narrate_content()

uest | g narrate_translation()

tts_service

Singleton wrapper for the
Chatterbox multilingual TTS
model. Generates WAV audio
using language-specific
reference voice files.

checks audio exists (validation)

narration_service

Orchestrates the narration
pipeline: calls TTS, converts
WAV - AAC-LC MP4 via ffmpeg,
calculates audio duration,

and uploads to S3.

calls generate_speech()

s3_service

units, drives LLM calls,
and updates the database.

calls process_lim_response() /builds prompts &{s generate()

calls embed_texts() for
content embeddings

calls upload_audio()

Boilerplate S3 client
(singleton). Uploads and
deletes audio objects

in S3 / Cloudflare R2.

lim_client

Thin wrapper around the
LLM chat-completions API.
Handles timeouts and
connection errors.

cleanup on failure via delete_audio()

embedding_service

Produces vector embeddings
for content. Supports a
remote API provider or a
local sentence-transformers
model (lazy-loaded).

WAV - MP4 conve
& duration pro

riggers embed_texts()

ersion
be

S

ffmpeg / ffprobe

ChatterboxMTL
TTS Model

inference call (GPU if available)

lboto3 PutObject / DeleteObject

S3/ Cloudflare R2

HTTP embeddings request > _falls back to local model
(remote provider) )

\ if remote unavailable

Embedding API
(OpenAl-compatible
or local model)




GenAl Module — Multi-Step LLM Orchestration Flow

*

Load generation context from DB

Reads the stream config, the full

selected by the user.

Solves the overload problem.

Cycles through vocab + grammar lists,
slicing them into unit-sized portions
each LLM call can handle without losing
coherence. Per-type capacity limits:
sentence : up to 4 vocab, 2 grammar
article : up to 10 vocab, 3 grammar
story - up to 15 vocab, 4 grammar

N units are planned to fill the target
duration (e.g. ~15 min).

Plan generation units

Solves the varfaty pro

LLM Call 1 — Generate N subtopics

Assign one subtopic to each generation unit

target reached or units exhausted

vocab list, and the full grammar list

blem.

e prompt asks the LLM to produce N
clearly different scenario ideas, guided
by the stream's topic and vocab theme.
Each generation unit receives its own
unique subtopic, so every piece of content
has a distinct narrative angle even when
vocab and grammar stay the same.

Accumulated duration < target AND units remain?
yes

Take next generation unit
(unique subtopic + vocab slice + grammar slice)
:

ston

Content type is
yes

Content type is "article!
ves

Requests a batch of independent
sentences, each using vocab items
and demonstrating grammar pattermns

Build article prompt
Build sentence-batch prompt

|

Build story prompt
(approx. 200-350 words)

J

(approx. 150-250 words)
from this unit's slice.

LLM Call N+1 — Generate content
with this unit's subtopic, vocab slice, grammar slice

Every prompt carries the unit's unique
subtopic, its vocab slice (words to use),

its grammar slice (patterns to demonstrate),
the language pair, and a strict

[CONTENT] / [TRANSLATION] format requirement.

es no

g empty or failed?

Log warning — skip this unit

’

Split into individual sentences;\n
:For each sentence: match vocab items via stem search,\n
narrate (WAV -> MP4 -> S3) \nwrite Content + Sentence + Translation DB rows

Parse [CONTENT] block and [TRANSLATION] block

¢—Le‘5 Content type is "

. article or story

)’

split into sentences for per-sentence DB records;\n

:Match vocab to each sentence via stem search;\n

:Narrate full content sentence-by-sentence (WAV -> MP4 -> S3);\n
:Write Content + N x Sentence + Translation DB rows

|

v
v

Accumulate narration duration

Commit DB transaction for this unit

v

Mark generation complete

®




select_single_content() - Activity Diagram

1

Receive user_id, grammar_point_ids, ‘

desired_vocab_ids, content_type,
content_lang, excluded_content_ids

Query 1: Filter contents by grammar points,

content_type, and content_lan:
(PostgreSQL ARRAY overlap operator)

) v

| Exclude already-selected content IDs |

| return (None, needs_generation=True) |
& c

¢ Yes” jesired_vocab_ids is empty? >12 = vocab scoring applies ¢

\‘ Iterate contents — prefer unlistened |

desired_vocab_percentage via

Query 2: For each content, calculate |
calculate_desired_vocab_percentage()

\
content? 22 l
P

| return (content.id, False) | | Find content with lowest listen_count | Sott coptents descendingiby, percentage
& J \ = J - scored_contents[]

N J

Step 4a: Best Unlistened J

| retum (content.id, False) | | return (None, needs_generation=True) |

Iterate scored_contents
where percentage >= 18%

2z
More candi with pct >= 18%?
yes

Vr<es “User has NOT listened? ﬁ"’ — already listened

[ return (content.id, False) | | Skip, continue to next |

©

Step 4b Fallback/

‘ Find content with lowest listen_count

among those with pct >= 18%

FL<ES Found AND listen_count < 5? >j”°

o

| return (None, needs_generation=True) |

return (content.id, False) |

& ®




] -
packen Datapase

| check if the batch job is ran
.
[batch job is ran]

es
< Yy

! fetch content

|

' _send content

%

| seperate content into sentences

:‘ seperated sentences

| populate sentence table with sentences

1 classify the grammar points in sentences

\ add grammatical point relations to sentences

list grammatical points found in sentences

| check if an individual grammar point appear in at least 5% of the sentences in content

[grammar point appears in at least 5% of the sentences]

]
I tokenize sentences by vocabularies

1‘“send tokenized sentences

‘ Module Da{ta@se




Moving on to live demo.



