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GIOI THIEU GIAI PHAP Al VOICE

1. TONG QUAN

Tai liéu nay mo ta kién tric va cac thanh phan k§ thut cua giai phap Al VOICE do doi ngii Sphinx phat
trién

+  ASR (Automatic Speech Recognition) — Chuyén ddi giong néi sang vin ban.

«  TTS (Text-to-Speech) — Tong hop giong néi tir vin ban véi kha ning clone giong.

Ca hai giai phap déu dugc expose ra ngoai thong qua API Gateway, su dung Python FastAPI lam ,t?mg
giao tiep HTTP/WebSocket. Dir liu inference thyc t€ chay trén GPU NVIDIA cao cap, dugc d¢ xuat su
dung A6000 Ada hoac L40S.

1.1. Pham vi tai li¢u
Tai liéu tap trung vao:
+  Kién trac trién khai chi tiét ctia timg giai phap ASR va TTS, bao gom so do téng quan hé thong.
»  Stack cong nghé: Inference Engine, API Layer, thu vién st dung.
+  Dé xuat phan cimg GPU (A6000 Ada / L40S) kém wdc tinh CCU (Concurrent Users).
+  Danh sach API endpoint cung cip cho bén tich hop.
¢ Kha nang Auto Scaling v6i Ray Serve va dam bao High Availability (HA) cho ASR va TTS.
+  Phuong an phi hgp véi Microsoft Fabric MCP trong truong hop trién khai tich hop dit liéu.
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GIOI THIEU GIAI PHAP Al VOICE

2. KIEN TRUC TRIEN KHAI TONG THE

Hai giai phap ASR va TTS duoc trién khai dudi dang microservice doc lap, ding sau mot APl Gateway

chung. Ludng dit liéu tong quat dugc thé hién trong so do kién tric dudi day.

2.1. So' d0 Kién Tric Téng Quan

Kién Tric Téng Quan Hé Théng ASR & TTS

Téng Client
Web App Meobile App Telephony / IVR Internal API Internal WebSacket
(Browser) (iOS/Android) (SIPIRTP) (Backend) (Browser/Backend!...)
HTTPS / WSS

Téng API Gateway

API Gateway (Nginx)
Auth: JWT / API Key

Rate Limiting - SSL Termination - Load Balancing Pz e ELE

‘ Monitoring & Logging

Téng FastAP| Services (Python)
ASR FastAPI Service TTS FastAPI Service
REST ftranscribe - WebSocket /stream-transcribe REST /run_inference - WebSocket /stream-tts
vLLM client - Audio pre-processing (pydub/fimpeg) Speaker mgmt - Collection mgmt - HF client

Téng Inference Engine

vLLM Inference Engine HuggingFace Transformers
Whisper Large v3 - Continuous Batching XTTS v2 ] StyleTTS2 - Speaker Embedding
Silero VAD - Speaker Diarization - FP16 Streaming synthesis - CUDA + PyTorch 2.x
I ' ]
| Téng GPU Hardware
v . v
GPU Node 1 GPU Node 2 Scale-out Nodes
NVIDIA RTX L40S NVIDIA L40S 2= NVIDIA L40S (MIG)
48 GB VRAM - ASR Workload 48 GB VRAM - TTS Workload Auto Scale
Téng Luweu Tri¥; Dich Vy Hé Tror
Object Storage Speaker DB Model Registry Ray Cluster
Audio files SQLite / PostgreSQL HuggingFace Hub Auto Scaling
83/ MinlO Embeddings vLLM snapshet HA Orchestration

Hinh 1: Kién triic tong quan hé théng ASR & TTS

2.2. Dién Giai Chi Tiét Cac Tang Kién Tric

Téng Client

bay la tang ti€p nhan yéu cau tir cac iing dung dau cudi bao gom:

Web App (trinh duyét): giao dién nguoi dung web guri audio/text qua HTTPS hodac WebSocket
Mobile App (i0S/Android): trng dung di dong goi API qua REST hodc WebSocket.

Telephony / IVR (SIP/RTP): hé thong tong dai, nhan audio tir cudc goi dién thoai va chuyén qua
gateway.

Internal API (Backend Services): cac service ndi bd tich hgp qua REST API.

Internal WebSocket: cac dich vu ndi bd goi qua nhau thong qua giao thuc WebSocket

Tang API Gateway
API Gateway dam nhéan:

Xac thuc (Authentication): kiém tra API Key va JWT token tir header request.

Rate Limiting: giéi han sb request/gidy dé bao vé hé thong khoi DDoS va overload.
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GIOI THIEU GIAI PHAP Al VOICE

Load Balancing: phan phdi tai dén nhiéu instance FastAPI theo thuét toan round-robin hoic
least-connection.

SSL Termination: xir ly HTTPS/WSS tai gateway, cac service ndi b giao tiép qua HTTPS
thuan.

Monitoring & Logging: thu thap metrics qua Prometheus, hién thi trén Grafana, log tap trung
qua ELK Stack.

Téang FastAPI Services
Mai service (ASR va TTS) duoc trién khai doc 1ap bang Python FastAPI:

ASR FastAPI Service: tién xtr Iy audio (convert format, normalize), goi vLLM inference
engine, tra két qua text + timestamps.

TTS FastAPI Service: quan ly speaker embedding, goi HuggingFace Transformers inference,
stream audio vé client.

Ca hai hd tro REST (synchronous) va WebSocket (streaming realtime).

Tang Inference Engine

Tang nay chita model Al thyc té chay trén GPU:

vLLM (ASR): framework inference GPU hiéu ning cao, sir dung continuous batching dé ti vu
throughput, chay model ASR cua Sphinx.

HuggingFace Transformers (TTS): framework linh hoat cho cac model TTS thé hé méi (XTTS
v2, StyleTTS2), toi uu streaming realtime, chay model TTS cua Sphinx

Tang GPU Hardware

GPU Node 1 (L40S, 48GB VRAM): phuc vu workload ASR — compute intensive, throughput
cao.

GPU Node 2 (L40S, 48GB VRAM): phuc vu workload TTS — latency sensitive, hé tro MIG.
Scale-out Nodes (2x L40S voi MIG): mo rong tu dong khi dat trigger points.

Tang Luu Trit & Dich Vu H§ Tro

Object Storage (S3/MinlO): luu trit file audio input/output.

Speaker DB (SQLite/PostgreSQL): luu speaker metadata va embedding vector.
Model Registry (HuggingFace Hub + vLLM snapshot): quan ly phién ban model Al
Ray Cluster: diéu phdi auto-scaling va HA (chi tiét tai Muc 5).

2.3. Bang Phan Loai Tai Nguyén

Engine

TTS

Sv/
AS

VLLM REST + High GPU (Compute X Iy batch audio, can
WebSocket Intensive) throughput cao

HF REST + Medium GPU (Latency Streaming realtime, uu tién

Transformers WebSocket Sensitive) latency thap

ONNX Runtime = REST Low GPU / CPU (Ngoai pham vi tai liéu nay)
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3. GIAI PHAP ASR (AUTOMATIC SPEECH RECOGNITION)

3.1. M6 ta chirc ning
Giai phap ASR chuyén déi file audio (WAV, MP3, M4A,...) thanh van ban. HJ trg:
e Ty dong phat hién ngdén nglr (Vietnamese, English,...).
* Tach doan im lang ty dong béng Silero VAD.
«  Tra vé text kém word-level timestamps va speaker diarization (phan biét ngudi néi).

+ X ly streaming theo WebSocket dé giam latency.

3.2. Thanh phén k¥ thuat

3.2.1. Inference Engine — vLLM
ASR dugc phuc vu bdi vLLM — framework inference GPU hiéu niang cao, chuyén t6i wu throughput cho
cac model 16n.
3.2.2. API Layer — Python FastAPI
Tang API duogc xay dung bang Python FastAPI, dong vai tro:
*  Nhan request tr API Gateway (HTTP multipart/form-data hodac JSON).
«  Tién xu ly audio (convert format, normalize sample rate).
e Goi VLLM inference engine qua localhost.

«  Trakét qua JSON (text, segments, timestamps, speaker labels).

Stack thw vién Python chinh:

3.3. API Endpoints

Tt ca endpoint dung chung base URL va header xac thyc:
Base URL: https://gateway.brighto.ai/gateway/transcribe-service/
Headers bit budc:

apiKey: <API KEY DO HE THONG CAP>

Origin: <IP_hoac_domain cua_client>

Upload file audio, tra vé text + segments +
duration

POST /transcribe Transcribe audio
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/transcribe-with-propert = Transcribe nang
cao

POST Tra thém word timestamps + speaker diarization

Vi du request /transcribe

curl -X POST 'https://gateway.brighto.ai/gateway/transcribe-service/transcribe?language=vi' \

-H 'apiKey: YOUR API KEY'\
-H 'Origin: https://yourdomain.com' \
-F 'file=@audio.mp3'

/ Response mau:

// { "text": "Xin chao, t6i can hd trg...",

/| "segments": [{"start": 0.0, "end": 3.2, "text": "Xin chao"}],

// "duration": 15.4, "processing_time": 1.2 }

3.4. Khuyén nghj GPU & U'éc tinh CCU

Do tinh chdt Compute Intensive (nhiéu phép tinh float trén audio dai), ASR yéu cdu GPU c6 VRAM 16n
va throughput FP16 cao.

VRAM 48 GB GDDR6 48 GB GDDR6 = Tuong duong
TDP 300W 350W L40S tiéu thu dién hon
FP16 TFLOPS ~362 TFLOPS ~366 TFLOPS Ngang nhau
Kién trac Ada Lovelace Ada Lovelace Cung thé hé
As Workstation / Data Data Center .
Toi vu cho e T——— L40S phu hop server rack hon
CCU ASR udc tinh vLLM continuous batching;
(audio ~30s/request) LSS LSS L40S cao hon nho MIG support

Gia dinh CCU:
»  MBbi request xir Iy audio ~30 gidy, inference time ~1-2 gidy (realtime factor ~15-20x).
* LLM continuous batching gom 8-16 request/batch.
M5 hinh Sphinx ASR chiém ~7-12 GB VRAM; con du VRAM cho batching.
«  L40S c6 hd tro MIG (Multi-Instance GPU) — ¢6 thé chia GPU phuc vu workload phu.
+  Néu can ting CCU: scale horizontal thém node GPU.
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4. GIAI PHAP TTS (TEXT-TO-SPEECH)

4.1. M6 ta chirc ning

Giai phap TTS tong hop giong ndi tu nhién tir van ban. Cac tinh ning ni bat:
+  Voice cloning — hoc va tai tao giong noi tir audio mau ciia ngudi dung.
+  HO trg da ngdn ngit théng qua co ché Collection (map ngon ngit — speaker id).
+  Streaming realtime — tra audio ngay khi sinh dugc, khong can doi xong toan bo.

+ X ly song song voi tham s6 num_tasks.

4.2. Thanh phén k¥ thuat

4.2.1. Inference Engine — HuggingFace Transformers
TTS st dung HuggingFace Transformers lam inference engine, phit hop véi cac model TTS thé hé méi
(XTTS v2, Bark, StyleTTS2,...).
4.2.2. API Layer — Python FastAPI
Tang FastAPI ciia TTS service dam nhiém:
»  Quan ly Speaker: upload audio mau, extract embedding, luu DB.
*  Quan ly Collection: nhom speaker theo ngon ngir cho usecase da ngén ng.
« Inference endpoint: nhan text, ldy speaker embedding, goi TTS model, stream audio.

*  WebSocket endpoint: test real-time streaming trong mdi truong dev.

Stack thw vién Python chinh:
fastapi >=0.110 — HTTP/WebSocket framework

uvicorn — ASGI server

transformers >=4.40 — Load va run TTS model (HuggingFace)
torch >=2.2 — PyTorch backend, t6i tu CUDA cho A6000/L40S

torchaudio — Xt ly audio tensor, resample
numpy / scipy — Tién/héu xu ly waveform
sqlalchemy / sqlite  — Luu trlr speaker metadata va embeddings

python-multipart — Parse file upload

4.3. API Endpoints
Base URL: https://gateway.brighto.ai/gateway/transcribe-service/
Headers bit budc:

apiKey: <API KEY DO HE THONG CAP>

Origin: <IP_hoac domain_cua_ client>

Cvatns | Snipont | —chicnimg |G|

Upload audio mau + reference_text dé extract

POST /api/speakers/upload = Tao speaker maoi -

GET /api/speakers Liét ké speakers Loc theo user id
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DELET

E /api/speakers/{id} Xoa speaker Khong thé hoan tac

POST /api/collections Tao collection Nhom speaker theo ngdn ngir (vi, en, ja,...)

PUT /api/collections/{id} Cap nhét Thay d6i speaker mapping theo ngdn ngi
collection

POST /run_inference TTS Inference Endpoint chinh — nhén text, tra audio streaming

Vi du request /run_inference (TTS)

curl -X POST 'https://gateway.brighto.ai/gateway/transcribe-service/run_inference' \

-H 'apiKey: YOUR API KEY'-H 'Content-Type: application/json' \

-d '{"target text": "Xin chao quy khéch, t6i 1a trg ly 4o cua don vi abe.",

n. ny v| "

"speaker id": "spk 001", "language": is_realtime": true}'

4.4. Khuyén nghi GPU & U'éc tinh CCU

TTS thudc nhém Latency Sensitive — uu tién thoi gian dén audio dau tién (Time-to-First-Audio) thap.

NVIDIA RTX NVIDIA

48 GB
VRAM 48 GB GDDR6 GDDR6 Tuong duong
Memory Bandwidth 864 GB/s 864 GB/s Quan trong cho TTS latency
FP16 TFLOPS ~362 TFLOPS 366 Ngang nhau
TFLOPS E
CCU TTS udc tinh (text 30— 50 CCU 40 - 60 HF Transformers khong batching manh
~200 ky tu/request) CCU nhu vLLM; L40S cao hon

Gia dinh CCU:
»  MOoi request synthesis ~200 ky tu, inference time ~0.8-1.5 gidy (Vi streaming).
«  XTTS v2 chiém ~6-8 GB VRAM:; con buffer cho speaker embedding cache.
+ is_realtime=true: client nhan audio chunk dau tién trong ~300-500ms.

e Néu can thém CCU: scale horizontal.
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GIOI THIEU GIAI PHAP Al VOICE

5. AUTO SCALING VOI RAY VA HIGH AVAILABILITY

Phan nay mo ta co ché tr dong mé rong (Auto Scaling) va dam bao tinh san sang cao (High Availability
—HA) cho c4 hai dich vu ASR va TTS, sir dung Ray Serve 1am nén tang diéu phdi.

5.1. Tong Quan Ray Serve
Ray Serve 1a framework phuc vu ML model ciia Ray AI Runtime, cung cip:

«  HTTP Proxy tich hop: mdi deployment tu expose endpoint HTTP, khong can reverse proxy
riéng.

«  Replica auto-scaling: tu dong tang/giam so replica dua trén s6 request dang cho.

e Zero-downtime rollout: cap nhat model ma khong lam gian doan traffic.

+  Actor isolation: mdi replica chay trong Ray Actor ddc 1ap — 16i mot replica khong anh huéng
replica khac.

+  Global Control Store (GCS): trang thai cluster dugc persisted, dam bao recovery sau su co.

5.2. Chién Lwoc High Availability

Health Probes

Ray Serve tich hop health check tu dong:
+  Liveness probe: giri GET /healthz mdi 10 gidy; replica khong phan hoi trong 5 gidy s& bi restart.
» Readiness probe: gtrii GET /ready; replica chua warmup xong s€ khong nhan traffic.

«  Model warmup: khi replica khai dong, chay 1 request dummy dé load model vao VRAM trudc
khi nhan request that.

Failover Policy
« max_restarts: 5 — Ray Serve tu restart replica 1 toi da 5 lan trudc khi bao 16i.

«  Exponential backoff: thoi gian cho giita cac 1an restart ting theo cip s6 nhan (1s — 2s — 4s —
)

+  Graceful shutdown: khi scale down, replica duoc thdng bao trudc 30 gidy dé hoan thanh request
dang xtur ly.
+  Request retry: load balancer tu dong retry sang replica khac néu replica hién tai 15i.

Persistent State
+ Ray Global Control Store (GCS) dugc backup mdi 5 phut vao Redis/etcd.
+  Speaker embedding cache duoc luu vao Object Storage, replica méi c6 thé reload nhanh chong.
¢ Checkpoint dinh ky cho phep cluster khoi phuc trang thai sau su c¢b ngay ca khi Head Node gip
101.
Monitoring & Alerting
*  Prometheus scrapes metrics tir Ray Dashboard (:8265) va Ray Serve (:8000/metrics).
«  Grafana hién thi: s replica active, queue depth, GPU utilization, p50/p99 latency.

*  AlertManager giri canh bao qua PagerDuty khi: GPU > 90%, queue > 50 requests, replica
restart > 3 lan.
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5.3. Bang Thong S6 Scaling

e . —

min_replicas
max_replicas

target ongoing requests
upscale delay s
downscale delay s
GPU per replica

SLA p99 latency

CCU t6i da (10 replicas)

Lu6n san sang nhan request

10 8 Gidi han GPU budget

8 5 TTS nhay cam latency hon
30s 15s TTS scale nhanh hon

300s 300s Tranh scale down qua nhanh
1x L40S (48GB) 1x L40S (48GB) Dedicated GPU

<3 gidy <500ms TTFA Time to First Audio (TTS)
~300 CCU ~240 CCU Véi target=8/5 mdi replica

5.4. So Do Kién Triic Auto Scaling & High Availability

Kién Tric Auto Scaling v&i Ray & High Availabi

lity - ASRTTS

{ Client Requests

|

|

Load Balancer [ Ingress Nginx

‘ Health-check - Round-robin - Sticky se!

ssion ‘

Ray Cluster Head

Ray Head Node
Global Control Store (GCS)
Scheduler - Dashboard :8265

Ray Serve
HTTP Proxy :8000
Deployment Manager

H

Auto Scaler
min_replicas / max_replicas
target_num_ongoing_requests

-

]

Ray Worker Nodes (Auto-scaled)

'd hY
- N N -
ASR Worker 1 ASR Worker 2 ASR Worker N TTS Worker 1 TTS Worker 2 TTS Worker N
GPU - vLLM GPU - vLLM Auto-scaled GPU - HF GPU - HF Auto-scaled
Warmup v Warmup v (max=10) Warmup v Warmup v (max=8)
~ J J o\
N S
Health Check ; High Availability
- ~
Health Probes Failover Policy Persistent State Alertin
Liveness: /healthz (10s) max_restarts: 5 GCS backup (Redisfetcd) 9
Readi N . Prometheus AlertMgr
eadiness: /ready Backoff: exponential Checkpoint / Recovery PagerDuty / Slack
Timeout: 5s Graceful shutdown: 30s Speaker embedding cache 9
. /

Scaling Strategy ; Metrics

Scale-Up Triggers
Pending req > threshold
GPU util > 80%
Queue depth > 20

Scale-Down Triggers
Idle replicas > 5 min
GPU util < 20%

Resource Config SLA Targets
num_gpus: 1ireplica ASR p99 < 35
num_cpus: 4/replica TTS TTFA < 500ms

Cooldown: 300s

Memory: 16 GB/replica

Availability: 99.9%

Hinh 2: Kién triic Auto Scaling véi Ray Serve va High Availability cho ASR/TTS

Dién gii ludng Auto Scaling

Khi Iuu luong request ting dot bién (vi du gio cao diém st dung):

1. Client giri request dén Load Balancer (Nginx Ingress).

2. Ray Serve HTTP Proxy phan phdi request dén cac replica dang chay.
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GIOI THIEU GIAI PHAP Al VOICE

3. AutoScaler theo di sb request dang xir Iy/replica. Khi vuot ngudng target, AutoScaler yéu cau
Ray Head Node tao thém replica.

4. Replica méi khéi dong trén GPU node san c6 (hodc node méi duge provision), chay warmup,
roi bat dau nhan traffic.

5. Sau khi traffic giam va duy tri thip 300 gidy, AutoScaler thu hdi replica du thira.

SphinxJSC | Trang 13



6. PHOI HQP VOI MICROSOFT FABRIC MCP

Phan nay mo ta phuong 4n tich hop hé thong ASR/TTS ciia SphinxJSC véi Microsoft Fabric thong qua
giao thirc Model Context Protocol (MCP), cho phép cac Al Agent (Claude, GPT-4) truc ti€p goi dich vu
nhén dang giong ndi va tong hop giong nodi nhu méot tool.

6.1. Tong Quan Microsoft Fabric MCP

Microsoft Fabric MCP (Model Context Protocol) 13 chuin m& do Anthropic khdi xudng va duoc
Microsoft tich hgp vao Microsoft Fabric, cho phép:

« Al Agent st dung céac dich vu dit liéu va xir Iy nhu tool call, khong can tich hop truc tiép APL

+  Chuén hoa giao tiép gitra LLM va cac service backend thong qua JSSON-RPC 2.0 over stdio
hoac SSE.

+  Tool registry: dinh nghia céc tool (functions) v&i schema dau vao/dau ra rd rang.

*  Context management: MCP server gitt context cudc héi thoai, cho phép multi-turn interaction.

6.2. Mo Hinh Tich Hop
Trong kich ban tich hgp voi khach hang, cac thanh phan két ndi nhu sau:
* Al Agent Layer: Claude Sonnet (Anthropic), GPT-4 (Azure OpenAl), hodc Client’s Internal
LLM déng vai tro orchestrator.

*  Fabric MCP Server: cung cAp hai tool chinh 1a transcribe_audio va synthesize speech, dinh
tuyén request dén ASR/TTS service tuong Gng.

*  SphinxJSC ASR/TTS Services: nhén request tir MCP Server qua REST API ndi by (API Key
auth), thuc hién inference va tra két qua.

+  Microsoft Fabric Data Platform: luu trir audio files (OneLake), két qua transcription
(Lakehouse), va phan tich (Power BI).

6.3. Dinh Nghia Tool MCP

Tool: transcribe audio

S
§

"name": "transcribe audio",

"description": "Chuyén doi file audio sang van ban sir dung ASR service",

"inputSchema": {
"type": "object",
"properties": {

"audio_url": {"type": "string", "description": "URL file audio (WAV/MP3/M4A)"},

" type: "

"language": {"type":
nn

"with_diarization": {"type": "boolean", "default": false},

non oL N m

string”, "enum": ["vi", "en", "auto"], "default": "auto"},

el "non

"with_timestamps": {"type": "boolean", "default": true}

v
S

"required": ["audio url"]
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Tool: synthesize speech

f
1

n.on

"name": "synthesize speech",

"description": "Tong hop giong néi tir van ban su dung TTS service",

"inputSchema": {

n.on

"type": "object",

"properties": {

n.oogn "n.ong

"text'": {"type": "string", "description": "Van ban can doc"},

"n.n "non

"speaker id": {"type": "string", "description": "ID giong noi (optional)"},

" "on "non neon

"language": {"type": "string", "enum": ["vi", "en"], "default": "vi"},
"is_realtime": {"type": "boolean", "default": true}

1
fs

"required": ["text"]

6.5. Loi Ich Khi Tich Hop Fabric MCP

[ Khcmn | Knongosvice Co Fabric MCP

Lielaliip Al LEBTiEoes ARl el it e Tool call chuan héa, agent ding tool description
Agent code

Quan ly context Agent tu quan ly state MCP Server quan ly conversation context tap trung
Bdo mat API key trong agent code MCP Server xir 1y auth, agent khong biét credential
Extensibility Thém service = stra agent code Thém tool vao MCP registry, agent tu discove
Audit & Logging  Phan tén, kho tong hop MCP ghi log tap trung vao Fabric Lakehouse
Multi-LLM 1 MCP Server phuc vu moi LLM (Claude, GPT-4,

Tich hop riéng cho méi LLM

support Gemini)

6.6. So' Do Tich Hop Fabric MCP
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GIOI THIEU GIAI PHAP Al VOICE

Kién Tric Tich Hop Microsoft Fabric MCP véi ASRITTS

Al Agent / LLM Layer

Claude Sonnet
Orchestration Agent
Tool-use / Reasoning

GPT-4 [ Azure OAl
Alternative Agent
Tool-use / Reasoning

PVCB Internal LLM
On-premise Agent
Custom fine-tuned

LangChain / Llamalndex
Agent Framework
Multi-step Orchestration

T
MCP Tool Calls
¥

Microsoft Fabric MCP Server Layer

Fabric MCP Server
MCP Protocol (stdio/SSE)
Tool registry - Auth (Key Vault)
Context management

Tool: transcribe_audio
Input: audio_url / base64
Qutput: text, segments, timestamps
— Calls ASR Service

Tool: synthesize_speech
Input: text, speaker_id, language
Output: audio stream / url
— Calls TTS Service

T
REST/HTTPS

T
REST/HTTPS

SphinxJSC ASR &amp; TTS Services

POST firanscribe - WS /stream-transcribe
API Key Auth - Audio pre-processing

ASR Service (vLLM + FastAPI)
Whisper Large v3

TTS Service (HF + FastAPI)
POST /run_inference - WS /stream-tts
APl Key Auth - Speaker management

XTTS v2/ StyleTTS2

i

Microsoft Fabric Data Platform

Fabric Lakehouse
Bronze/Silver/Gold layers
Delta Lake tables

Audio files (WAV/MP3)

Onelake Storage
Transcription outputs

Call center KPI dashboard

Power Bl Semantic
ASR analytics report Real-time audio pipeline

Low-latency ingestion

Event Hub / Fabric Streaming ‘

Ludng X Ly Dién Hinh

@ ASR tra
text + timestamps

@ Audio — MCP
transcribe_audio

@ Loi thoai

@ LLM phan tich
vao App i

intent & tra loi

® TTS stream
audio — App

& MCP goi
synthesize_speech

@ Log — Onelake
(Fabric)

Hinh 3: Kién triic tich hop Microsoft Fabric MCP véi ASR/TTS — AI Platform

Yéu chu trién khai Fabric MCP

*+  Microsoft Fabric capacity: F64 hodc cao hon dé sir dung Fabric MCP Server.
*  Network connectivity: SphinxJSC ASR/TTS endpoints phai accessible tur Fabric MCP Server

(VPN hodac public HTTPS).

*  Credential management: API Key cia ASR/TTS dugc luu trong Azure Key Vault, MCP Server

tu inject vao request.

+  Tool schema validation: MCP Server validate input/output schema trudc khi forward dén

service.

Error handling: MCP chuén héa error response (JSON-RPC error code) cho Agent xir 1y thong

nhét.
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7. KIEN NGHI VA SO SANH GPU: A6000 Ada vs L40S

Ca hai GPU thude cung thé hé Ada Loyelace, c¢6 VRAM 48 GB va hi¢u nang FP16 tuong duong. Su
khac biét nam ¢ form factor va usecase t0i wu:

[ | RIX Ac000 A Lios

Form factor PCle, dual-slot (workstation) PCle, single-slot passive (server rack)
VRAM 48 GB GDDR6 48 GB GDDR6

TDP 300W 350W

gigmnsor ~362 TFLOPS ~366 TFLOPS

INTS / FP8 Hb tro INTS HOb tro FP8 + INTS (tot hon)

MIG Support Khong Co (7 instances)

NVLink Khong (PCIe only) C6 (két ndi multi-GPU)

Khuyén nghi Lab / workstation server nho; dé lap, khong Data center / rack server; scale production,
cho can rack chuyén dung ho tro MIG va NVLink

7.1. Két Luan Lua Chon GPU

phap n0h1

L40S (uu MIG support cho multi-workload, NVLink cho 30-40 CCU/GPU ~300 CCU
tién) scale-out, server rack form factor voi 10 replicas

TTS L40S (uu Bandwidth cao quan trong cho latency TTS, 40-60 CCU/GPU ~240 CCU
tién) CUDA MPS ho tro concurrent inference vai 8 replicas

— Hét tai liéu —
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