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1 Gié6i thiéu & Muc tiéu
Biic tranh téng quan

Ban ¢6 mot mo hinh hodc don gidn 1a mot ham suy luan (inference function) trong Python va mudn
cho ngudi khac dung thit ngay ma khong can ty xay toan bo frontend/backend. Muc tiéu clia bai
viét 1a gitip ban dua mo6 hinh dé thanh ing dung web demo qua Gradio theo 19 trinh ré rang, c6 thé
tai stt dung cho nhiéu bai toan khac nhau (thi gidc méay tinh, NLP, tabular...).

Tu duy cét 16i: Input — Model — Output
Trong ngit canh suy luan, ta gom bai toan vé ba manh ghép:

Input Ngudi dung sé cung cap dit lieu gi? (van ban/s6/anh/tep/lya chon...). Xac dinh dung gitp ta
chon component Gradio phu hgp (vd. Textbox, Slider, Image).

Model Ham Python nhan input va tra vé két qua. Hay dinh dang vao/ra ngay tit dau (PIL Image,
NumPy array, str, dict...) dé tranh chuyén déi phiic tap vé sau.

Output Ta mudén hién thi gi cho ngudi dung? (label/text, anh da vé, bang, JSON, tép tai vé...). Véi
két qua chi dé xem, nén dit interactive=false dé tranh chinh nham.

Cach tu duy nay gitp ban tach bach phan UI (component) khéi phan logic (ham suy luan), tir d6 giam
thoi gian ghép nbi va dé mé rong.
Vi sao chon Gradio cho demo nhanh?

e Mot ngon ngid (Python) cho ca UI 1lan model: khong can HTML/CSS/JS hoidc framework
web riéng.

e Component dung san: Textbox, Slider, Image, File, Dataframe, JSON. . .; c6 thé dung cho ca
input & output.

e Su kién ré rang: .click(), .change(), .submit (), .release() gitp diéu khién thoi diém goi
ham chinh xac.

e Chia sé nhanh: launch(share=true) tao lién két ding tam thdi; c6 thé nang cap len Hugging
Face Spaces dé c6 URL bén viing.

Ban sé xay dudc gi sau bai nay?
1. Hiéu va 4p dung khung Input — Model — Output dé thiét ké giao dién tdi thiéu ma hieu qua.

2. Dung demo véi Interface (mot ham duy nhat) va nang cap lén Blocks (b6 cuc linh hoat, nhiéu
su kién).

3. To chitc layout bing Row/Column, thém céac nit Sample/Clear, v gin sy kien hgp ly (uu tien
.release cho slider khi tdc vu ning).

4. Xay mot demo Object Detection gon nhe (YOLOv8n) va hién thi &nh dd annotate kém tém
tat két qua.

5. Déng gbi va dua demo “lén séng” biang Hugging Face Spaces.
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Péi tugng & yéu cau tién quyét
e Doc gid da quen véi Python co ban (ham, virtualenv/conda), biét chay notebook hoic script.
e C6 tdi thiéu kién thitc nhap mon vé mo hinh ML dang st dung (cich nap model, chay suy luan).

e Moi truong de xuat: Python 3.10+, pip cap nhat; GPU la tuy chon (demo dung ban YOLO nhd
c¢6 thé chay CPU).
Pham vi & khéng nam trong pham vi

Pham vi Dyng demo suy luan chay dugce, c¢6 giao dién; khong nhim téi uwu training hay MLOps
phiic tap.

Khoéng pham vi Khong di sau huin luyén, khong chuan héa CI/CD hay autoscaling; khong ban chi
tiét t6i wu kién tric mang.

Kién tric tinh gon (tu duy hé théng)
Muc tiéu: thay vi xay “FE <+ API <+ Model” day du, ta gop vao mot tién trinh Python:

[a—

. Nap trong s6/mo hinh.

2. Dinh nghia ham suy lugn chuan héa dau vao/dau ra.

3. Khai bao Ul bang Gradio; két ndi sy kién t6i ham suy luan.
4. Khaéi chay server cuc bo va/hodc chia sé lien két.

Céch lam nay gitp rat ngan thoi gian tit notebook téi ing dung cé thé tuong tac, du tét cho viec
truyén thong noi bo, trinh bay, thu thap phan hoi.

L6 trinh ndi dung cua bai
1. Vi sao Gradio: 1gi ich thuc té khi lam demo nhanh.
2. Khung Input — Model — Output va cach anh xa sang component.
3. Interface vs Blocks: khi nao diing céi nao; vi du toi thiéu.
4. B cuc v6i Row/Column, b6 sung Tab/Accordion khi can.
5. Event listeners va cac lua chon: .click, .change, .submit, .release.
6. Thyuc hanh: demo Object Detection (YOLOv8n) + Gradio.
7. Dua demo lén Hugging Face Spaces.
Tiéu chi danh gia mot ban demo “du t6t”
e RO rang: hién thi Input & Output mach lac; c6 mo6 ta ngan cach dung.
e On dinh: thao tc phd bién (upload, kéo slider, bam nit) khong gay 16i; c6 nit Clear.
e Nhe: chay dugc trén CPU/GPU phd thong; néu anh 16n, c6 budce resize.

e Chia sé dudc: share=true hoidc deploy lén Spaces; ghi lai requirements.txt.
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“Hello, Gradio!” t6i thiéu (tity chon chay thit)

Doan ma cuc ngin dudi day gitp ban kiém tra nhanh méi trudsng trude khi di sau:

import gradio as gr

def

echo(x: str) -> str:
return f"Ban vua nhap: {x}"

demo = gr.Interface(

if

fn=echo,

inputs=gr.Textbox (label="Nhap gi do"),
outputs=gr.Textbox (label="Phan hoi", interactive=False),
title="Hello Gradio",

description="Demo toi thieu de kiem tra moi truong."

" main " .

_name__ ==
demo.launch(share=False) # chuyen sang True neu muon co link tam cong khai

Listing 1: Hello Gradio: kiém tra moi truong & cach launch t6i thiéu

Checklist thiét lap nhanh truéc khi thuc hanh

e Python > 3.10, pip cap nhat: python -V, pip -V.

e Tao moi truong 4o (khuyén nghi) va pip install gradio.

e Chay “Hello Gradio” & trén dé xac nhan giao dien mé dugc.

e VGi bai thyc hanh Object Detection: cai thém ultralytics, opencv-python, pillow, torch,

torchvision.

Két nbi sang cac phan tiép theo

Sau phan mé dau, ta sé lan lugt:

1

2

S

. Chon Interface hay Blocks cho bai toan cu thé.
. B6 cuc UT mach lac véi Row/Column va céc tien ich.
. G#n sy kien hgp ly dé t6i wu trai nghiem va tai nguyen.

. Ap dung tat ci vao demo Object Detection va trién khai “len séng”.
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2 Vi sao dung Gradio?

Bai toan thuc té khi dua mo hinh ra diing thi

Khi ¢6 mot mo hinh hodac ham suy luan, ban thudng muén:

1.

2.

3.

Cho ngudi khac dung ngay (dong doi, gidng vien, khach hang) ma khong can cai moi truong.

Thu thap phan héi sém: dit licu dau vao da dang, géc nhin ngudi dimg that, ghi nhan van dé
va cai tién.

Trinh dién nhanh trong workshop, tiét gidng, hoic budi demo nai bo.

Néu di theo huéng truyeén thong (FE-BE-Model), thoi gian dung ha tang sé 1an 4t thoi gian tinh chinh
mo hinh. Gradio gidi quyét nit that nay bang cach gom UI + server vao Python.

Lgi ich c6t 16i ctia Gradio

Mot ngdn ngit duy nhat (Python): ban vita goi model, vita dyng Ul, vita chay server — tat
ca trong mot script.

Component Ul dyng sin: Textbox, Slider, Image, File, Dataframe, JSON, ... gitp mo t4
diing kiéu dit lieu.
Event ré rang: .click(), .change(), .submit(), .release() cho phép diéu khién thai diém

chay suy luan chinh xac, tranh goi thia.

Chia sé titc thi: launch(share=true) tao lién két tam cong khai; dé moi nguoi khdc dung thit
khong can cai dit.

Trién khai t6i gian: c6 thé day len Hugging Face Spaces dé c6 URL bén ving, déng vai trdo nhu
“sandbox” dé demo/POC.

So sanh nhanh véi cac huéng tiép can khac

Tiéu chi Gradio FE-BE tu xay (VD: React +
Fast API)

Thoi gian lén RAt nhanh (vai chuc dong) Cham hon (tach repo FE, BE,

demo CORS, build ...)

Do linh  hoat Vita di cho demo, POC Rat cao (thiét ké tuy ¥, scale 16n)

UI/UX

Do phitc tap van Théap (mot tién trinh) Cao (deploy nhiéu dich wvuy,

hanh CI/CD)

Kiém soat bao Vita phai (link tam, Spaces) Toan quyén (auth, gateway, se-

mat crets)

Thich hgp cho Hoc téap, demo nhanh, néi bo San pham production, SLA, traffic
16n

Khi

nao nén dung Gradio?
Demo nhanh/MVP: mot ham suy luan, mot vai tham s6, can link dé ngudi khac thi.
Bai giang/workshop: tap trung vao mo hinh hon 1a ha tang, sinh vién chay dugc ngay.

Noi bo/POC: xac nhan tinh hitu dung trude khi dau tu xay ha tang bai ban.
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Khi nao chua phu hgp?
e Yéu cau UI/UX phiic tap: workflow nhiéu budc, realtime da thiét bi, brand guideline chiit.

e Rang budc bio mat/ngan hang/y té: can chuan hoa IAM, audit log, phan viing mang nghiem
ngat.

e SLA /traffic 16n: can auto-scaling, canary, quan sat he thong day du (metrics, tracing).
M5 hinh kién tric téi gidn (tu duy hé théng)
Gradio huéng t6i dudng di ngan nhat tit ma Python t6i app c6 thé tuong tac:

1. Nap mé hinh/trong sé khi khéi dong tién trinh.

2. Dinh nghia ham suy luan (chuan hod vao/ra, xit Iy 15i, gi6i han kich thuéc dit ligu).

3. Khai bao UI: chon component khép kiéu dit lieu; tao bd cuc bang Row/Column/Tab.

4. Gan su kién: két ndi component — ham suy luan bang .click(), .release(), ...

5. Launch: chay server cuc bo; tuy chon share=true dé chia sé nhanh.

Vi du so sanh do phiic tap (§ tuéng)
Khong can routing, schema request/response, template HTML. Thay vao do:

| import gradio as gr

3 def predict(text, temp: float):
1 # ... goi model NLP/LLM/Classifier
5 return f"Output voi temp={temp:.2f}: {text[::-1]1}"

7 with gr.Blocks(title="Demo nhanh") as demo:

8 with gr.Row():

9 with gr.Column(scale=1):

10 inp = gr.Textbox(label="Nhap van ban")

11 temp = gr.Slider (0.0, 1.0, value=0.5, step=0.05, label="Temperature")
12 run = gr.Button("Chay")
1
1
1
1
1

3 with gr.Column(scale=2):
| out = gr.Textbox(label="Ket qua", interactive=False, lines=6)

run.click(predict, inputs=[inp, templ, outputs=out)
7 demo.launch (share=False)
Listing 2: Tt ham Python dén app c6 giao dién trong vai dong
Hiéu nang & trai nghiém ngudi dung (UX)
e Giam sb6 lan suy luan thira: ding .release v6i Slider thay vi .change cho tac vy nang.
e Han ché kich thuéc dit liéu: resize 4nh 16n trudc khi suy luan; tir chéi tép qua dung lugng.

e Phan hdi ré rang: ding interactive=false cho output; hién thi thong diep “dang xit 1y” khi
tac vu lau.

e Hang dgi: bat queue=True néu di kién nhiéu yéu cau dong thoi.
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Bao mat & chia sé
e share=true: lién két tam thoi, tién thit nghiém; khong nén dung cho dit liéu nhay cam.
e Hugging Face Spaces: URL cong khai bén vitng; c6 thé cau hinh secrets va quyén truy cap.
e Don dit liéu tam: ddm bio khong Iutu trit ban sao dit lieu nguoi diing trai ¥; xo4 cache néu can.
Chi phi van hanh & bao tri
e Tai nguyén: CPU/GPU tuy mo hinh; ding bién thé “nhe” cho demo dé t6i wu chi phi.
e Phu thudc géi: ghi 16 phién ban trong requirements.txt dé tranh 156i build khi trién khai.
e Gidi han: demo khong thay thé ha tang production (monitoring, canary, rollback).
Checklist ra quyét dinh “cé diing Gradio khéng”
Muc tiéu & demo/POC, khong phéi san pham production dai han.
C6 thé mo ta bai toan véi Input—Model-Output r6 rang.
UI chi can form don gian (upload, slider, niit chay) va viing hién thi két qua.
Chap nhan co ché chia sé tam ho#c deploy nhe (Spaces).
Két nbi sang phan ké tiép

Sau khi nam 1y do sit dung Gradio, phan tiép theo sé trinh bay khung tu duy Input—Model—
Output chi tiét hon va cach anh xa truc tiép sang cac component ctia Gradio dé ban bit tay vao dung
UI dang ngay tit dau.
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3 Khung tu duy: Input — Model — Output

Muc tiéu ctia phan nay

Xay mot demo vitng chic bat dau tit viec dinh nghia hgp dong dit liéu (data contract) gitta UI
va ham suy luan. Phan nay giap ban:

e XAc dinh chinh xac Input ngusi dung dwa vao.
e Dit chuan Model function (chit ky ham, kiéu dit lieu, xit 1y 16i).
e Thiét ké Output dé doc, dé kiém thi, it bat ngo.
3.1 Dat “hgp dong dit lieu” ngay tir dau
Mot hop dong dit lieu nén chi ro:
1. Loai dit liéu (text, s6, anh, tép, danh sich...).
2. Mién gia tri hgp 1& (VD: temperature € [0, 1], kich thuéc &nh < 2kx2k).
3. Rang budc (bit budc/tuy chon, s6 lugng toi da tép).
4. Dinh dang tra vé (chudi, JSON, anh da vé, tep ZIP...).
Loi ich: gitip ban chon ding component ctia Gradio, va viét ma suy luan it “if-else” chita chdy.

3.2 Anh xa Input <> Component

Kiéu input Component goi y Ghi chu trién khai

Van ban ngan/dai Textbox / TextArea lines phu hgp; hd trg
.submit ()

S6, tham s6 lién tuyc Number, Slider Diing Slider kém .release()
cho tac vu nang

Luya chon rdi rac Radio, Dropdown Thiét lap choices, value miic
dinh

Anh Image type="pil" hodc "numpy"; resize
trude khi suy luan

Tep bat ky File Kiém tra kich thudc/dinh dang;
don tép tam

Nhiéu muc CheckboxGroup, Gallery  Chii y ép kic¢u sang danh sach

=

3.3 Thiét ké ham model_fn: chit ky, kiém tra, tra vé
Mau chit ky ham khuyén nghi:

from typing import Tuple, Dict, Any, Optional
from PIL import Image
import numpy as np

def model_£fn(
text: Optional[str] = Nonme,

image: Optional[Image.Image] = None,
threshold: float = 0.5,
options: Optional[Dict[str, Any]l] = None

) -> Tuple[Any, Dict[str, Anyl]:

nnn
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Nguyén tac: luon tra vé ciing mot hinh dang di lieu dé UI hién thi 6n dinh.

Tra ve (primary_output, meta_info).

- primary_output: du lieu chinh de hien thi

nun

# 1) Validate

if (text is None) and (image is Nomne):
return "Vui long nhap van ban hoac upload anh.", {"ok":

if not (0.0 <= threshold <=

# 2) Chuyen doi kieu (mneu can)

1.0):
threshold = max(0.0, min(1.0,

(str/Image/ndarray/JSON) .
- meta_info: thong tin bo sung (thoi gian xu ly, tham so, canh bao...).

threshold))

if image is not None and not isinstance(image, Image.Image):
image = Image.fromarray(np.asarray(image))

# 3) Goi mo hinh / suy luan
# ... your inference here

result = {"message": "OK", "threshold":

# 4) Tao output chinh + meta
primary_output = str(result)

meta = {"ok": True, "params":

return primary_output, meta

Listing 3: Chit ky ham suy luan va xtt Iy 16i nhat quan

threshold}

# vi du: tra JSON dang chuoi

{"threshold":

threshold}}

3.4 Tién xt Iy (preprocess) & Hau xit Iy (postprocess)

Tién x1& ly

e Chuéan ho4 text (strip, lower, bo ky tu la néu can).

e V6i anh: convert sang RGB, resize t6i da, chuan hoa dtype.

e Kiém tra kich thudc tép, s6 luong teép.

Hau x¥ ly

e Dinh dang diém s6, nhan (f"score:.2f").

e V& bbox/overlay len anh (néu la CV).

e Kém meta info: thoi gian xit 1y, tham s6 da dung.

3.5 Thiét ké Output: dé doc, kiém thi, va nhit quéan

Mot s6 méau output phd bién:

1

w

4

. Chit (textbox/markdown): ngian gon, c6 gach dau dong, néu diém chinh.

. Anh da vé sin: tra vé PIL Image/ndarray da annotate.

. Bang/JSON: diing Dataframe/JSON dé hién thi cau triic.

. Tép tai vé: zip/csv két qua hang loat.

Quy tac vang:

10
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e interactive=False cho phan chi dé xem.
e Tra vé meta (dictionary) dé debug/test A/B.

e Giao dién khéng thay doi hinh dang khi gia tri bien (VD: “khong phat hien gi”) — luon hién
thi khung két qua 6n dinh.

3.6 Vidu 1: NLP don gian (text + slider — text)

import gradio as gr
import time

def nlp_demo(text: str, temperature: float = 0.5):

start = time.time ()
if not text or text.strip() == "":
return "Vui long nhap van ban.", {"ok": False}
# Fake generation: dao chuoi lam vi du
out = f"[temp={temperature:.2f}] " + text[::-1]
meta = {"ok": True, "elapsed": round(time.time()-start, 3), "temp": temperaturel

return out, meta

with gr.Blocks(title="NLP Demo") as demo:
with gr.Row():
with gr.Column(scale=1):
inp = gr.Textbox(label="Nhap van ban")
temp = gr.Slider (0.0, 1.0, value=0.5, step=0.05, label="Temperature")
run gr.Button ("Chay")
with gr.Column(scale=2):
out = gr.Textbox(label="Ket qua", interactive=False, lines=6)
meta= gr.JSON(label="Meta")
run.click(nlp_demo, inputs=[inp, temp], outputs=[out, metal])
temp.release (nlp_demo, inputs=[inp, temp], outputs=[out, metal) 7 dung .release
tranh goi lien tuc
demo . launch ()

Listing 4: Input text, tham so slider; Output text + meta

3.7 Vidu 2: Anh (image + threshold — image + text)

from PIL import Image
import numpy as np
import gradio as gr

def fake_detect(image: Image.Image, thr: float = 0.3):
if image is None:
return None, "Vui long upload anh."
# Vi du: ‘‘vach’’ mot strip mau len anh de minh hoa hau xu ly
arr = np.array(image.convert ("RGB"))
h, w, _ = arr.shape
arr[:max (5, int(h*thr)), :, :] = 2556 # ke mot vach trang theo threshold
annotated = Image.fromarray(arr)
info = f"Da annotate: strip={int(h*thr)}px (thr={thr:.2f})"
return annotated, info

; with gr.Blocks(title="Image Demo") as app:

with gr.Row():
with gr.Column(scale=1):
img = gr.Image(label="Anh dau vao", type="pil")
thr gr.Slider (0.05, 0.95, value=0.3, step=0.05, label="Threshold")
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21 run = gr.Button("Annotate")
22 with gr.Column(scale=2):
2: out_img = gr.Image(label="Anh da annotate", interactive=False)

out_txt = gr.Textbox(label="Thong tin", interactive=False)
run.click(fake_detect, inputs=[img, thr], outputs=[out_img, out_txt])
thr.release (fake_detect, inputs=[img, thr], outputs=[out_img, out_txt])
app.launch ()

> NN
[SL I X

N
~

Listing 5: Input PIL Image; Output Image da annotate + thong tin tom tat

3.8 Nhiéu Input/Output: quy wéc thit tu va kiéu
Khi ¢6 nhiéu dau vao/dau ra, hay dam béo:
e Thit ty inputs=[...] va outputs=[...] khdép chit ky ham.
e Kiéu tra vé ding (VD: Tuple[Image, str]).

e Khong thay d6i s6 lugng output theo trusng hgp (ké ca khi 16i).

1 def multi_io(text: str, image: Image.Image, k: int = 3):
if image is None or not text:
3 return None, "Thieu du lieu dau vao.", {"ok": Falsel}

N

1 # ... suy luan

5 annotated = image # vi du

6 summary = f"Text={text[:20]}..., topK={k}"

7 meta = {"ok": True, "k": k}

8 return annotated, summary, meta

10 # outputs phai nhan 3 muc tuong ung

11 btn.click(multi_io, inputs=[inp_text, inp_img, inp_k], outputs=[out_img, out_txt,
out_metal])

Listing 6: Nhieu input/output va tra ve on dinh

3.9 Xt ly 16i va trang thai bién (edge cases)
e Loai dit liéu sai: hién thi thong bao thay vi raise exception lan ra UL
e Dit lidu tréng/qua 16n: tra thong diep huéng dan (kich thudc tdi da, dinh dang hop 1&).
e Khéng cé két qua: van tra vé khung output c6 dinh (VD: anh gbc + “khong phét hién”).
3.10 Hiéu ning va on dinh
e Tién xit Iy nhe (resize 4nh), .release cho slider, queue=True khi nhiéu ngudi ding.
e Téich phan ning ra ngoai ham sy kién (load model mot 1an & global scope).
e Cache két qua trung gian néu hgp 1y (nhung can nhéc bo nhé).
3.11 B&o mat dw liéu (8 mic demo)
e Han ché luu trit dit liéu ngusi dung; don tép tam sau khi xtt 1y.
e Khong log thong tin nhay cAm; néu ré pham vi stt dung 6 phan mo ta.

e Khi chia sé lien két, nhac ngudi dung khong dua dit lieu ca nhan.

12
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Tém tat

“Input — Model — Output” 1 xuong séng ctia moi demo Gradio. Khi hop dong dit liéu 16 rang, ban sé:
e Chon component chinh xéc, tranh déi kiéu nhiéu lan.
e Viét ham suy luan sach, dé kiém thi.
e Hién thi két qua nhat quan, than thién v6i ngusi ding.

Phan tiép theo sé ap dung khung nay dé so sanh va chon giita Interface va Blocks.
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4 (Cac component hay dung
Muc tiéu ctia phan nay
Chon ding component giap:
e Gidm thdi gian ghép ndi gitta UI va ham suy luan.
e Han ché 16i ép kiéu (PIL — NumPy, str — float ...).
e Tao trai nghiém s dung tu nhién véi it tuy chon nhung du.

4.1 Nguyén tic chon component

1. Trung thyc vé6i kiéu di liéu: nhap s6 ding Slider/Number; &nh diing Image; tép ding File.

2. Giéi han sém: dat rang buoc tai Ul (min/max, step, choices) dé gidm nhanh kiém tra & backend.

3. Giam ty do néu khong can: dimg Radio/Dropdown thay vi Textbox ti do cho tham sé phan

loai.

4. Output chi dé xem: thém interactive=false dé tranh ngusi dung chinh nham.

4.2 Nho6ém Input co ban
Textbox / TextArea

e Dung cho van béan ty do (prompt, cau héi, mo té).
e Thuoc tinh goi §: 1ines, max_lines, placeholder.

e Ggi ¥ sy kién: .submit () dé nhan Enter chay luon.

Number / Slider
e Dung cho s6/tham s6 lien tuc (confidence, temperature).

e Thuoc tinh: minimum, maximum, step, value (méc dinh).

e V4i tac vu nang: uu tién .release() thay vi .change() khi kéo Slider.

Radio / Dropdown / Checkbox / CheckboxGroup
e Thich hop cho Iita chon rang bugc (mot hodc nhiéu).
e Dat choices (danh séch), value (méc dinh).

e Tuong ting & back-end: map sang Enum hoiic set dé xit 1y 16 rang.

File

e Dung khi loai tép khong c¢6 dinh (CSV, ZIP, PDF...).

e Kiém tra kich thuéc/dudi tép trong ham suy luan; don tép tam néu c6 ghi ra dia.

14
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Image
e Chon type="pil" dé nhan PIL.Image hofic type="numpy" dé nhan ndarray.

e Nén resize anh 16n (vi du canh dai < 1280) truée khi suy luan trén CPU.

Audio / Video
e Tra vé duong dan tam hodc mang mau tuy ché do; can nhic thsi luong toi da.
e V6i Video, xem xét trich keyframe truéc khi dua vao mo hinh néu inference ning.

4.3 Nhém Output phd bién
Textbox / Label / Markdown

e Dung cho két qua ngan gon, chu thich, hosic dinh dang nhe (Markdown).

e Dit interactive=false cho output dé tranh sita nham.

Image / Gallery
e Cho thi giac méy tinh (dnh da annotate, segmentation overlay).

e Gallery phit hgp hién thi nhidu &nh (top-k, trudc/sau).

JSON / Dataframe / HTML

e JSON: debug thong s6, tra cau tric két qua.

e Dataframe: bang két qua, thong ke.

e HTML: mo6 ta giau dinh dang; than trong véi ndi dung ngusi dung nhap vao (escape).
File (tai vé)

e Gop két qua hang loat thanh ZIP/CSV cho ngudi dung tai.

e Dait tén tép ré rang, co timestamp dé phan biét phién chay.

4.4 Mau anh xa nhanh Input — Output

Bai toan Input Output

Phan tich cam xtc Textbox (cau) Label + JSON (score)

(NLP)

Tém tat van ban Textbox (doan) Textbox/Markdown (t6m tat)

Object Detection Image + Slider (conf) Image (annotate) 4+ Textbox (tém
tat)

Phan 16p anh Image Label + JSON (top-k)

OCR Image/File (PDF) Textbox (vin ban) + File (.txt)

Batch inference File (CSV/ZIP) File (CSV/ZIP két qua)

15
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4.5 Vidu 1: Textbox + Slider — Textbox + JSON

1 import gradio as gr, time, random

3 def nlp_infer (text: str, temperature: float = 0.5):
A t0 = time.time ()
5 if not text or text.strip()=="":

6 return "Vui long nhap van ban.", {"ok": False}

7 # minh hoa: dao chu va chen nhieu tu theo temperature

8 words = text.split()[::-1]

9 k = max(1l, int(len(words)*temperature))

10 out = " ".join(words[:k])

11 meta = {"ok": True, "elapsed": round(time.time()-t0,3), "temp": temperature, "len"

len(words)}
12 return out, meta

1 with gr.Blocks(title="NLP Example") as demo:

15 with gr.Row():

16 with gr.Column(scale=1):

17 inp = gr.Textbox(label="Nhap van ban", lines=4, placeholder="Vi du: Xin

chao ...")
18 temp = gr.Slider (0.0, 1.0, value=0.5, step=0.05, label="Temperature")
19 run = gr.Button("Chay")
20 with gr.Column(scale=2):
21 out = gr.Textbox(label="Ket qua", interactive=False, lines=6)

22 meta= gr.JSON(label="Meta")

23 run.click(nlp_infer, inputs=[inp, templ, outputs=[out, metal)

1 temp.release(nlp_infer, inputs=[inp, temp], outputs=[out, metal])
25 demo.launch ()

Listing 7: NLP: tham so temperature va ket qua dang text + JSON

4.6 Vidu 2: Image + Slider — Image + Textbox

1 import gradio as gr
2 from PIL import Image
3 import numpy as np

5 def annotate(image: Image.Image, thr: float = 0.3):

6 if image is None:

7 return None, "Vui long upload anh."

8 arr = np.array(image.convert ("RGB"))

9 h, w, _ = arr.shape

10 # ve 1 thanh ngang ti le theo thr -> minh hoa hau xu ly

11 hh = max (6, int (h*xthr))

12 arr[:hh,:,:] = [255, 255, 255]

3 return Image.fromarray(arr), f"Da ve strip {hh}px (thr={thr:.2f})"

5 with gr.Blocks(title="Image Example") as app:
16 with gr.Row():
17 with gr.Column(scale=1):

18 img = gr.Image(label="Anh dau vao", type="pil")

19 thr = gr.Slider (0.05, 0.95, value=0.3, step=0.05, label="Threshold")
20 run = gr.Button("Annotate")

21 with gr.Column(scale=2):

22 out_img = gr.Image(label="Anh da annotate", interactive=False)

23 out_txt = gr.Textbox(label="Thong tin", interactive=False, lines=4)
! run.click (annotate, inputs=[img, thr], outputs=[out_img, out_txt])
25 thr.release(annotate, inputs=[img, thr], outputs=[out_img, out_txt])
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26 app . launch ()
Listing 8: CV: annotate gia lap theo threshold

4.7 Xut ly file va media an toan

e Gidi han kich thudc: tit choi tép qué 16n (thong béo ro rang).

e Kiém tra dudi tép: chi nhan cac dinh dang ban hd trg (CSV/JPG/PNG ...).

e Don tép tam: néu luu ra 6 dia, x6a tép sau khi tra két qua.

e Resize/convert sém: chuan hod anh (RGB, kich thudc) dé gidm 16i downstream.
4.8 Meo UI/UX nhé nhung hiéu qua

e Placeholder mé ta 16 dau vao hop lé.

e Gia tri mac dinh hgp ly: Slider bat dau & gia tri thuong dung.

e Nut Clear/Sample: cho phép thit nhanh va reset trang thai.

e Trang thai réng: khi chua c6 két qua, vin hién thi khung output dé tranh “nhay UI”.
Tom tat
Chon component diing gitip demo mach lac, it 16i ép kiéu va t6i wu chi phi tinh toan. Hay:

1. Bat dau tit kiéu dit lieu that ma mo hinh can.

2. Gi6i han s6m bang choices, min/max, step.

3. St dung interactive=false cho output va thém Clear/Sample.

Phan ké tiép sé so sanh cu thé gitta Interface va Blocks, kem tiéu chi chon va vi du “ddi ¢d” tit ban
don gidn sang ban linh hoat.
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5 Hai cach dung giao dién: Interface vs. Blocks

Muc tiéu ctia phan nay

Lam 16 khi nao ding Interface dé lén demo that nhanh, khi ndo diing Blocks dé kiém sodt Ul/UX
va luong tuong tac phic tap. Dong thoi, dua ra 16 trinh nang cap (migrate) tit Interface — Blocks ma
khong phdi viét lai logic suy luan.

5.1 Interface: dudng tit cho MVP/POC
Khi nao dung?
e Bai toan ¢c6 mot ham suy luan trung tam (input — output).
e Tham s6 it, thao tiac tuyén tinh: nhap — bam nit — xem két qua.

e Muyc tiéu la c6 link chay dudc ngay dé trinh dién/thu phan hoi.

Dac trung
e Khai b4ao ngan gon: fn, inputs, outputs.
e Ty sinh UI v6i layout t6i thiéu; it phai quan tam bo cuc.

e D& doc ma, it “keo dan” gitta UI va backend.

import gradio as gr

def score_sentiment (text: str, threshold: float = 0.5):
if not text or text.strip()=="":
return "Vui long nhap van ban."
# minh hoa: diem > threshold -> "pos" nguoc lai "neg"
s = (sum(map(ord, text)) % 101) / 100.0
label = "positive" if s >= threshold else "negative"

return f'"score={s:.2f} -> {label} (thr={threshold:.2f})"

demo = gr.Interface(
fn=score_sentiment,
inputs=[gr.Textbox(label="Van ban"), gr.Slider(0,1,0.5,0.01,label="Threshold")],
outputs=gr.Textbox (label="Ket qua", interactive=False),
title="Sentiment MVP",
description="Nhap van ban, dieu chinh threshold, nhan ket qua."

7 )

demo . launch ()

Listing 9: Interface: demo mot-ham

Uu/nhugc
e Uu: Nhanh, it m4, gan nhu khong thé sai layout; rat hgp dé day/hackathon/POC.

e Nhugc: Khé lam nhiéu ludng (multi-step), bé cuc phiic tap, hosic nhiéu sy kién tinh chinh.
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5.2 Blocks: “lego” dé mé rong UI/UX va ludng

Khi nao dung?
e Can bé cuc (hang/cot/tab/accordion), widget phu trg (Clear, Sample, Download).
e C6 nhiéu su kién (click, change, submit, release) va nhiéu ham xt ly.

e Mubn giit trang thai giita cac thao tac, hoic tach nhiéu pipeline.

DPac trung
e Duyng UI theo ngit nghia: with gr.Blocks(): with gr.Row(): with gr.Column():
e Két ndi su kién chi tiét: .click(), .change(), .submit(), .release() ...

e Hb trg t6t viec to chitc nhiéu ham suy luan va phdi hop két qua.

| import gradio as gr

3 def preprocess(x):
| return x.strip ()

6 def infer(x, t):

7 if not x: return "Trong.", {"ok": False}
8 score = (sum(map(ord, x)) % 101) / 100.0
9 label = "positive" if score >= t else "mnegative"

10 return f"score={score:.2f} -> {labell}", {"ok": True, "thr": t, "len": len(x)}

12 def clear_all():
13 return "", "", {}

15 with gr.Blocks(title="Sentiment Advanced", queue=True) as app:
16 gr.Markdown ("## Sentiment (Blocks)")
17 with gr.Row():

18 with gr.Column(scale=1):

19 raw = gr.Textbox(label="Van ban", lines=4)

20 thr = gr.S1lider(0,1,0.5,0.01,1abel="Threshold")

21 with gr.Row():

22 btn_clean = gr.Button("Preprocess")

23 btn_run = gr.Button("Infer")

24 btn_clear = gr.Button("Clear")

25 with gr.Column(scale=2):

26 cleaned = gr.Textbox(label="Sau preprocess", interactive=False)
27 output = gr.Textbox(label="Ket qua", interactive=False, lines=4)

28 meta gr.JSON(label="Meta")

30 btn_clean.click (preprocess, inputs=raw, outputs=cleaned)

31 btn_run.click(infer, inputs=[cleaned, thr], outputs=[output, metal)
32 thr.release(infer, inputs=[cleaned, thr], outputs=[output, metal)
33 btn_clear.click(clear_all, outputs=[cleaned, output, metal])

3

35 app.launch ()
Listing 10: Blocks: bo cuc 4 nhieu su kien
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Uu/nhugc
e Uu: Rat linh hoat; dé tao trai nghiém gidu tuong tac va quan ly nhiéu budc.
e Nhugc: Nhiéu ma hon Interface; can suy nghi kién trdc su kién dé tranh roi.

5.3 Tiéu chi chon nhanh

Tinh hudng Nén chon Ly do

Mot ham suy luan, 1-2 Interface Lén demo tic thi, it ma, kho
tham s6 sai

Can bd cuc 2 cot + nut Blocks Control layout + nhiéu sy kién
Clear/Sample

Nhiéu  pipeline/luong Blocks Tach ham, két ndi sy kién
(tien xi 1y, suy luan, minh bach

hau xt ly)

Prototype cuc nhanh dé Interface (sau d6 nang cap) Ra link nhanh, roi migrate dan

xin ¥ kién

5.4 MaAau nang cap: tit Interface — Blocks

demo = gr.Interface(fn=infer, inputs=[gr.Textbox(), gr.Slider(0,1,0.5,0.01)1],
outputs=gr.Textbox ())
demo . launch ()

def preprocess(x): return x.strip()
def infer(x, t): # giu nguyen chu ky
# ... suy luan
return "ket qua"

with gr.Blocks() as app:
with gr.Row():
with gr.Column(scale=1):
raw = gr.Textbox ()
thr = gr.Slider(0,1,0.5,0.01)

clean = gr.Button("Preprocess")
run = gr.Button("Infer")
with gr.Column(scale=2):
X = gr.Textbox(label="Sau preprocess", interactive=False)
y = gr.Textbox(label="Ket qua", interactive=False)

clean.click(preprocess,
run.click(infer, [x, thrl, y)

app.launch ()

raw, Xx)

Diém mau chbt: khong thay doi chit ky infer; chi thay UI goi vao ding chd. Nho d6, viec nang cip
khong dung t6i logic mo hinh.

5.5 Cac mau thiét ké (patterns) thudng gip
Buéc 3: Blocks véi bbé cuc + su kién
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Pattern 1: “Form trai — Két qua phai”
e Trai: input + tham s6 + nat hanh dong.

e Phai: két qua (image/text) + meta (JSON/log).

Pattern 2: “Tab theo chitc nang”
e Tab 1: Upload/nhap liéu.
e Tab 2: Két qua/bicu do.

e Tab 3: Cau hinh nang cao/Logs.

Pattern 3: “Pipeline nhiéu buéc”
e Nut Preprocess — Infer — Postprocess/Export.
e Mo6i buée mot ham; két qua bude trude 1a input bude sau.
5.6 Bay thudng gip va cach tranh
e Goi model qua nhiéu lan: tranh .change véi Slider cho tac vu ning, ding .release.
e Khong giit dinh dang output: luon tra vé ciing kiéu/shape dé UI khong “nhéy”.
e Tron logic vao UL tach ham preprocess/infer/postprocess riéng, Ul chi “diéu phdi”.
e Thiéu niit Clear/Sample: kho kiém thit nhanh, khé reset trang thai.
5.7 Hiéu nang & kha nang md rong
e Dit tai mo hinh (1load weights) & global scope dé khong nap lai méi lan.
e Dung queue=True khi chd nhiéu ngusi dung; can nhiac batch néu phit hop.
e VGi 4nh/video lén: resize/gidi han do dai dé giam do tré.
Tém tat
Interface cho tdc do va sy don gidn; Blocks cho kiém soat va mé rong. Lo trinh hop 1y la:
1. Bat dau véi Interface dé c6 demo chay ngay.
2. Git logic suy luan doc lap véi UL

3. Nang cap len Blocks khi can b6 cuc/su kien phiic tap, ma khong déi chit ky ham.

O phan tiép theo, ta s& bd cuc UI bing Row/Column, Tab, Accordion dé tao trai nghiem gon gang
va dé dung.
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6

B6 cuc UI: Row/Column, Tab, Accordion

Muc tiéu ctia phan nay

T6 chitc giao dién sao cho:

e Nhin thiy ngay cac thao tac chinh (nhap liéu, tham s6, nit chay).

e Két qua noi bat, khong bi lan trong phan cu hinh.

e C6 khong gian mé rong (nhiéu chitc nang, nhat ky, cAu hinh nang cao) ma khong lam roi mét.

6.1

1.

2.

6.2

Nguyén tic bd cuc téng quat
1 man hinh = 1 muc tiéu: trang chinh chi nén phuc vu mot luong s dung qu tién.

Tach khu nhap liéu va két qua: bo tri “Form bén trai — Két qud bén phdi” cho hau hét demo
suy luan.

. Giam chuyén dong UI: han ché thay ddi kich thudc/thtt ty phan ti& khi ¢ két qua mdi; gitt

khung két qua cd dinh.

. Téi thiéu cudn: vu tién Row/Column thay vi xép doc quéa dai; diing Tab/Accordion cho phan

phu.

Row/Column: xuong soéng ciia layout

Khai niém Row sip xép phan tit theo hing ngang:; Column sip xép theo cot doc. Cé thé long nhau
dé tao bd cuc hai cot, nhiéu hang.

Ti 1é cot v8i scale scale xéc dinh ti 1é phan chia khong gian trong mdt Row. Vi du: trai 1, phai 2
(1:2).

1 import gradio as gr

with gr.Blocks(title="Layout Co Ban") as demo:

gr .Markdown ("## Demo: Form trai -- Ket qua phai")
with gr.Row():
# Ct tr i (scale=1): nhp 1liu v tham s
with gr.Column(scale=1):
inp = gr.Textbox(label="Nhap van ban", lines=4, placeholder="Vi du...")
thr = gr.Slider (0, 1, value=0.5, step=0.05, label="Threshold")
with gr.Row():
btn_run = gr.Button("Chay")
btn_clear = gr.Button("Clear")
# C t phi (scale=2): kit qu v meta
with gr.Column(scale=2):

out = gr.Textbox(label="Ket qua", interactive=False, lines=8)
meta= gr.JSON(label="Meta")

# G n s k in minh h o

btn_clear.click(lambda: ("", {"note": "cleared"}), outputs=[out, metal])

demo . launch ()

Listing 11: Pattern co ban: Form trai — Két qua phai
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Chong nhiéu hang trong mot cot Khi can nhom tham s6, dat ching trong mot Column rieng dé
tranh don thanh “dai nat”.

1 with gr.Blocks(title="Rows trong Column") as app:

2 with gr.Row():

3 with gr.Column(scale=1):

A with gr.Row():

5 inp = gr.Textbox(label="Nhap 1", lines=3)

6 with gr.Row():

7 thr = gr.Slider(0,1,0.5,0.05,1label="Threshold")

8 with gr.Row():

9 btn = gr.Button("Run")
10 with gr.Column(scale=2):

11 out = gr.Textbox(label="Ket qua", interactive=False, lines=6)
12 btn.click(lambda x, t: f£"Input len={len(x)}; thr={t}", [inp, thr], out)
13 app.launch ()

Listing 12: Nhiéu hang trong cot trai

6.3 Tab: phan tach chiic nang theo ngit nghia

Duing Tab khi ¢6 nhiéu nhém chiic nang: vi du Upload/Infer, Phan tich két qui, Cau hinh nang cao,
Logs.

1 with gr.Blocks(title="Tab Layout") as demo:

2 with gr.Tab("Chuc nang"):
3 with gr.Row():
4 with gr.Column(scale=1):

5 img = gr.Image(label="Anh dau vao", type="pil")
6 conf= gr.Slider (0.05, 0.95, value=0.25, step=0.05, label="Confidence")
7 btn = gr.Button("Detect")

8 with gr.Column(scale=2):
9 out_img = gr.Image(label="Anh da annotate", interactive=False)
10 out_txt = gr.Textbox(label="Thong tin", interactive=False, lines=8)

11 btn.click(lambda im, c: (im, f"conf={c:.2f}"), [img, conf], [out_img, out_txt
ip)

13 with gr.Tab("Ket qua phan tich"):
14 gr .Markdown ("### Bieu do/Thong ke (placeholder)")
15 stats = gr.JSON(label="Thong ke")

17 with gr.Tab("Cau hinh nang cao"):

18 adv = gr.CheckboxGroup(choices=["A","B","C"], label="Tuy chon")
19 save = gr.Button("Luu cau hinh")
20 save.click(lambda x: {"saved": x}, adv, stats)

22 with gr.Tab("Logs"):
23 logs = gr.Textbox(label="Nhat ky", lines=12, interactive=False)
24 demo . launch ()

Listing 13: B6 cuc theo Tab: Chuc nang, Ket qua, Cau hinh

6.4 Accordion: gidu bét phan it diung
Accordion phit hgp véi phan cau hinh hiém khi dung t6i (vi du: seed, batch size, dinh dang xuét).

I with gr.Blocks(title="Accordion") as demo:

2 with gr.Row():

3 with gr.Column(scale=1):

! text = gr.Textbox(label="Nhap van ban", lines=3)
5 run = gr.Button("Chay")
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6 with gr.Accordion("Cau hinh nang cao", open=False):

7 seed = gr.Number (value=42, label="Seed")

8 top_k = gr.Slider (1, 20, value=5, step=1, label="Top-K")
9 with gr.Column(scale=2):

10 out = gr.Textbox(label="Ket qua", interactive=False, lines=8)

12 def infer(x, s, k):
13 return f"text="{x[:20]}...°, seed={int(s)}, top_k={int (k)}"

15 run.click(infer, [text, seed, top_k], out)
16 demo .launch ()

Listing 14: Accordion cho cau hinh hiem dung

6.5 Tb chiic “sidebar” tham sb

V6i nhiéu tham s6, c6 thé mo phéng mot “sidebar” bing cot trai hep (scale nhd) chita toan bo
slider /checkbox.

I with gr.Blocks(title="Sidebar") as demo:

2 with gr.Row():
3 with gr.Column(scale=1, min_width=280):
4 gr .Markdown ("### Tham so")

5 temp = gr.Slider(0,1,0.5,0.01,label="Temperature")
6 top_p= gr.Slider(0,1,0.9,0.01,1label="Top-p")

7 rep = gr.Slider(0,2,1.0,0.05,label="Repetition penalty")
8 run = gr.Button("Generate")

9 with gr.Column(scale=2):

10 prompt = gr.Textbox(label="Prompt", lines=6)

11 output = gr.Textbox(label="Output", interactive=False, lines=12)
12 run.click(lambda p, t, tp, r: f£"[t={t:.2f}, tp={tp:.2f}, r={r:.2f£}] {pl}",
13 [prompt, temp, top_p, repl, output)

14 demo .launch ()

Listing 15: Sidebar tham so ben trai

6.6 Chia nhém “két qua chinh” va “siéu di liéu”
Hién thi két qua tryc quan (dnh/nhan) & vi tri ndi bat; phan siéu dit lieu (JSON, thai gian xit 1y,
thong s6) & khu viyc phu dé khong lam nhiéu.

1 with gr.Blocks(title="Result + Meta") as app:

2 with gr.Row():
3 with gr.Column(scale=2):
4 main = gr.Image(label="Ket qua chinh", interactive=False)

5 with gr.Column(scale=1):

6 meta = gr.JSON(label="Thong tin bo sung")

7 # minh hoa

8 app.load(lambda: ("https://picsum.photos/800", {"elapsed": 0.12, "version": "demo"
B,

9 inputs=None, outputs=[main, metal)
10 app.launch ()

Listing 16: Ket qua chinh + sieu du lieu

6.7 Anti-patterns can tranh

e Mot cot doc rat dai: ngusi ding phai cuon lien tuc dé tim nit/két qué; thay vao dé chia 2 cot
hodc dung Tab.

e Két qua chen giita form: lam ngudi diing mat dinh huéng; nén dé két qua & cot/phan rieng.
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e UI nhay kich thuéc: khi khong c6 két qua thi trong hoan toan, c6 két qua thi chiém chd 16n;
nén dat container ¢6 dinh (vi du lines cho Textbox, hofic sén khung Image).

e Qua nhiéu tham s6 cap 1: nhét hét ra ngoai khién form rdi; gom nhém vio Accordion/Tab.
6.8 Meo vi md dé UI gon gang
e Ding min_width cho cot chita nhiéu slider dé tranh co cum.
e Gidi han lines va max_lines cho Textbox dé giit chiéu cao 6n dinh.
e Nhin (label) ngin gon, nhat quan kiéu chit; thém placeholder dé huéng dan.
e Nhom céc nut lien quan trong cting Row (VD: Run/Clear/Sample).
Tém tit
Bo6 cuyc tot gitip ngusi dung:
1. Biét phai lam gi (khu nhap liéu r6 rang).
2. Thay dugc diéu gi (két qua ndi bat, on dinh).
3. Khong bi nhiéu (ciu hinh/nhat ky an trong Tab/Accordion).

0 phan tiép theo, ta sé di sau vao Event listeners (.click, .change, .submit, .release) va cach
chon ding dé app muot, tranh goi suy luan thira.
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7 Event listeners: chon dung dé app mugt
Muc tiéu ctia phan nay
Chon duang su kién dé:
e Tranh goi suy luan thira (gidm do tré, tiét kiem tai nguyeén).
e Ting do phan héi va tinh du doan duge ciia UL
e Giit hinh dang output dn dinh trong moi tinh huéng.
7.1 Bbn su kién cbt 16i
.click() Kich hoat khi nguoi ding bam nit. Phu hgp nhat cho “chay suy luan” cht dong.

.change () Kich hoat mdi khi gia tri component thay ddi (nhap ky tu, kéo slider). D& gay Ilip goi néu
tac vu nang.

.submit () Kich hoat khi nhan Enter trong Textbox/TextArea. Trai nghiém ty nhién cho tac vu text.

.release() Kich hoat khi tha chudt khoéi Slider. Ly tudéng cho tham s6 &nh huéng manh dén chi
phi tinh toan (confidence, temperature... ).

7.2 Quy tic chon nhanh

Tinh hubng Su kién khuyén nghi
Nut “Chay”, “Detect”, “Gener- .click()

ate”

Nhap van ban xong va nhan .submit()

Enter

Diéu chinh Slider cho tdc vu .release() (tranh .change())
nang (OD, sinh anh, LLM)

Nhitng thay doi nhe, chi phi .change()

thap (loc danh sich, hién thi

tuc thi)

7.3 MaAau két néi sy kién chuan
import gradio as gr
def run_infer(x, t):

# ... goi mo hinh
return f"done: len={len(x)}, thr={t:.2f}"

7 with gr.Blocks(title="Events Basic") as app:

txt = gr.Textbox(label="Nhap van ban", lines=3)

thr = gr.Slider(0,1,0.5,0.01,1abel="Threshold")

btn = gr.Button("Chay")

gr.Textbox (label="Ket qua", interactive=False, lines=4)

out

# Chay bang nut

btn.click(run_infer, inputs=[txt, thr], outputs=out)

# Chay bang Enter

txt.submit (run_infer, inputs=[txt, thr], outputs=out)
# Chay khi tha slider

thr.release(run_infer, inputs=[txt, thr], outputs=out)
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app.launch(

)

Listing 17: Két noi sut kién co ban cho mot demo

7.4 Tranh 1ap goi véi Slider

Van dé .change() trén Slider sé goi ham lién tuc khi ngudi ding kéo — t& cho téc vu ning (Object
Detection, diffusion, LLM).

Giai phap Dimg .release() dé goi mot lan sau khi ngudi diing chon xong gia tri.

conf = gr.Slider (0.05, 0.95, value=0.25, step=0.05, label="Confidence")
out_img = gr.Image ()
out_txt = gr.Textbox ()

def infer (image, conf):
# ... object detection
return image, f"conf={conf:.2f}"

conf .release(infer, inputs=[img, conf], outputs=[out_img, out_txt])

Listing 18: Uu tién .release cho tac vu ning

7.5 Ghép nhiéu su kién cho mét luong

C6 thé gin nhiéu sy kién vio ciing mot ham dé hd trg nhiéu cach kich hoat:

def pipeline(text, temp):
# ... inference
return f"[temp={temp:.2f}] {text[::-11}"

btn.click(pipeline, [txt, templ, out)
txt.submit (pipeline, [txt, templ, out)
temp.release(pipeline, [txt, templ, out)

Listing 19: .click + .submit + .release tGi ciing mot ham

7.6 Tach preprocess/infer/postprocess bang su kién

def preprocess(x):
return x.strip ()

def infer (x
if not

X:

t):
return "Trong."

# ... heavy model
return f"OK({t:.2f}): {x[:20]%}..."

def postprocess(y):
return y.upper ()

with gr.Blocks() as app:

raw =
temp =
btnP =
btnl =
btn0 =

cleaned
outl

gr.
gr.
gr.
gr.
gr.

Textbox (label="Raw", lines=3)
Slider(0,1,0.5,0.05,1abel="Temp")

Button ("Preprocess")

Button ("Infer")

Button ("Postprocess")

gr.Textbox (label="Cleaned", interactive=False)
gr.Textbox (label="Infer out", interactive=False)
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out?2 = gr.Textbox (label="Post out", interactive=False)
btnP.click(preprocess, raw, cleaned)
btnI.click(infer, [cleaned, temp]l, outl)

btn0.click (postprocess, outl, out2)
app.launch ()

Listing 20: Thiét ké pipeline nhiéu budce qua sy kién
7.7 X ly 16i & trang thai bién qua su kién
e Luén tra vé ciing cau tric: dit 16i hay thanh cong ((output, meta)), UI sé khong “nhéy”.

e Hién thi théng diép than thién: thay vi raise exception ra UL tra chudi huéng dan (“Vui long
upload anh.”).

e Nt Clear: gan sy kién tra vé gia tri rong cho tat ca output lién quan.

def clear_all():
return "", "", {} # vi du: out_text, out_log, meta

btn_clear.click(clear_all, outputs=[out_text, out_log, out_metal)
Listing 21: N1t Clear tra vé trang thai réng on dinh
7.8 Hang ddi (queue=True) va phan hoi ngudi ding
e Bat queue=True khi dy kién nhiéu yéu cau song song dé diéu phoi lugt chay.
e Can nhéc hién thi “dang xit Iy” (progress/message) cho tac vu dai (debug=True dé thay traceback
khi 161).
with gr.Blocks(title="Queued App", queue=True) as demo:
# ... UI

pass
demo . launch (debug=True)

Listing 22: Bat hang dgi cho app nhiéu ngusi diing

7.9 Anti-patterns thuong gap

e Gan moi thit vao .change(): kéo/tha/nhap déu kich hoat suy luan lién tuc, gay lag.

e Khéng rang budc tham sé: slider khong c6 step/min/max dan téi gia tri “la”.

e Output liac c¢6 lac khong: tra vé sé lugng output khac nhau gitta cac nhanh (lam va layout).
Tém tat

1. Dung .click() cho hanh dong cé chi dich, .submit () cho text, .release() cho slider tdc vu
nang.

2. Tranh .change() khi inference ning; chi diing cho thao tac nhe, tic thi.

3. Giit cAu tric tra vé nhat quan va c6 Clear dé reset nhanh.

Phan tiép theo sé ap dung toan bo vao mot demo Object Detection (YOLOv8n) hoan chinh, tir
nap model, viét ham suy luan, dan layout dén ndi sy kién.
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8 Thuyc hanh: Object Detection (YOLOvV8n) véi Gradio
Muc tiéu ctia phan nay
Xay mot tng dung demo Object Detection hoan chinh:
e Nguoi dung upload dnh hodc tdi dnh mau.
e Diéu chinh confidence (Slider) va chay suy luan.
e Nhan 4nh da annotate (vé bounding box + nhéin) v tém tat phat hién.
Ta sé duing YOLOv8n (ban nano) tit thu vién ultralytics vi nhe, phtt hgp demo trén CPU.
8.1 Chuan bi méi trudsng
Cai dit go6i can thiét (Colab hodc may ca nhan):

pip install --upgrade gradio ultralytics opencv-python pillow torch torchvision

Listing 23: Cai dat thu vién

Ghi cha

e Néu GPU c6 sén (CUDA), torch sé ty nhan; néu khong, demo van chay tren CPU v6i dnh vira
phai.

e V6i mang cham, lan dau tai trong sd yolov8n.pt c6 thé mat thoi gian.

8.2 Cau tric du an goi y

app.py # md Gradio chinh

requirements.txt # gbéi bat budc khi deploy (HF Spaces)
assets/ # (tuy chon) &nh minh hoa, icon...

8.3 Hang sb va tién ich x1t ly anh
Ta viét mot s6 tien ich nhé dé ma gon, 6n dinh trén CPU:

import io, time, requests
from typing import Tuple, List, Optional, Dict, Any

import numpy as np
from PIL import Image

MAX_SIDE = 1280 # g i i hn k ch th G nh gim ® tr n
CPU
SAMPLE_URL = "https://ultralytics.com/images/bus.jpg"

def load_sample_image() -> Image.Image:
resp = requests.get (SAMPLE_URL, timeout=10)
im = Image.open(io.BytesIO(resp.content)).convert("RGB")
return im

def ensure_rgb(im: Image.Image) -> Image.Image:

return im.convert("RGB") if im.mode != "RGB" else im
def resize_long_side(im: Image.Image, max_side: int = MAX_SIDE) -> Image . Image:
w, h = im.size
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m = max(w, h)
if m <= max_side:
return im
scale = max_side / float (m)
new_w, new_h = int(round(w * scale)), int(round(h * scale))
return im.resize((new_w, new_h), Image.Resampling.LANCZO0S)

Listing 24: Hang s6 va tién ich

8.4 Nap mo hinh mét lan & pham vi toan cuc
Dé tranh nap lai mdi lan ngusi diing bam nit, ta dit viec nap model & global scope.

from ultralytics import YOLO

# T i model ( 1 n u s i t i t r ng s v cache ng fi d ng)

MODEL_NAME = "yolov8n.pt"
model = YOLO (MODEL_NAME)

# Ty chn: kim tra thiit b
try:

import torch

DEVICE = "cuda" if torch.cuda.is_available() else "cpu"
except:

DEVICE = "cpu"

Listing 25: Nap YOLOv8n mot lan

8.5 Ham suy luan: annotate anh + tém tat két qua

Nguyén tac:

Validate dau vao (anh tréng).

Chuan hoa: RGB, resize dé gidi han kich thudc.

Goi model.predict (..., conf=...) 16i plot() dé liy 4nh annotate.

Tao ban tém tat tit boxes (class_id, score, toa do).

o Tra vé (annotated_image, info_text, meta) on dinh.

def detect_objects(image: Optional[Image.Image], conf: float = 0.25):
t0 = time.time ()
if image is None:
return None, "Vui 1 ng upload nh .", {"ok": Falsel}

# Tin X 11

image = ensure_rgb(image)

image = resize_long_side (image, MAX_SIDE)
arr = np.array(image) # HWC RGB

# Suy lun
results = model.predict (arr, conf=conf, verbose=False, device=DEVICE)
res = results [0]

# Vi annotate

annotated = res.plot() # ndarray RGB
annotated_pil = Image.fromarray(annotated)
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8.6

def

def

8.7

B cuc “Form trai — Két qua phai”, c6 Sample/Detect/Clear, va confidence dung

k it

# T m t t qu

lines: List[str] = []

n =20

if getattr(res, "boxes", None) is not None and len(res.boxes) > O0:

for b in res.boxes:

cls_id = int(b.cls[0])
score = float(b.conf [0])
x1, y1, x2, y2 = [float(x) for x in b.xyxy[0].tolist ()]

lines.append(

f"- id={cls_id}, score={score:.2f}, "
f'"box=({x1:.1£f}, {y1:.1f}, {x2:.1f}, {y2:.1£})"
)
n = len(res.boxes)
info = "Ph t hin :\n" + "\n".join(lines)
else:
info = "Kh ng ph t hin i t ng n o."
meta = {
"ok": True,
"elapsed_sec": round(time.time() - tO0, 3),
"num_dets": n,
"conf": conf,
"device": DEVICE,
"input_size": list(arr.shape) # [H, W, C]
}

return annotated_pil, info, meta

Listing 26: Ham suy luan Object Detection

Ham tién ich: Clear va tai anh mau
clear_all():
# Tr v trng th i r ng <cho ¢ c output
return Nome, "", {}
load_sample () :

return load_sample_image ()

Listing 27: Clear va Load Sample

Dung UI bing Blocks

tranh goi lién tuc.

import gradio as gr

with gr.Blocks(title="YOLOv8n Object Detection",

gr .Markdown ("## Object Detection Demo (YOLOv8n)")

with gr.Row():
# C t tr i: input + tham s + n t
with gr.Column(scale=1):
inp_image = gr.Image(label=" nh u v
conf = gr.Slider(0.05, 0.95, value=0.25,
with gr.Row():
btn_sample =
btn_detect =
btn_clear

oll’
step=0.05,

gr .Button("Load Sample")
gr .Button("Detect")
gr .Button("Clear")
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annotate", interactive=False)

# C t phi: kit qu + meta
with gr.Column(scale=2):
out_image = gr.Image(label=" nh
out_info = gr.Textbox(label="Th ng tin ph t
lines=10)
out_meta = gr.JSON(label="Meta")
# S kin

btn_sample.click(load_sample, outputs=inp_image)

btn_detect.click(detect_objects, inputs=[inp_image,

out_info, out_metal)

btn_clear.click(clear_all, outputs=[out_image,

# Tr nh g i suy lun 1li n ¢t c

conf.release(detect_objects, inputs=[inp_image,

out_info, out_metal)

" __main__":

if __name__ ==
demo . launch (share=True, debug=True)

khi

k

o

hin", interactive=False,

conf], outputs=[out_image,

out_info, out_metal)

slider:
conf],

outputs=[out_image,

Listing 28: Gradio Blocks cho Object Detection

8.8 Kich ban kiém thi nhanh

e Khong upload anh: bam Detect — thong béo “Vui long upload &nh.” (khong 161).

e Anh 16n (4K): UI vAn phén hoi, thoi gian dai hon; 4nh dugc resize vé MAX_SIDE.

e Confidence thap/cao: so sanh s6 lugng box va chat lugng phét hién.

e Nhan Clear: moi output vé trang thai réng, layout on dinh.

8.9 Tbéi wu hiéu ning

¢ Resize anh: giéi han canh dai (MAX_SIDE) dé gidm do tré, nhat I tren CPU.

e Load model mot lan: dat & global scope.

e Giam sb6 lan goi: diing .release thay vi .change v6i Slider.

e Chon ban nhé: yolov8n.pt thay vi m/1/x khi demo.

8.10 Xit ly 16i va tinh hudng bién

e Anh khéng hop 1é: bao try/except khi open() hodc np.array(), trad thong diép than thién.

e Khéng phat hién: van trd annotated_image (dnh goc) va chudi “Khong phat hien...” dé Ul

khong nhay.

e Thiéu internet (dnh mAu): néu tai SAMPLE_URL 16i, thong béo “Khong tai duge anh mau.”.

8.11 An toan dw liéu (mic demo)

e Khong lwu 4nh ngusi diing trit khi that can; néu c6, néu ré muc dich va xo4 sau khi xit 1y.

e Khong ghi log chi tiét chita dit lieu nhay cam.
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8.12 Checklist hoan tat phan thuc hanh
Chay dugc tréen CPU/GPU vé6i &nh mau va anh ngusi dung.

Output 6n dinh: (image, info, meta) trong moi nhanh.
Nut Sample/Detect/Clear hoat dong nhu ky vong.
Slider diing .release dé tranh suy luan thira.
Anh 16n dugc resize trudc khi suy luan.

Két nbi sang phan tiép theo

O phan ké tiép, ta sé dua tng dung 1én Hugging Face Spaces dé ¢6 URL cong khai bén viing,
kém requirements.txt t6i gidn va meo tranh 161 build.
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9 Trién khai 1én Hugging Face Spaces

Muc tiéu ctia phan nay

Dua ting dung Gradio (da chay én cuc bo/Colab) len Hugging Face Spaces dé nhan URL cong
khai bén ving, tien chia sé cho gidng vién, dong doi, hodc khach hang.

9.1 Kién thiic nén tang nhanh

e Space la mot repo dic biet tréen Hugging Face chita ma ngudn tng dung. Ban c6 thé chon runtime
Gradio.

e App tu build v& chay mdi khi ban commit (push) thay doi.
e (6 thé cau hinh Secrets (bién moi trudng an) va Hardware (CPU/GPU).

9.2 Chuan bi du an

CAu tric t6i thidu:

app.py # m3 Gradio chinh (didm vao)
requirements.txt # phién bdn gbéi can cai khi build
assets/ # (tuy chon) &nh minh hoa, icon...

import gradio as gr

def echo(x: str) -> str:
return f"Echo: {x}"

demo = gr.Interface(
fn=echo,
inputs=gr.Textbox (label="Nhap gi do"),
outputs=gr.Textbox(label="Ket qua", interactive=False),
title="Hello Gradio on Spaces",
description="Demo toi thieu"

)

if name == " main__":

demo . launch ()

Listing 29: app.py toi gian cho Spaces

gradio>=4.0.0

ultralytics>=8.0.0

opencv-python>=4.8.0

pillow>=10.0.0

torch # de Spaces tu chon ban phu hop voi phan c¢ ng
torchvision

requests

Listing 30: requirements.txt tham khao

Meo: khi da c6 ban chay én dinh, can nhic ghim chdt phién ban (vi du gradio==4.44.0) dé tranh
build héng do thay ddi upstream.

34



Al VIETNAM aivietnam.edu.vn

9.3 Tao Space va day ma
requirements.txt (ghim phién ban dé build 6n dinh)

1. bang nhap Hugging Face — Create new Space — SDK: Gradio.

2. Chon Public (m#c dinh) ho#ic Private (néu can).

3. Tao repo, sit dung git 1fs néu co file 16n.

4. Thém app.py, requirements.txt, va (tuy chon) thu muc assets/. Commit va push.

5. Chd tién trinh Build hoan tat (~ vai phiat). Khi thanh cong, Space sé hién thi app va cip URL
cong khai.

9.4 Cau hinh nang cao

Hardware
e Mic dinh: CPU. V6i mo hinh nang (diffusion/LLM), chon GPU phu hgp (t6n credit).
e V6i OD dung YOLOv8n, CPU thuong du cho demo.

Secrets (bién méi trudng)
e Ding cho khéa API (vi du OpenAl, dich vu noi bd).

e Truy cap & phan Settings - Repository secrets; doc trong mi qua os.environ.

Pin revision & cache

e Hugging Face c¢6 cache cho model/checkpoint (vi du yolov8n.pt).

e C6 thé warm-up lan dau lau hon; nhing lan sau nhanh hon.

Startup script
e V6i Gradio, khong can quy dinh port/tham sb server; Spaces tit nhan.
e demo.launch() trong app.py la du.

9.5 Khic phuc su ¢b thudng gip

e Build fail do géi: kiém tra requirements.txt, ghim phién ban cu thé, loai bé géi khong can
thiét.

e Thiéu quyén mang (tadi mau): dimng try/except va thong bdo “Khong tai duge dnh mau.”;
chuan bi &nh fallback noi bo.

e Timeout khi nap model 16n: diing ban nhe hon, hosic chuyén sang GPU néu bit budc.
e V3 UI sau cap nhat g6i: khoi phuc phién ban trude (ghi ro version trong requirements.txt).
9.6 Checklist trién khai thanh cong
app.py chay cuc bo dugc trude khi day len.
requirements.txt toi gidn, c6 phién ban phu hop.
App hién online, URL public truy cap on dinh.

Thém README ngin & Space mo ta cach diing, dit lieu mau, Iuu ¥ bdo mat.
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Ggi y md rong
e Thém anh/video/README mo ta két qua dau ra.
e Sit dung Tabs/Accordion dé chia khu vic “Huéng dan”, “Gidi thigu mo hinh”, “FAQ”.

e Bat queue=True cho app nhiéu ngudi dung; thém gidi han vao/ra néu can.

10 Két luan

Tém lugc

Béng cach 4p dung khung Input — Model — Output va lya chon ding gitta Interface / Blocks,
ban c6 thé dua mot ham suy luan hodc mo hinh ML thanh ng dung web trong thdi gian rat ngin.
B6 cuc hop 1y (Row/Column, Tab, Accordion) va su kién phu hop (.click, .submit, .release) gitp
giam do tré, 6n dinh UI, vA nang cao trai nghiém ngusi dimg.

Gia tri thyc tién
e Demo nhanh/MVP: chia sé dutng link dé lay phan hoi sém.
e Giang day/workshop: gidm rao can ha tang, tap trung vao logic hoc may.

e Noi bo/POC: kiém chiing ¥ tudng trudc khi dau tu xay dung hé thdng production.

Huéng di tiép theo

Tach 16 cac ham preprocess/infer/postprocess, chuan hoa dau vao/ra dé dé béo tri.

Thit nghiém thém Blocks nang cao: Tabs cho da chiic ning, Accordion cho cau hinh hiém ding.

Nang cap lén mo hinh 16n hon (khi can) va can nhic GPU trén Spaces.

Viét README 16 rang + thém hinh minh hoa két qua dé ngudi ding hiéu ngay cach sit dung.
LaJi khuyén cudi

1. Bat dau nho véi Interface, c6 dudng link chay dudc.

2. Giit logic moé hinh doc lap v6i Ul dé nang cap dan lén Blocks ma khong dong dén 16i suy luan.

3. Luon c6 Clear, Sample, va thong bao 16i than thién.

Chiic ban dung demo thuan Igi v nhan dude phan hoi hitu ich!
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