145 IDE PRD v1.1

M5 IDE — Product Requirements Document v1.1

hR7As: vi1.1 (&3 5 9 review i%) HBHEB: 2026-04-28 JXZE: Draft v1.1 fE&: #1525 (Claude Opus
4.7) + AP Changelog v1.1 < v1.0: - EHEIGIEEUEIE: Pro — Flash (per D-034 M IUAZK) -
Composite Ref BIFifEZR (PoC v2 EiEfl) - API spec ¥+ WebSocket / quota header / cascade-
preview schema — 85.3 #b scene + narrative £E& cascade BRET — §6.3 / 86.7 / TDOC INNOVATIONS
=&RI5F - VLM Tier RIZMEIE (gpt-5.1 £7= / opus 3-tier) - IHZiHATIE]/RINKEENEEE (6 min
/ 70-80%) - ICP &XRNEZIEE (3-6 B, & Al &%) - v1.5 BiriFo A v1.56 / v1.6 / v1.7 - il D-
031 W3-4 Kill {5 GO i&id + D-035 prose-only Il

0. Executive Summary
0.1 —8)IEE(L

Video IDE — Al IMEMISET R, LEIEER NL RIA—RREH BN D K. Kb Cursor ZFRTE: £
WHEFAE + NI13ES, Aloverlay REREWIRE,

0.2 ZILESRM (vs BIIR / Runway / B9 HREHE)

2 "AI FBREMER" (—RE. BE. FAR)
£ "Video IDE state" (SERY. AJEE. AIER)

Continuous Verify ({% IDE LAY lint)

Cascade Edit Preview (28—1E) N >, cost &EHR)

NL Overlay ((EFEZ#BEEA NL &%)

=EB4%4E2% (NL / Fountain / DSL, #i#ZRETRE)

Conversational Compiler (Manus / Claude Code #&z(, % plan /& execute)

+ o+ + o+

0.3 v1.0 B#%

HE BR
iz Web A, FEMZANE, EfRFENR
AP FEWIERIEIEE / B imfliE (35% £ ARPU)

FREAP ANRZEFE (60% w3} + BWSE (5% Sifm)



HE B#R

IOINRE NL — Storyboard imZli#, & verify + cascade
& Audio (TTS) / Animatic Video (v1.5) / thfE (v1.5)
Ui 3! U A 8] 60s %8/ NL — 582 storyboard < 5 738

SN ) %S 60s 2H =~ ¥18-25 (& verify)

PN BimEH < 15%

0.4 iZiHEM (10 &, design FARAEFIRFEMKIE)

. Cursor #&={: TEEHRI + Al overlay + HTHRE

. Continuous Verify: 8 edit i1Zl inline k1%

. Cascade Transparent: cost / time / affected ;KiZZE
. NL Always—on: Aflll chat panel ;KX A I

. Plan Before Execute: Al #&{E5cR plan

. Diff > Replace: Al ERFAE T diff

. Pro Defaults Visible: DSL/Fountain A~

. Soft Autopilot: FIIAZNE N (ZCOMKER)

. iEE + [FIREL: —AREE, generous white space

. Keyboard First: FREIRIEAIRIERE

O © 00 N O 0 A W N o

_

0.5 PRD 5B &5 (TDOC) I

PRD ETS « 3B TDOC (BEFEH)

1. FREMSEP « THINKING_PRODUCT_POSITIONING

2. ERERMEESEM « THINKING_DESIGN_BRIEF § 3

3. BERRISERA « MODEL_ROUTING_v1 + BENCH_V2_VLM_ANALYSIS + BYTEDANCE_SCENARIO_FIT
4. Verify Harness « VERIFY_HARNESS_v1 (& Continuous Mode)

5. Cascade Edit Engine « THINKING_CASCADE_EDITS

6. Asset Pipeline « THINKING_ASSET_PIPELINE + THINKING_ASSET_INNOVATIONS
7. Conversational Compiler  « THINKING_CONVERSATIONAL_COMPILER

8. Prompt Composition « THINKING_PROMPT_COMPOSITION

9. Editor i&it (3 &) « THINKING_UNIFIED_EDITORS

10. UX S5igit#ise « THINKING_DESIGN_BRIEF + THINKING_AI_PROGRESS_UX

11. UFiE metrics + BE « THINKING_HARNESS_HOLISTIC § 4 + THINKING_V1_OPS_STACK
11.5 BUEES EMMRE « THINKING_DATABASE_DESIGN + THINKING_PLATFORM_INFRA

12, EEEM (E5) « (4 PRD 12 EHIES)

13. XS « THINKING_HARNESS_HOLISTIC § 6 + V1_OPS_STACK

14. &4% v1.0/v1.5/v2.0 « & TDOC BiRECE

15. MLAEECE « & TDOC Mk case EXLE

FiEk A: bench #iE « BENCH_V2_VLM_ANALYSIS

fiz B: 8 SHBEM/EZUE « style_presets/calibrated_data/v2/



f§% C: DB schema « THINKING_DATABASE_DESIGN
f#% D: API endpoint spec « THINKING_V1_OPS_STACK § 4



1. FmEMSHF

11 B—4FEHE

AEFRAEMARMER, BRINRE (BRIE + EMWEX + Schema Theory) ,  BITEERIARIRIXHBRNME, @
TEHMFTAR.

WA IDE M Al RGN RUIMERIREY), 1 Al S8 (BIFRNEHMRHEE) .

=
1.2 AFE£FIE
/\
/ \  EWAF (5%) - S&/%E|I/chZf — high ARPU
/—\
/ \ ¥EW (35%) - EEISIEE/BIHRIE « v1.0 £5
/ \
/ \ AI'BF (60%) - WREIFE/F4E
[———M8MM\

1.3 =AFIER

I35 i BRYRTE FE tab
NL %\ — Refinement Accept All

ANITTRF (60%) - E59W - BRER >NL#  NL Script + Chat
/- &

NL #iN\ — £X DSL FE —
FE (35%) cascade &8 — 4 Asset = ... =  DSL + Storyboard
S fepxml

HiETS Fountain — BEX preset
B (5%) — % character ref —> &L Fountain + DSL + Asset

— S

1.4 MRS

o X “Al—8EA” KigH (toy 1b)

o X [EEEIRIEN Easy Mode (PRETRLE)
o X Alchat-only R E (LW ATFA)

o X BIREMASIE (HBREH)



o« X SMEE4S App (V1.0 Web only)
o X Audio / Video 45 (v1.5)
o X ZAFIHME (V1.5)

1.5 WX AR (FmENLE)

#t Rl HZER

ANTBPERE — B2 NL B N
" 1E + AR D + Al chat 60 BHFIA

+E DSL.shot_5.dur —
1.2 :_EgJ.LﬁEFEQ . > O._ u <100ms &'5%
AZBM inline verify warning

1.3 EAFAF M Fountain tab H#4s%  Syntax highlight IE%

1‘4 oo J . < JSON u E@
mode EIA — BHFIE A b

ANIJAF 30 XfE24 DSL FE —

) AR RE
1.5 [y A RERNIN
1.6 B&R

hRZs BFEE

v1.0 60s-180s %8, EHHREFE

v1.5 + Audio + Video, EFrthE

v2.0 KK / BMAEl (Knowledge Graph &) + ZAMME + Public API



2. [FRRMS SN

2.1 TNEMB

|
Top Bar

[Logo] [Project Name v] [Savel [Preview]l [Export] [Settings] [User] |

|
T 1

[

|

|

|

|

|

| Left Sidebar | Main Canvas | Right Sidebar |
| | | |
| Project Tree | Tabs: | NL Chat (always) |
| - scripts | I[NL] [Fountain] [DSL] [SB] [Aud] | |
| Asset Lib | | Cascade Preview |
| - Chars | Toolbar (4% tab F@E) |

| - Props |  [modell [preset] [verifyl [run] | Verify Status |
| - Locs | | |
| Templates | Canvas content (per tab) | |
| | | |
| | 1 |
[ |
| Bottom Bar

|

|

Timeline | Cost meter | Verify status: 12 v 1 a |

2.25 1T tab

Tab HRINFE 3z

NL Script Rich text editor + Al ghost text INRVAE Sl
Fountain Syntax—highlighted plain text FEW /Bl
DSL Visual mode (ZkiA) + Source mode toggle 2/ Ell
Storyboard 9-grid viewer + per—panel detail el

Audio (v1.5) Waveform + per—shot TTS H

2.3 i A

# =[] HRALE
2.1 P4k 5 1 tab — tIRRES, state (R <100ms i

2.2 NL Chat panel 7£FfH tab #7] I KR



# Faf51

2.3 Bottom Timeline R ZAE] tab IEFAY shot
2.4 = left sidebar — main canvas Boi{HE
2.5 28 resize — layout MR (>1280px FrAk)

2.4 TEgEM,

B LCP (Largest Contentful Paint): <1.5s
Tab t]J##: <100ms

Sidebar BFf/#T&5hE: 60fps

IMBEEXME (& 12 batches metadata) : <2s

2.5 KR / &%

e
IR
Vot
N

o Layout i&HE: <1280px BEhtIFi= (& left sidebar), <768px i#m EiXEEiAG)”

e Tab state FX: N'n2sxigBF, [@F| LR tab + selection

e Sidebar JRZEICIZ: per user x per project



3. RELERI SR

3.1 EELREER

# b2 5] EY)|
. claude-sonnet—
1 NLP Compiler
4.6
. claude-sonnet-—
2 Critic Agent
4.6
3 Style claude-sonnet-
Adherence 4.6
oogle ini-
image google/gemini
. 3.1-flash-
4 Generation image—preview
(grid) -
J -
Image
9 . doubao-
4b Generation

seedream-4.0
(single hero)

8

deepseek-v4—
flash

minimax-m2.5

deepseek-v4—
flash

gemini—3-pro-
image—preview
(high—qualityt&
=)

gemini—3—pro-
image—preview

Er-&iE

doubao-seed-
2-0-pro

doubao-seed-
2—-0-mini

doubao-seed-
2-0-lite

doubao-
seedream-5.0

E&

claude-haiku—
4-5

% D-034 {81E (2026-04-28): £4:F Flash ~F Pro, ¥H: Flash 23s/grid Lt Pro 36s # 1.6x.
$0.0025/grid Lt $0.01 EE 4x, 14 batches H &L alice 5 batch —¥MEEH (v62 Anderson 3L
&%) . Pro F+4&ZI”high—quality i RR”, PS8 {I2 plan 7 ZAFF, | 5| VLM Verify Tier—1| doubao-1-

5—vision—pro | gwen3-vI-235b | - | = | | 6 | VLM Verify Tier-2 | gpt-5.1| sonnet-4.6 | — | opus—-4.7 | | 7 |
VLM Verify Tier-3 | claude—opus-4.7 | - | - | = | | 8 | S04 B (v1.5) | doubao-seedance-2-0 / 1-0-
pro| —| - | kling=3 1] 9| TTS (v1.5) | doubao-tts | — | - | volcano-tts / elevenlabs | | 10 | B AR |

doubao—-embedding-vision | text-embedding—3-large | — | - |

JEN HiFE A (bench #UE + RFBAKIE),

3.2 BRHAEN

routing_modes:
balanced (ZRIA):
BEhH + EF4ESE, & cost cap ik
quality_max:
EEAEH (REFF), BFPHE plan 7K
cost_min:
TEHRET (EEEREME), batch EREIA



sovereign (EFf=):
£EE Volcengine ARK, FEEF&EHMEE

3.3 Provider 1&RE

B - LLMRouter abstraction - [OpenRouter | Volcengine ARK | Anthropic Direct]

{ 1

FIH Er=&E

.
H BYOK

SLI: r3-product/utils/1lm_router.py + volcengine_client.py (E7F).

3.4 Blacklist (k2 ZEH)

e gpt-5 / gpt-5-pro (parse fail)

e gpt-5.4-image-2 / gpt-5-image-mini (1& + &M grid)

e gemini-3—pro (image-gen &8, YAREZHEE)

e gemini-3-flash-thinking (41t EL)

e gemini-3.1-pro—-preview for VLM (& ™4+& JSON)

e moonshotai/kimi-k2.5/2.6 for VLM (1&7E)

e doubao-seedream-4.5 (metadata XF %% bug, v6 KIEEZI)
e deepseek-v3.5 (OR ID ~"7FFE)

3.5 8l

# Fa1

LLMRouter(“compile”,

3.1
“pbalanced”) BE&HZ! sonnet-4.6

3.2 I down — BEITIEr=, Ul @R
’ FF

3.3 sovereign &, — 3&Fl Volcengine
’ ARK, blocking Efth provider

3.4 OR API 401 — BzhtJ] Volcengine
’ el

35 AR D K34 (is_vision_capable)
’ — &% 1D $EiRF

36 cost cap 1% ¥1, HMEBRNES —

1281 abort

]

=
=

iR + &R

yes

yes

yes

yes



3.6 TEEEMIH

e Routing decision: <10ms (RAFEXR)
e Provider switch detect (77 down #l): <5s
e API call retry policy: max 2 /X + exponential backoff (3s, 9s)

e % 7 model bench (compile bench v2): wall time <15min for 13x3 jobs

3.7 xR/ |i%

3.7.1 Provider &i&

Provider /) 3 PMHILiEE (OR / Volcengine / Anthropic Direct)
BHTED 2 D model i&F (£H + &%)

APl key 71 =2 E (F key + backup key, BA4%1T OR key K30 EH)
monthly_cost EFR alarm (> ¥X Bx5f) alert, &% runaway F{75)

3.7.2 /A Provider Failover R AEETTHR (v1.1 81FE)

[a)8%: Gemini 3 Flash X #& # SeedDream 5.0 X#& # doubao X t&. W1R cascade FFF HETHE
12, batch 1-5 & Flash X, batch 6+ & SeedDream X — fR5tHTZ,

figi%x (Cascade Provider Lock) :

cascade_provider_lock:
on_cascade_start: BiEAX cascade FfY provider
during_cascade: A RiFHET) (BMEES down)
if_provider_down_during_cascade:
- H{& cascade, UI #REF: "Gemini HASA~A"
- I A: F (BIUEES)
- W B: ¥ cascade RIEFARE provider # (RIE—FXIE)
- TRIFED batch 1)

%R cascade_history.locked_provider FEXIDHE.

Verify BREAZULRR (VLM =EEEPIFIEY), verify REIMIGR) .

3.8 B&tm

e v1.0: balanced + sovereign 2(1\; FAF{3 & unlock quality_max
e Vv1.5: fil cost_min &=, (&% HA); TTS / Video gen F&H
e v2.0: HFBEEX routing rules (Studio plan)



4. Verify Harness — &% R

AL

4.1 igitE

BT verify, BEXRMATFELR,
iR (1% Cursor #9 syntax checker),

4.2 7 %7131 x 5 RIERF

- Layer 1
7S Layer 0 fA Y
schema
NL — w Fountain
. FEN
Fountain syntax
Fountain — Fountain SHOTS list
DSL pass parse
DSL — o
=3 view
Asset Sheet REBRR
DSL+Asset
- refs ready grid 3x3
Storyboard
Storyboard
— Video sb 5ERK dur ITER
(v1.5)
DSL — TTS
dialogue 7£ iR NI
(v1.5)
Final -
%HQTJ OK Iﬁlb\ dur Eﬁa
Assembly
4.3 5 EFEN / A
Layer 0 BWA&EM <1lms 0
Layer 1 Schema <50ms 0
Layer 2 BoiftFE  <100ms 0

Layer 3 LLM iEX ~5s

B RIER RO 2R,

Layer 2 FE&

scene
marker

dur+2 / FE&

R/ DR

7t metadata
text

fps/codec

sample rate

A/V sync

{5 model 1¢/call

Continuous Mode: &)X edit 17Zl inline

Layer 3
LLM

mRAERE

Critic Agent

TEEILES

Layer 4
VLM

=MER—
13

3-class
verify

mid—clip
drift

Layer 5 B
o

panel A&

vs Asset
Sheet

E it

B4 ITH
char

EhE

Pl



Layer 4 VLM % ~10s =2KH, F1Y $0.005/call
Layer 5 BT ~20s VLM ensemble

4.3.5 /. Continuous Verify RIENE (v1.1 {81E)

[B)R: FFELE edit FER (8 100ms —%) — debounce 300ms {3ATRERR 10+ verify request — VLM FA
HIIE + G + IEIR,

iE (BRRE):

backpressure_layers:
layer_0_1_2:
AL S5 (sync, @ cost, <100ms)
TRE

layer_3_LLM_async:
per_user_concurrent_limit: 1
queue_max: 3 (BHEF, X&# win)
dedup: by input_hash (HEIFREFREEHR)

layer_4_5_VLM_async:
per_user_concurrent_limit: 1
queue_max: 1 ({REEHEF request)
trigger: only on user #fE =1s OR £z{ save OR explicit "Run Verify"
NOT triggered by&E1 keystroke

LI Redis token bucket per user x layer_type,

Ul R4&: layer 3+ #4THAT status badge Z= “checking...”, ¥ edit BREIRNPEZE R P 4T,
4.4 Continuous Verify Mode (IDE-state #Zi))

User edits any field
1 debounce 300ms
Layer @ sync <1ms « inline error underline (red)
Layer 1 sync  <50ms « inline warning (yellow)
Layer 2 sync <100ms « inline info (blue)
5
Cascade engine compute affected (<50ms) - stale badges
5
[parallel async]
Layer 3 LLM (5s) « badge "checking..." - SHEN
Layer 4 VLM (10s) « {XTERAFHEE / save Wi
Layer 5 —F4 (20s) « save / explicit regen HYifE

Ul Ri%: shot card iBIEEREE (4% PASS / #& RETRY / 41 FAIL) + tooltip + status bar “12 v 1 A”,

4.5 KW / B / A4 / abort FREE



retry_policy:
layer_@0_1_2: fail-fast (abort + show user, don't waste LLM money)

layer_3: retry x 1 with same prompt
layer_4: regenerate x 2 (different seed) + escalate tier_2
layer_5: log + halt + alert (FH®Z bug)

cost_cap:

per_short_60s: ¥35 (verify &4 ¥3 &%)
exceeded - stop + ask user

4.6 Asset Pipeline —E¥ A X (PoC v3 4% prompt I8ilE LOCK-IN)

asset_consistency_verify_v1:
tier_1_screen:
method: doubao-1-5-vision-pro VLM (PoC v3 F4% prompt)
cost: ~¥0.014/tb3¢
use_for: £2 panels per batch

tier_2_dispute:
method: claude-opus—-4.7 VLM
cost: ~¥0.077/ttxd
use_for: tier_1 RETRY 5% case
accuracy: cross-batch alice 7.7+, negatives all DIFFERENT_TYPE (PoC v3 I&iF)

thresholds (v1.0 #E#1E, v1.0 KESMH 100+ case ®iE):
PASS: score = 8 OR DIFFERENT_TYPE/N/A
RETRY: score 6-7
FAIL: score < 6

L OEEBESTH (v1.1 KIE):
- YHFIFEET PoC v3 FZ prompt BJ 8 4 case Il
- § 13.5.2 #R"{RIR", EXEFRINI 100+ case Wi
- Bl (8 4.7) AFRERNTE ETRIZEE, iR
- Settings AWEWAFFHE ("miEEX 29 / BNERX =6")

4.7 Bilig

# Faf5l HAZE
DSL.shot.dur I{#85EE — Layer 0
4.1 N ) ur e ¥ <Ims &R
AZA] fail
40 DSL frames count != dur — Layer “Applv aUto—fix” 1 olick
. _ _ uto—nx |
2 $RE ) fix PRl

Storyboard b07 & metadata XF _
4.3 fl
— Layer 4 FAIL HIE) regen + flag

Asset alice =f1[& cosine sim 0.6
4.4 4 R—E view
— Layer 5 FAIL 2EFH



# Faf1 HAEE

Cascade fifi /& 5 batches stale — _
4.5 1T
B batch B34 verify FTAEE

46 FAF override fail “F518 OK” — foodback loo
' iC& verify_failures + ~EEE P

4.8 MEgEMIN

Layer 0/1/2 sync verify total: <150ms (debounce 300ms [5i)
Layer 4 (VLM) & panel verify: 8s (doubao tier 1) / 11s (gpt-5.1 tier 2)
2 60s B verify (12 batches x 9 panels): <30s F &

Verify status bar update latency: <500ms (websocket push)

49 IR /| &ik

Tier 3 B&H: F— tier #& down — T — tier (5P R{ERTF)

Verify KIMEF override: LI A] F5) accept (FFEZE)

Verify XHFF%: Settings BRI 2% verify (/AP {E/RA, default off)
Verify $#E1#%%I 5K case: iIE A classifier (v2.0 &#r)

4.10 B&¥R

e v1.0: 5 & x 4 3275 (NL/DSL/Asset/Storyboard) verify
e Vv1.5: + Audio + Video ¥ verify
e v2.0: Bl prompt SHFE



5. Cascade Edit Engine — &% Bx

5.1 iz1TRN

HI—MEERER M, M. BN, BRREMER. BFPFBNAURERESREAE, &R
BrpFIEE A B E = RIR L,

5.2 Dependency Graph &Y

[NL Script]—[Fountain]— [DSL]——[Asset Sheet]——[Storyboard]— [Video v1.5]

Ls[Critic]

[Style Preset] — ¥\ Storyboard / Asset 4B

| '
LL[VLM Verify] [TTS v1.5]
d
[Final Film]

BT S version_hash, i — Tk mark stale,

5.3 IEEUREXAMN (<BEFERMRSY, v1.1 %} scene + narrative)

# Shot ZE (#¥)

DSL.shot.
DSL.shot.
DSL.shot.
DSL.shot.
DSL.shot.
DSL.shot.
DSL.shot.
DSL.shot.

dur

shot_type

angle

frames[]
dialogue.text
dialogue.speaker
character_id
transition

Z

shot
shot
shot
shot
shot
shot
shot

TR

# Shot.narrative /& (v1.0 P1 / v1.5 PO)
DSL.shot.narrative.purpose

DSL.shot.narrative.emotion_target - 1% shot mood
- {¥ prompt REE

DSL.shot.narrative.subtext

storyboard frames count + TTS audio length
storyboard composition

storyboard composition

storyboard panel descriptions
TTS only (fABEskRTHok)

TTS only
+ JRELESE shot —&U%
(REE)

- 1% shot prompt + storyboard

# Scene Z (v1.1 ## — 5 § 7.4 hierarchy

DSL.scene.

DSL.scene

DSL.scene.

DSL.scene

location_id

.time_of_day
DSL.scene.

mood
lighting_signature

.narrative.story_beat
DSL.scene.

narrative.purpose

=

=

=

=

{

{

Z
Z

%
%
%

N

scene
scene
scene
SGENE
scene
scene

—)

P
P
A
i)
FiE
i)

shots
shots
shots
shots
shots
shots

(3 E cascade, {XiE prompt)
(4HT515R)

&8 (locations ref T&T)
Jt4 prompt

prompt

prompt &

prompt



DSL.scene iZf#l (add/remove) > BAMBEEHRE + B4 scenes &

# Asset JE (£ shot)
Asset.character (description) - FfB5|Ai% character B shots —E%

Asset.character (face_emb) - BB verify Layer 5 Eif
Asset.location (description) - FiBE5S|Fi% location Y scenes ZEE
Asset.prop - FRE5|Mi% prop B shots

# Project E

Style Preset - 2% storyboard MEEE (RE)
Director Preset - 28 storyboard HBLiEE + T
Genre Preset - 28 prompt mood FE

5.4 5 XBAMESEBDE

% Bl hiz:1:]

Direct Edit “I& panel 5 kTYEIERS” HEIE
Upstream Edit “alice RIZZIBMHER 258N DSL ([EliR k)
Style Change ‘BYNRFRER Preset ZHEE
Asset Change “alice AR Asset Sheet
Content Add/Remove “h— alice EEIMIFTEXL” DSL.shots &

5.5 Cascade Preview UX (3 2%)

Form A 22 (inline badge):
e.g., ¥ dialogue - FEXF/H toast "TTS ESH ¥0.05"

Form B #1% (modal dialog):
e.g., 2 alice description - 3# modal:
"2 5 batches + 3 audio, ¥1.2, 3 min
[Apply All] [Apply Later] [Apply Selectively] [Cancel]"

Form C &KX (cascade dashboard):
e.g., b Style Preset - HEEIRAZSE + 2P timeline

5.6 Soft Autopilot £

o Default-yes XIR§l: “Apply All” 23184, P —REEINEDHEH
e Smart defaults: cascade JEIMFASIE (ZH0M batches £i%k)

e Always reversible: undo 1 click + 30 X snapshot 1&&

e 1¥M 8§ 10.3 Soft Autopilot



5.7 BTl

# FafI HAEE

£& DSL.shot.dialogue — {X TTS
5.1 _ yes
stale, storyboard A&fj

24 DSL.shot.shot_type — i% batch

5.2
storyboard stale, TTS A5f)

yes

X Asset.alice — 5 batches
5.3 . _ yes
stale, cascade preview TR ¥1.2

1] Preset — £ batches stale,
5-4 N yeS
38 Form C dashboard

55 NL chat “alice & &” — KH os
' Asset.alice + cascade preview Y

NL chat “panel 5 X%~ — REE

5.6 EIRF + 18[8)” & panel iE2 yes
DSL.light?”
Cancel cascade Hig& — B done

5.7 es
{RE8, 3k done abort Y

LR 5 PNFER — debounce 5s
5.8 DU yes
&3 — R cascade

5.8 MEEENIT

Cascade dependency compute: <50ms (graph lookup)

Cascade preview render: <200ms
Affected batches EEH & E: max 6 (Volcengine API BRl)
% cascade refresh 60s %8 5 12 batches: <2 min (%) / <8 min (&17)

5.9 LR / &%

o Cascade k&% : &89 batch EJESIN — #7 stale + retry, A block Efth

o BEDEEM: LLM 251§ confidence — &R “We think you want X, confirm”
o Cost cap Bp5kiZ: 8K cascade > ¥10 &I H#EIA

o Auto-regen ERIA OFF: P XIS “Apply”, TEmIH (FhRizliEk)

5.10 F&#r

e Vv1.0: full cascade engine + 3 form preview



o Vv1.5: SHPFP#H & cascade HMEfFR (CRDT)
e v2.0: cascade pattern learning (FBF® cascade B2HE B3l batch)



6. Asset Pipeline —

6.1 4-Phase 2244

Phase
Phase
Phase
Phase

GENERATE (A 9-grid —X4%
SLICE ({DHERMIL asset)
STORE (Asset Library 23| +

H W N -

6.2 Asset EEE=# (T
Tier Examples
Tier 1 £/ ?éice, bob
Tier 2 BCF
Tier 3 B BA, =55

barista, #f, =, #E

asset, style %i—)

embedding)

COMPOSE (per-shot zhiS#t ref, ¥\ storyboard “A%)

ier)

Views

CiTie, g 010K

K1E/4 pose)

L F
, HE B, RRER)

Bl 2K by appearances + is_named, FFFIFEIFIE,

(front/3Qx2/back/face/4

3-4 3K (front/3Q/face)

13K (M Scene 9-grid

5%

~¥3/asset

~¥0.7/asset

~¥0.07/asset

6.3 Asset £k EIFET (#iC» prompt engineering £ 9-grid BIg)

Bl

Scene Asset 9-grid

Composite Ref Grid

Per-shot Composite

Model Sheet

Continuity Sheet

ik

— scene FIE element f£—3k
9-grid ARY (style 4i—)

B4R asset HRLEEIE
storyboard ref input

ENSH AR shot S5 KA asset”
small grid

Disney/Pixar #n/f character sheet
(16 panel)

£ scene character JRSIBER

¥ THINKING_ASSET_INNOVATIONS.md.,

fEIRs A

Phase 1

Phase 4 (%24 image input count)

Phase 4 (& ref)

Tier 1 A&

vis KR



6.4 Asset Sheet &[5 Self-Verify (4 B)

1. Schema check: FiEHAE view #AERL + P HIEANR

2. OCR check: #ill panel BE&%IE (frame/shot/lens %)
3. Description match: VLM LESSZERE vs fEik

4. =MERF—HE: VLM LA —E score = 8

ENLGISEH

- Schema fail - silent regen

- OCR fail - 5 negative prompt regen

- Description mismatch - $2RAEFHEER or regen
- Inconsistency -» BEEXAFR—K view (X2 regen)

6.5 Asset Management (EI2E)

JRSH: draft - generating - under_review - approved - in_use - locked / deprecated
haAstd: alice@vl / @v2 / @current, & shot pin FE{K version

ma: 20\ + THI&%, 2 alice2/alice_new/alice_FINAL

REERR: SIAEE + &M cascade Fifh

4 d5/EHA: create / approve / reference / update / deprecate / delete (90 R&kifl)
HitH&: asset_audit_log &

6.6 Asset Library Ul (List + Graph X {1E])

o List view (BKiA): #% type 24H + #ZF + #1BFEMR (v1.0 £H)
e Graph view (toggle): nodes = asset, edges = 5| / X% (v1.0 simple, v1.5+ &K hEE)

o it EZ selection state

6.7 Asset B4F1E (8 1N, v1.1 4% v1.0 vs v1.5+)

# S v1.0 K&
1 Auto—extract Assets from NL v1.0 PO
2 Asset Z[8lf9% % (alice holds cup) 4 v1.0 @&ikR / v1.5 T
— ' v1.0 personal only / v1.6 team
3 Asset Bank InE )&= (personal) P v/

/ v2.0 community
4 Variants (F3&/ L%/ 215) v1.0 PO (data model 3z#%)

Continuity Auto—-Detection (#%

scene)
6 Asset 1= B ENZET Lov1.0 fEEEERIY / v1.5 BB

7 NL Asset Search v1.0 PO (vector search B2i%it)



v1.1 {&1E: v1.0 [RERIEZ 8 #B#x PO & over—promise, IRLFLrE

15 v1.0 IR
Pose Generation On-Demand X V1.5 (FEE v1.0 K ELHIERE)

6.8 § Tl

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

Rl

NL “alice + bob ZEMIHEE” — Bah extract 3 assets
Tier 1 alice = Bop4 K 10+ views

Asset =f1EE—4 < 0.85 —» EAL—H view

4 alice description — cascade 5 batches mark stale
fiBR alice — block (A in_use), @Rt unreference
B4 alice@v2 — kA, & shots {Jj pin v1

1% ref image — BnfE face_emb + NE

NL 38 “iBREABE” — vector search i

6.9 MEEENIT

Asset Sheet A (Tier 1, 10+ views): <90s #H &
Asset Self-verify (4 layers): <30s #%&
Asset Library 1n# (200 assets) : <500ms

Graph view ;8% (200 nodes) : <1s, pan/zoom 60fps

6.10 R / &ik

e Asset £RKM: retry x 2 + alternate model (gemini — seedream fallback)
e Storage MiX: R2 (intl) + fIEZ OSS (china) @4
e Embedding kK APEZE asset NE (emb null + REEE)

o Asset 5|HIBER: & 24h job %38 dangling ref — flag for review

e Long-form scale (v1.5+): data model E graph-native, 1l graph view Ul Er]

6.11 B&#r

e v1.0: 4-Phase + Tier + Self-verify + List + Graph(simple) + 8 &R4FE PO

ZXEPDE (features review iIgH) .

yes
yes
yes
yes
yes
yes
yes

yes



e Vv1.5: Audio asset + Continuity Al + Asset Bank
e v2.0: Marketplace + 5[l IP asset bank



7. Conversational Compiler — NL BIZASIFiER 471%

7.1z HEN

FF% NL BIA&S, RGEAERE compile, FohElT — £/~ Refinement Plan — FHFHIA — BT,
2Ltk Claude Code “I'll do X, confirm?” / Manus “Plan + Approve before Execute”,

7.2 5 E Refinement

R1 ERECHN = WEFE (Rt / s / Bk / Kg)

R2 Smart Defaults: ETF preset WEEIIAEAN

R3 Ambiguity Detection: typo / pronoun / inconsistent / unrealistic
R4 Plan Preview: NL diff view (& vs ¥'5)

R5 Confirmation: [Accept All / Edit / Try Again / Cancel]

7.3 Refinement Plan UX (Document M3E Modal)

BERRXERRI AT EL

7 BRKIM (5)
- ABHER / R / K / X8 / g

@ EXm (1)
o """ 5 bob EZ alice?

EHEBRIA (ETF watercolor preset)

e alice - 20+ T, KIFRL, HFERET
° I - 60 7

e M1 - watercolor

O ¥ySmi (diff)
— alice [EMNHE
+ B2, alice... EHIMHME ...

[Accept All] [Edit Manually] [Try Again with Hint] [Cancell

7.4 {2RYERH



Layer =i A7 /run

R1 ERZAZ minimax-m2.5 ¥0.005
R2 Smart Defaults sonnet-4.6 ¥0.05
R3 Ambiguity sonnet-4.6 ¥0.05
R4 Plan Preview sonnet-4.6 ¥0.10
R5 (UI) - 0

BB R Refinement: ~¥0.20

7.5 BRINTH (5 Soft Autopilot 315%)

o EXIAFF Refinement: 8)% NL BN
o STEMABRNE: input completeness = 0.9 — /R “Plan: looks good, compile?”

e “Skip refinement next time” i&IfN: per—user {RiF

7.6 HyTillid

# =147 HAEE
. “alice IBIMIME” — R1 &M 5 FRE +
‘ R3 0 X yes

s mRE\ (BB / 158/ K/ -
‘ Rig) — Bd R1-R3, EiEplan

“fth” FEBISA alice + bob — R3

7.3 _ es
¥R ambiguity ¥
FAF s “Try Again with hint: alice

7.4 o R, yes
eRlFEFR” - R4 BXE
Refinement plan 5 XEHE —

75 a « ” N yeS
1244 “Manual mode” JEH
NL BIARRX — plan B (R

7.6 yes

BRFIES)

7.7 MEREMIR

e ER Refinement (5 layers): <8s
e Plan render: <500ms
o E¥f Refinement (Try Again with hint): <8s



7.8 TR / |i%

o LLM &I: P& minimax-m2.5 + 121 “Al IGIYAFE, ([FHRREER”
o TETERIT: BT “TREBMREN, IRHEERMETFFE? 7
o FAFBE Refinement: (NHEEREMRE R1 (Bh schema FHiR1ER)

7.9 I&HR

e v1.0: 5 2 Refinement, NL—Fountain =\
e v1.5: il Refinement on Fountain edit
e v2.0: 2 AFRGFISIEE default



7.4 DSL Hierarchy: Project = Scene — Shot (%5
FaEFER)

7.4.1 &8 / {1F: DSL 2 nested A& flat

[R44 v1.0 DSL i&it (Round-02 IIIHRIE) #E nested: Project — Scenes — Shots — Frames, 1B
bench v2 / PoC R4S T NGRS fEifL B flat SHOTS list (4:FF scene B), S —LEEIRITXAYIRA
T flat {&Ri%.

PRD v1.0 $ii7E nested &3, THRETEITMHEN.
(AT EG: B/BARIESNE hierarchy WANIAZE)
B s/ EBAEIEIATE hierarchy (MZARZAIA) :

Project (ZEZhfEmM)
L Act (=8, KAKE)
L Sequence (F3l, E&Z scenes BHE—EH)
L Scene (158, BEitS+EARE+EEM, 5-15 DHR)
L Shot (%%, 5-30 ®)
- Frame (1)

A1 v1.0 i Z /)M Project = Scene — Shot =2 (Sequence / Act & v1.5+ KHHIE),

7.4.2 }9{t+4 Scene BxiE

®E £% scene-level

Location asset 5|/ [8 scene #= location

Mood / BJ[8] (morning/noon/night) [& scene —%X

Continuity (BR¥ / BEIRE) scene NIAIEE, ¥5 scene 7 7 1FH#R
Director ;I EEE scene-level (B shot XHM)

Asset reuse [ scene B / BEEKREES
Storyboard T1%& [& scene A shots TTHELH—

%25 60s AJREth A 2-3 scenes (cafe / street / apartment), 5% shots ELEH,

7.4.3 DSL =& schema



project:

168 coc
name: "alice MIHHEHZE"
total_duration_sec: 60
style_preset: watercolor
director_preset: wes_anderson

# NEW: Scene E

scenes:
- id: 1
name: "cafe arrival"
location_id: "morning_ritual_cafe" # Asset 5/HF
time_of_day: "morning" # morning | noon | evening | night
duration_sec: 30 # 1Z scene SEATK

mood: "warm, hopeful, slightly lonely"
lighting_signature: "warm morning sun, soft shadows"

# #XF (5 7.5 narrative BJ&, scene-level tH%& narrative)
narrative:
purpose: "establish alice's daily ritual"
story_beat: '"setup"
plot_function: "introduce protagonist + setting"
thematic_beat: "isolation in modernity"

shots: # 1% scene [NFTAE shot
- id: 1
dur: 5
shot_type: wide
angle: eye-level
summary: "alice E@MIMHEE"
frames: [...]
# shot-level narrative (per 7.5)
narrative: {...}

- id: 2
- id: 2
name: "counter encounter"
location_id: "morning_ritual_cafe" # [G— location
time_of_day: "morning" # ATEESE

duration_sec: 30
mood: "tension, curiosity"

shots: [...]

744 % kR /| KR LBER

short_film_60s:
scenes: 1-3
scene FEAZ simple
% scene-level FERAIEM

long_film_9@0min:
scenes: 50-80



scenes i 4EE] sequence / act (v1.5+)
scene narrative WiE

tv_series_episode:
scenes: 30-50 1~ / £
cross—episode continuity @¥ scene-level MKZIBER

7.4.5 Compiler B&l170 scene

# NL-Fountain-DSL Af LLM HzfiR5l scene 55R

def compile_dsl_with_scenes(nl_script, total_duration)
prompt = .fIIIIII
ElZ: {nl_script}

% 1 %: H3) scene BF
Scene WFFIHT:
- =T (cafe - street)
- BIEBEEE (morning - night)
- TEMAGBEHR (alice Bi%, bob AiFHRE)
- #XZ%E beat tJ# (action - reflection)

% 2 1 scene 4R shots

58 3 #%: BERL hierarchical DSL

return 1lm_call(prompt, model="claude-sonnet-4.6")

7.4.6 Scene 5 HMIERIKX R

Rk

Asset Pipeline
Verify Harness
Cascade Edits
Storyboard 4 F{

Editor Ul

7.4.7 BTz

Scene £l

location T£ scene 5|F; Continuity Sheet £ scene
1BER

scene-level continuity verify (alice scene 1 &% —
scene 5 R — flag)

X scene.mood — W% scene FiF shots
storyboard

[@ scene shots A[E— location ref + —%{ mood
prompt

Timeline - scene A RKXIR4IRIE, shots 7 scene A
el



# Faf1 HAEE

NL & cafe + street — 7§ 2
7.4.1 yes
scenes

Scene 1 location_id 5|

7.4.2 morning_ritual_cafe (Asset infF yes
)
@ — scene A shots time_of_da

7.4.3 HE& P o yes
>

I scene.mood — cascade 1%
7.4.4 yes
scene FiE shots stale

60s 38 /A RE 1scene (F5&H%
7.4.5 yes
scene)

Continuity verify: alice 4-{¥7£

o] AN

7.4.6 scene 1 — scene 2 RE — yes
warning

7.4.8 I&¥R

e v1.0: Scene 2 PO Wi (EME 60s %8 1] 1 scene, EMANINE)
e Vv1.5: Sequence / Act B (KA X#%)
e v2.0: Cross—episode ZELEME (EBAEI)

7.4.9 EE: Editor Ul &7 Scene

Bottom Timeline (##M):
7 Scene 1: cafe arrival === Scene 2: counter —=
| s1 ] s2] s3 | s4 | s5 | s6 | s7 | s8 [

| 5s | 55 | 4s | 5s | 5s | 55 | 55 | 5s [
I I

scene B AKBIRIR, shots TEAERO ., =7 scene HRgR — 4g4E scene-level FE& (mood /
narrative) ,



7.5 DSL Narrative "8 (SNEEHT / SEH# — K
HRIE)

751 AL EE

¥EF 60s — shot FEEX"EEH+E" . KF / BARBIE shot EFEMBHHNDA: - dEAEEI
(character arc) - FAHR (escalation) - IBRIEE (reveal) - s@fLER (thematic beat) - 3E#T
154 (emotional pivot)

%77 DSL.shot.intent FE&{RIREZEE” (“slow push—in to convey tension”), A% — RNEEELE.,
v1.0 60s FE A ATEI R, v1.5+ KA B,

7.5.2 DSL Schema ¥ &

shot:
id: 5
dur: 5
shot_type: medium
angle: eye-level
summary: "alice FEMIEA"
frames: [...]

# B B RAREE
meta:
intent: "slow push-in to convey alice's hesitation"
light: "warm morning sunlight"
lens: "35mm"
camera_movement: "slow dolly-in"

# NEW: #XEZE (v1.0 optional, vl.5+ KA required)

narrative:
purpose: "establish alice's daily ritual as masking loneliness"
story_beat: "setup" # setup | inciting | rising | climax | falling | resolution
plot_function: "introduces cafe as alice's safe space"
emotion_target: "isolation, longing" # XREEZ

subtext: '"she uses caffeine routine to avoid confronting her depression"
character_arc:

alice: "still in denial phase" # 128 B BUATLLITER
thematic_beat: "isolation in modernity" # £&T7/H

foreshadowing: "the empty seat opposite hints at someone missing" # A%

7.5.3 NL Compiler BEJIE narrative



# Compiler prompt #4k

prompt = """

For each shot, extract narrative fields:

purpose: what this shot does for the story (1 sentence)

story_beat: where in narrative arc (setup/inciting/rising/climax/...)
plot_function: how it advances plot

emotion_target: what audience should feel

subtext: surface vs deeper meaning

character_arc: each character's current state

thematic_beat: what theme this reinforces

0 N o U A W NP

foreshadowing: hints planted (optional)

Output as DSL.shot.narrative {...}

%5 K 60s B narrative FFE& A% short/empty; KHBTER detailed,

7.5.4 Narrative ## A\ prompt A& (fE Block D —&f %)

Storyboard generation prompt JEA:
Block D shot specs:
"Shot 5: medium eye-level, alice walks to counter (5s).
[Director's narrative intent: establish loneliness through ritual.
The empty seat opposite is foreshadowing. Audience should feel: longing.]"

VLM AR AR E alice FEHES]”, FHE XEHHENMTE", EESFERE.
mﬁ”c

7.5.5 Verify B narrative
VLM verify F+2K%:

Layer 4 VLM verify:
- 3Bl panel B&fEIA narrative.emotion_target?
- 2E5®E story_beat ¥i&E (setup BEIE, climax &) ?
- foreshadowing TEEEAIMA?

7.5.6 xR &8 features (v1.5+)

project_level (long-form):
story_arc:
- act_1: shots 1-25 (setup + inciting)
- act_2: shots 26-75 (rising + climax)
- act_3: shots 76-100 (falling + resolution)

character_arcs:
alice:

x

0
AN

i

=

’



- shot 1-10: in denial

- shot 11-30: confronting truth
- shot 31-60: transformation

- shot 61-100: resolution

thematic_threads:

- isolation: shots [1, 5, 12, 30, 75]
- connection: shots [40, 50, 80, 95]

U

En: Timeline £&N story arc bands + character arc 3

7.5.7 BTilid (v1.0 Eft / v1.5+ TE)

HER, LSEERENSHE,

# FAfl HAEE
NL “alice IBINEE" —

7.5.1 . _ yes
narrative.purpose B&IAERK
K KB IHE shots 1-100 —

7.5.2 narrative.story_beat 2 &8 yes

(25/50/25)

character_arc & shot &E£E (f

7.5.3 gE shot 5 B transformation 1B yes
shot 50 X[g] denial)
foreshadowing FFERTE storyboard

7.54 _ yes
A RATREN prompt

55 VLM verify #&l panel @& 1&iA yes

emotion_target

7.5.8 I&¥R

e v1.0: narrative FE% optional, Bzf fill E&HY purpose / emotion_target
e V1.5: KFINB BoREFT story_arc + character_arcs (INEZR)
e v2.0: Al &N X— shot A foreshadowing N EF £ R ESM



8.

3

Prompt Composition — Prompt A& HKHI

8.1 5 & Block @H{EER!

Mmoo w >

ESEX, 2EXER)
Style / Genre Preset yaml + Jinja2, #& user ZIFFAN)
Character / Asset Def ¥ batch —EMEZL)

System / Role (
(
(
Shot / Instance Specs (per shot J43r)
(
(

system 5 batch XEWNE)
image-to-image only)

Negatives / Constraints
Reference Images

8.2 ZMTRM/LE

B A B c D E F
NL—Fountain v - - v - -
Fountain—DSL v v - v v -
DSL—Critic v - - v - -
Asset Sheet A} v v v v v -
Storyboard 45 v 4 v v 4 v
VLM Verify v - - v - v (grid in)
TTS v - v v - -

8.3 xR

Negatives W5: system + & batch KE&E—1) (EEHER)

Asset ref: v1.0 BRIANXFHEIA (Gemini 3 Pro B&1%38), v1.5 FAF L£{& ref — image-to-image
Style preset = yaml + Jinja2: ZEML{ETHRAERE + A/B

FAF prompt BX&h: v1.0 PO R"AM, v1.5 B FM (character desc AJER), v2.0 REBHENX
ZiET: AXRIAR — HX prompt K + KEXHIFHEINE

8.4 Prompt #&EIR{Zfi&

prompts/
— system/

— storyboard_grid.j2



— critic_agent.j2
— refinement_plan.j2
L— vim_verify.j2

resets/ # 19 1 v1.0 preset

l__

— genre/

L— director/

— negatives/

| L— universal.txt
L— lib/

L— jinja_filters.py

kel

|
|
-
|
|

prompt template & prompt_hash (sha256) FiF cache + audit,

8.5 BTt

#t Rl

8.1 render storyboard prompt — A+B+C+D+E |5 #1%

8.2 preset = “noir” — Block B & noir.yaml A&

8.3 character_def & alice + bob — Block C i

8.4 prompt token count < provider limit (Gemini 3 Pro 65K)
8.5 & prompt template — $7 prompt_hash BEIAERK

8.6 A/B test variants v1 / v2 — jii&#% user_id hash 2

8.6 TEREMIT

e Prompt render: <50ms (Jinja2 + yaml load)
e E storyboard prompt fE: ~1.5K text tokens + 0-3 image refs
e Cache hit &: >70% (t8[E& hash ~E render)

8.7 LR / &ik

Prompt fallback: %% prompt fail — 2R &k prompt

A/B tEZR: 5 prompt B v1 / v2 / experiment_xxx, cost / quality
Versioning: prompts/ git #RER + [EY3M

8.8 BRHR

e Vv1.0: 5 E4&EH + 19 presets prompt + A/B HEZ2

Provider &E[Rl: & provider BE& hard limit + Ba&El#T + warning

1G22
mIiT

yes

yes

yes

yes

yes

yes



o v1.5: BFE BENX prompt (character_def AJER)
e v2.0: AFRZEBENX + Marketplace £ preset



9. Editor i%it (= B%R5E23)

9.1 = tab R'%

[NL Script] rich text + AI ghost text + outline < AN1EAO

[Fountain]  syntax highlight plain text - sSMABF
[DSL] Visual mode (timeline + shot card)

Source mode (raw JSON, toggle) < FEWRn
[Storyboard] 9-grid viewer + per-panel detail - AR
[Audio] v1l.5

9.2 NL Overlay =#fit%&

right_panel_chat:
always_on: true
use: IFEEIIIE, & plan + cost + diff

cmd+k_inline:
trigger: EHFE + cmd+K

use: PRE—FERX ("L 3 B")

right_click_menu:
use: EFEXNRAH - "Edit with AI"

9.3 DSL Visual Mode (Z£iA)

Timeline (#&M@, 12 4 shot card):

—Sl 52753715471 ... 7
| 55 | 55 | 4s | 6s | ... |
| wide | med | CU | wide | |

|

mir shot card - GMIi#E panel:
[shot_id] [dur] [shot_typel [angle]
[summary]
[frames[]]
[dialoguel]
[asset refs]
[thumbnail preview]

9.4 DSL Source Mode (ZAAF1I#kR)



[Source mode togglel

{

"shots": [
{
"id": 1,
"dur": 5,

"shot_type": "wide",

Monaco editor + JSON schema validate,

0.5 MARE (FREETIIRIEF)

Day 1 A[JAFHIE:

- NL Script tab + AI chat *H

— DSL tab tgEt] (Visual mode ZXIABIE)

Day 30 FAF#ME:

- DSL Visual mode EF
- {8/Rt]) Source & raw JSON

Day 90 EE:

- Fountain tab EHiE4HR

— Source mode + BEX prompt + .fcpxml export

9.6 H Tl

9.1

9.2

9.3

9.4

9.5

9.6

Rl

NL tab #IA — Al ghost text 321

— Tab &%
DSL Visual: #E shot card X
DSL Visual: # card 38424 dur

DSL Source: t¥ JSON schema
invalid — inline error

Fountain: syntax highlight IE#
(scene heading / dialogue /
action)

cmd+K &= shot.dur — “EAK 3
7 — diff 278 — Tab 1#%

i

yes

yes

yes

yes

yes

yes



# Fafl

NL chat “I panel 5” — REEE

9.7 . [N N
1R%I — 18[8)28 panel & DSL

9.7 EEEM

o 1] tab: <100ms

e DSL Visual mode JE#% 30 shots: <200ms

e DSL Source mode ;&% (Monaco): <300ms &)X, <50ms )ik
o Al ghost text £ %: <1.5s (sonnet-4.6 stream)

o cmd+K diff &£ k: <2s

9.8 TR / &k

ABIINA (50+ shots): Visual mode #&[E3ALN + virtual scroll
DSL JSON f#tr5M: Source mode &7 raw + 421 & error ¥rid

Fountain syntax error: A~ block 448, inline warning Z/RMHIT
Al EZELM: chat panel 77 “Al £, F|id” #&H

9.9 I&¥r

e Vv1.0: 3 #R4E2s + 5 tab + cmd+K + chat panel
e v1.5: Audio tab + ME (Z A[E project SLHI[EE)
e v2.0: Plugin B=A1 RmiEs:

]

yes



10. UX Sixit#E

10.1 M5EX4E (design team JREFHKIE)
BN

e HE + —HREE + TR (Linear / Apple / Things 3 X.)
e & Bloomberg Terminal &2 E X
e Dark mode ZRIA + Light mode &

Spacing Scale (8px grid)

Tight (4-8px): BRTRZIE

Normal (12-16px): RF/section Z[E » FKiA
Relaxed (24-32px): ARXik

Hero (48-64px): TiE CTA / onboarding

Typography

e Body: 14-16px (Ul: Inter / SF Pro / PingFang SC)
e Code: JetBrains Mono / Fira Code 13-14px
e Heading 5 body Z[8 24px+ margin

Padding

e Card: 16-20px
e Panel: 20-24px
e Modal: 32-40px

&%

\\NL

o F&: M
e BAE: —MEE (H/X, BHEXEIR”)
o JRZ: PASS=4% / RETRY=% / FAIL=4T / INFO=i%

B

e 200-300ms ease-out
e JAEZTMY (badge Biifs / cascade preview)



o RREEKIREE

10.2 8 #iZil» Interaction Pattern

# Pattern fi &

1 Continuous Verify (inline) edit FFE

2 Cascade Preview (modal) WAFER

3 NL Chat with Plan chat A

4 Refinement Plan NL—DSL 4Ri%a1]
5 Diff Viewer Al BRI

6 Stale Badges EBET

7 Verify Panel (right sidebar) £EAR

8 Cost Meter (bottom bar) /AR

10.3 Soft Autopilot =, (&t UX RM)

AIRPERIA, ERRREEEN.

5 ZSEhE/RN:

A. Smart Defaults Pre-filled:
refinement plan / cascade preview FER#FUHESIE(E
"Approve All" Kiz#l + space/enter [R¥E
"Customize" /JZHl (ORE)

B. One-tap Confirmation:
FrE"EBER? B/&"T&—
inline toast t%F modal

C. Auto-execute Safe Operations:
4% DSL - BmhiE (i)
verify Layer 0/1/2 - Eniif
cascade < 3 batches - Bxzpift (v1.0 ZAIA OFF, v2.0 {SERFREEAIA ON)

D. Progressive Auto-approval:
Day 1 & confirm
Day 30 /\i&¥BEzp (Settings AZEE)

E. Always Reversible:
undo 1 click sKiZmAlA
30 X snapshot ®RE
SENE 1 2HRIBED

ul

underline + tooltip

Form A/B/C =#4

plan card + approve
document-style plan
hunk-level accept/reject
k% + cascade §EE
status overview

spent today / pending



10.4 Al Progress UX (Manus &= {H5)

4 EHE
Raw Event (fFiFAE) - B3
Internal Step (AER) - [3F

User-facing Step (BFIES) « HIAER
High-level Phase (KMER) - AETR *

EhE R
RARREX RFiEs
“Calling LLM API” it Al BEZ—TF
“Compile DSL” BEIB SR
“Generate Asset Sheet” & alice NABIRE
“Batch panel split” (F27)
“VLM verify Layer 4” MERE
“Cascade compute” H—TEE ML

Progress Panel Ul

Generating storyboard [n] [x] |

Storyboard 7 / 12  ETA: 2m 30s |
v Drew alice (35s) |
v Drew cafe (12s) |

I Storyboard 7 (12s) |

[ Show details v ] |

3 BRI ZRIA — details — technical log (L debug F).

10.5 BTl

# Faf1 HAEE

edit FFE& — inline verify &R
<100ms

10.1 yes



10.2

10.3

10.4

10.5

10.6

10.6 {EEEMIT

¢ Inline verify feedback: <100ms

Rl

24 alice — cascade preview Form
B 3#4H + smart defaults

HE panel ETEFIES
(“Drawing alice” =~2& “API
call”)

1% Cancel — B done %83,
2Kk done abort

4 & dark mode — FRH status
color 3FEEE = WCAG AA

Soft Autopilot: NL A —
refinement — approve all = £8
&hZl storyboard

e Progress panel update via WebSocket: <500ms

e 60fps BB (cascade preview slide-in / panel collapse)

e Dark/Light mode tJJ#t: <200ms

10.7 R / &%

o WebSocket lff: fallback polling 2s interval

o ENEK1H: prefers—-reduced—motion BEIXENEX
o Dark mode ;ER[a)E: 2H £/ FEF paint 12

o /R (<1280px): N2 left sidebar + 1B

10.8 E&#m

e Vv1.0: 8 patterns + Soft Autopilot + Progress Panel

e Vv1.5: Mobile viewer + reduced motion {ft1t,

e v2.0: BEX keyboard shortcuts + theme

]

yes

yes

yes

yes

—/R click



o m—

1. i ZiE Metrics + &

1.1 iz ZixAT 8 budget (v1.1 553E1L)

L v {BIE: v1.0 [RAR 5 min j&ZEE Volcengine APl H &Rl 6 (PR 12 batches H A& = 2 % 90s =
180s A2 90s) + BXLKMEIL,

60s BF (& verify, J audio/video):

| BYER | Optimistic | Realistic (v1.1) |

|11

| NL - Fountain | 1@0s | 12s |

| Fountain - DSL | 8@s | 80s |

| Asset Sheet (3 chars) | 90s | 90s |

| Storyboard (12 batches) | 90s | 180s (H#%k 6 x 2 #) |
| Verify all (5 E) | 30s | 60s |

| o

|

UI %% / refinement plan | 10s | 30s (FF review) |
skTotalsk | x5 min (v1.0 [HfE)** | *k~7-8 min (v1.1 EHSL)*x |

Cost (60s EHE verify, B Flash £Ah):
| I | Cost (¥) |
el
| Compile (sonnet) | 0.55 |
| Asset Sheet (3 chars x 3 view) | 1.5 « Flash &2 Pro |
| Storyboard (12 batches x Flash) | 0.21 « Flash $0.0025 x 12 = ¥0.21 |
| Verify (12 grids x tier 1 + 30% tier 2) | 1.0 |
| Refinement | 1.5 |
| #kv1.0 Totalsk | *x~¥5%+ « Flash &%, tb/R ¥17 KIETEE |
| High-quality &= (FHFP#LY) Pro) | ~¥18 |

v1l.5+ TTS / Video (Seedance) /Z4E8aias,

BURFEINE (v1.1 $53E) : 70-80% (V1.0 [RAR 85% KFM, v1.0 REIHIBRESERIA). KWE =1-
product(BXINZR per stage), IxZlif 7 stage x 0.95 = 70%,

11.2 < metrics

=t Bix BRER

BUREINE (60s %5 1) >85% PostHog funnel
U2l U A 8] <5 min p90 Grafana
B <¥20 DB ai_calls B&

B(K verify LMEK <15% verify_results &



=L BtR BRER

FAFE4NE <30% cascade_history
Day 7 retention >40% PostHog cohort
Free — Pro ¥4, 8% (fFEAtkER) (FLAE v1.0+)

1.3 iIZEHE (VI_OPS_STACK 11 1&1Ri%70 § 13 + Hix)

EiR v1.0 K&

Onboarding iFe ®it5e, Foaasl tutorial
Templates &% 12 +19 + 6 BIRANBE (EES)
Job Queue / Worker Celery + Redis

API Spec 30+ REST endpoints
Notification in—app + email

Backup / DR =2 (DB / Storage / Code)
Settings FF w1

Support Email + Discord

Logging / Monitoring Sentry + PostHog + Grafana
Subscription (v1.0+ BAALIER)

Anti—abuse 4 ERA1H

1.4 Bpilid

# Fafl HALE
SEMFTAF — Day 1 585

1.1 onboarding — 5 min HE&EZ yes
storyboard
KESTH — email B0 (BFE

1.2 \ . yes
%) + in—app

1.3 EHRFIFRINE, — <500ms yes

Free tier FIF HBECEN — #FAR
11.4 — yes
plan & + block

Backup j&%k: ffl 1 INE — 24h i
1.5 yes
7] restore



# Fafl

Anti—abuse: [@ IP 24h RFF 6 N5

1.6
— 2 6 7 block

11.5 TEEEMIK

Job queue B short job: <60s A\PA + I8
Notification push: <2s in—app, <30s email
Anti-abuse #ll: JEMARTE +<200ms g0
Backup £21%& 1 IH: <5 min

1.6 R / &ik

Job queue I workers: short / long / extra_long =BAFI4 5l scale
Notification IXiEi&: WebSocket + +#i8 fallback

Sentry KIM: log & stdout

PostHog ZkM: ~FEZE\ISS

]

yes



1.5 BURES Effigh

1ED BiiF C 522 schema (17 5kEXK) + HiF D API spec,

11.5.1 AR

frontend:
framework: Next.js 15 (App Router) + React 19
styling: Tailwind + shadcn/ui
state: Zustand + TanStack Query
realtime: Server-Sent Events (v1.0) / WebSocket (v1.5)

backend:
api: FastAPI (Python 3.11+)
orm: SQLAlchemy + Alembic
queue: Celery + Redis
ai_clients: B# Provider #H%RE

databases:
primary: PostgreSQL 16 + pgvector
cache: Redis 7
storage: Cloudflare R2 (intl) + fJEZ= 0SS (china)

deploy:
intl: Vercel + Railway/Fly.io
china: ¥z ECS + RDS + 0SS

11.5.1.5 /. Capacity Model (v1.1 @it} — Celery + Redis E1t)
Bintas (v1.0 RE): 1000 active users x 5 B / B = 5K projects/month

job Z# throughput:
short (compile / refinement / cascade preview):
avg_duration: 60s
target throughput: 100 ops/min
EE worker: 100 x 60s / 60s = 100 workers
SCPRECE: 20 worker x 5 concurrent = 100 effective

long (storyboard gen):
avg_duration: 90s x 12 batches = 18 min/project
&% worker: 5K projects x 18 min / 30 days / 16 hours peak = ~9 workers (mean)
peak (Sl 3x): 27 workers
SCPRECE: 30 long workers (5 Volcengine #%& 6 / 30 = &EE)

extra_long (video gen v1.5):
avg: 5 min / batch x 12 = 60 min/project
vl.5 28



Redis (broker + cache):
size: 1 GB v1.0 / 4 GB v1.5
gps: ~100 (job push/pop) + ~500 (cache ops)
SCFREEE: Redis Cluster 3 & (HA)

DB connections:
pgbouncer: 100 connection pool
long-running: separate pool (R&E / 2#)

SLA B#r:
short job p95: <60s
long job p95: <5min
job pickup latency p99: <2s

L v1.0 ZRERIAME: 1. BN 1000 concurrent users 24h 2. %33 Volcengine API rate limit (SEilAT&E
cap £ 60 RPM) — 1F% worker £#{ 3. Auto-scale: queue depth > 50 — spin up workers (HPA)

11.5.2 #UEEE / £ (PEISH)

FEMF (region='CN'):
data_storage: FI2EZ= Lt/ region (RDS + 0SS)
ai_routing: Volcengine ARK (3&#l) - DeepSeek China endpoint (#&ig)
HIBHIR

EPFrAF (region="INTL'):

data_storage: Cloudflare R2 + &%h RDS
ai_routing: OpenRouter / Anthropic Direct

11.5.3 il

# FAf5l HAE
11.5.1 FREMAFEM — region="CN’ — #iE% L5 yes
11.5.2 SEBRFER LLM — EEHZEI Volcengine yes
11.5.3 DB &1 user.projects — <100ms (idx_projects_user_id) yes
11.5.4 Redis fail — ML (EE DB, slow but works) yes
11.5.5 OSS upload LK — retry 3 )% + DLQ yes
11.5.6 pgvector hnsw index #%F — 1.5M rows recall = 95% yes
11.5.7 ai_calls / chat_messages / verify_results B X443 yes

11.5.3.5 /. pgvector EEUEIE (v1.1)



[a]&3: ivfflat £ 1.5M rows Bt recall & (EAREHZEMW), X v1.0 ¥IHEIEUEZ/\A ivfflat 85, v1.0 7k
E#E E hnsw,

—— #5 (/H PRD) :
CREATE INDEX ON assets USING ivfflat (face_emb vector_cosine_ops);

— Xt (v1.1) :

CREATE INDEX ON assets USING hnsw (face_emb vector_cosine_ops)
WITH (m = 16, ef_construction = 64);

B%9X: ai_calls, chat_messages, verify_results, verify_failures (Postgres 14+ B X, 6

TREEHE).

FIEE = RDS PG #&14%: v1.0 EHIMEIA pgvector = 0.5 + hnsw X35 (FIE = RDS PG 16 EX1F, v1.0
ERERHN) .

11.5.4 HEEMT

e DB query p99: <100ms (FA&12)
e Redis cache hit rate: >70%

e OSS upload TMB: <500ms

e API p99 latency: <500ms

1.5.5 TR / |k

DB: PITR &2 + cross-region replica + 30 X snapshot

Storage: #£ bucket replication + 90 X soft delete

Cache: Redis cluster + connection pool

API gateway: % instance + load balancer



12. 351280 + &= (v B1ERNEZ)

v1.0 E&BInE:

hEMG:
ICP &%:
RH&: 4-8 @ (g8 + EK)
#: FEREE / RWERSMETE

RED AL &R (ERI AL RSER):
ic: 3-6 A A FERMGXKL
g BEEERE + KW + EERERRSEEEIL
BiY: v1.0 U= RE, BNAEE v1.0 E&E 2 TR A

AEE%:
L&A MEZABRE / BIS (MS API
SRGAE + BUG / A / BT
Al ARABEZ (A + HHRE)

SERINE: FS + EEWIEE (HIE7H)

Epfrmis (v1.0 EFRFRERE) :
GDPR / CCPA &#1
Right to be forgotten XUEMIFRRAZ
Cookie consent

B

Al ABENBHRIERE: BFEE + FARBIIFHN
BF L& ref BE: RINBFER + EEMHY
ENEESSEES

WA/ BI / PEER

LOXEATELZ (v1.0 RERIH): - v1.0 E = 6-8 Al - ME/M Al % = &Ji v1.0 IS AR (3-
6 AE#L) - ICP &% = v1.0 ’REHd 8 BE5h - 120 ToS UE = v1.0 REHI 4 B - ABREZIEAN =v1.0
RERI 2 &

AT V1.0 IR ED) Al 55 HERE + % Runway / B1% / BIBR ToS 1R,



13. MB& s + Mitigation

R1

R2

R3

R4

R5

R6

R7

R8

RO

R10

R

R12

R13

R14

i

Asset Pipeline —EMER
IAHR

2% 5 min K4, A7
mE

Cascade £infEE

Provider 2% (OR 401
BR4%)

Refinement IRfEE[E

Verify i%1R

BRTEIEE

HIRLIREM

INB a1 =

ICP &R+ Lt%

Free tier 3}

Al & B RN

THEXFRER

K155 v1.0 R

TEE

ot

it

ot

a

a

(i

Mitigation

PoC v3 fﬁﬁﬂ—t%ﬁi (gap
7.7+ vs 0); TEBRE

Progress Panel + SEAY
thumbnail + ETA

cost cap + EiA “Apply
Later”

= provider @& + W
key

B8R plan + edit 3£

=2 routing + AAF

override
local-first + sync queue

sovereign mode 32
Volcengine

DSL Visual mode ZRiA +
tooltip

1281 6-8 BB

4 RBpE AR / 1ER8 /
&/ #&3T)

=EKH + EFEEEH

M5 negative + OCR
verify Layer 2

data model graph-
ready, v1.5 fig%



13.5 Certainty i¥{t; — L2 IEIE, MFLEE 2%

13.5.1 BI&E (ZCMIEIE)
—XR K= PoC + bench jijE, A T2EEIE/ZTNZIEN:

IRE (ZiE+bench)

15 NUEA gz

Compiler F73% sonnet-4.6 bench v2 13 #&&ISCi 8.0 aesth / $0.077/run
Compiler £7/i%& V4-Flash bench v2 i 6.8 aesth / $0.0013/run
ByteDance OR &¥| &% bench v2 i #8440 VA-Flash

Image Gen F /1 Gemini 3 Pro 8 RRISCI + 14 batches B8 52ZE 3x3 + AE—
SeedDream 5.0 EF=&1E SO grid A== =& 3x3 + EAE—i
OpenAl image gen £ blacklist Sl Evans g + %% + 7% grid
sj:dDream 4.5 metadata leak ST “god’s eye view” [EX
Xi';:\gnve”fy tier=1 /4 doubao- bench 6 &% 7/9 detection / $0.002/call
VLM verify tier-3 F§ Opus 4.7 bench + PoC v3 9/9 detection / $0.029/call
Asset —EM verify 5% PoC v3 4k prompt cross—batch 7.7 / negatives 0
Volcengine ARK API B & Fl STl 3;2:?:;:30925;225’ =
Volcengine 522 model j5& /models endpoint ST 35+ active &8

Seedance 1.0/2.0 M54 RY 5T task succeeded 1080p 16:9 5s mp4 / 50s

8 B& v2 FUEFAR agent ZRAR 5/8 high confidence

v62 Anderson Pro 284 14 batches il $1.99 / 108s wall time

i# 2% el 5 min / 60s |5 TS & verify 28]

= 3&H Round-00 IR (D-001~ D-035, v1.1 #})



Decision RE

D-019 Phase 2 REY 8 ([RAR)
D-021 82 Phase 3 85 ([RA®R)

W3-4 Kill (ESEm&T GO: ¥ 8

D-031(2026-04-26)

RRIEI V1.0 =4

D-034 (2026-04-28)

FHEEGIEE = gemini-3.1-flash-

image—preview (3E Pro)

Storyboard prose-only prompt [&

D-035

W (v6 ARMERRE)

M ARG | EARTLE / A

Round-00 55—4[RIE

SRiE Al FREE

HRE (ZRIRER)

151

Web only v1.0

Cursor &I EL

Soft Autopilot UX [

B8 + PR

Volcengine £EHEE OR
v1.0 A& Audio / Video / th{E
V1.0 FEHN FEEFRFRER
Cascade mark stale + AP E5)
Refinement BRIAFF + EEEBkIT
Al 3EBRFE Cursor &3

graph view v1.5+ inEE

narrative 2% v1.0 optional / v1.5+ required

13.5.2 iEfRix (1FI81IEF)

IRERURAE
AP ERIA
AP EMIA
AFEMIA
RFPEMIA
AP EMA
RFPERIA
AP ERIA
AP ERIA
AP ERIA
AP EMIA

YR
AR

# D-031 {&iT

# D-031 1&iT

vl BEIE

WMEEE v1.0

(vs Mac client)

(vs Lovable / —¥24R%)

AFERIA (KAZR)

APiEL

AFARSEN, SETFigiHEiefkRig, v1.0 XERRBESSHIERE:



17

~

Cross—batch —E$7E 50+
batches &K 1{%a

Cascade Preview Ul FFP Ti7R#%

Refinement Plan LLM =ERRIE
A% =85%

Asset B extract from NL

Multi—-character panel cross—
stage verify

Job queue throughput 1K active
users

DB schema £ 10K INBE T latency
EfrhinthRIEE

ICP &XRMEL (PE)

Soft Autopilot A~[E] PR RE

Free — Pro %1t 8%

Verify B{& (PASS =8 / RETRY
6-7 / FAIL <6) &IF

FRPELERE < 30%

BN ¥18-25

iz

14 batches 3Ll OK, {Ri% 50+ 15

IR, KA

JL™ case SCEL OK, RIEL

LLM #ERFNZ1Z OK, ZRSC

PoCv3 ERAE, ZABKI

RITES, REN

R3limitT, RERAHEE
it 1-2 B, KK

6-8 &, MKEEHL
RITRN, ARSE

T RIeE, RATmIE

PoC 8 case 1T

fHitE
HE

13.5.3 v1.0 R E R Exuh S IE RO o2k

priority_1_critical:

- Cross-batch —xEAMBEREM (50+ batches)

- Refinement EELRBIEMRE
- Cascade Preview FAP{fEk

- IHEIREDRRINER (SEFR vs fRIR 85%)

priority_2_important:
— Multi-character verify
- DB latency EL#iE
- Job queue &M

priority_3_fR%4E:
- Bt metrics
- EfFTiHER
- KhrEmsg fit

HHERR

v1.5 K& PoC

v1.0 ’RETHI%

100+ case it

50+ RI7K test set

v1.5 PoC

E&RIEN

IRE IR

v1.5 ZEIATEH

v1.0 %081 8 BfE5h
FAFPh%
(1L ER)

100+ verify £E1%)

SERREUEE

SEZRAR



13.5.4 BUIEAAITER

v1i.0 RE 100 BAF -
W& verify %M case (1000+) -
SANMH failure pattern -
TH% prompt / HME / BKH -
IREEE A/B M -
47 deploy

XZ PRD ANE—H#FRIIRITNH, v1.0 RERSIFEETHRIEEN.



13.7 MERBES (V11 B1E: [R{h 10-15%, SLfR
25-35%)

PoC MEXEFIZR ~8000 TEMIS + 19 preset + 8 I8 v2 EUE.

13.7.1 R1 SVG Preview Engine (~2500 17)

lab/rl-svg-preview/
I primitives.js (1994 1T) — =¥ SVG ExkE
I narrative.js (275 137) - MEBEWEBER
- render.js (237 17) — SVG B43|%
L index/gallery/test HTML — 3501

fiME: SVG JEREMIiRE (v1.0 FIBEARER, B v1.5+ &R/ FERERRDER)

13.7.2 R2 PoC D Animatic (~3500 %7)

lab/r2-poc-d/animatic/
Players (14 hR7A):
I player_v62_anderson.html (548 47) » R4
I player_pl.html / pl_noir.html (5min alice #%)
I player_p3.html (3% noir thriller)
I player_v6/v61/v62.html (Fi%R)
L Efth5hsEARA

9 player B&:

FfE% progress bar + shot BFE#HRC

]k 8 FEIFIE panel (2=3I/8k/BHR/ME/BE/NB/BFE/HE)
B/ B / B / L8k / T8k / ZEEAD

LEl frame HWRER

A

A NS

Generation (12 HRZA):
I gen_animatic_v62.py / v62_anderson.py — &%
I gen_animatic_pl.py / p3.py — REEIA
I gen_animatic_v6/v61l.py — debug v6 RIEAIERHSE
L 9-grid storyboard 4Hpi5EEEL

Tooling:
- shots_meta.py — DSL meta #iE4EHS
I convert_to_webp.py - WebP + LQIP [E4& (11.4x)
I update_all_manifests.py — manifest Z%i
- quick_compare.py - A/B SIttTE

MM&: Player EHIEZEFIAME v1.0 storyboard tab Efl; 4L RLENR



13.7.3 R3 Product (~2000 17)

lab/r3-product/
utils/
I or_models.py
L volcengine_client.py -

nlp_compiler/
I nlp_compiler.py
I bench_v2.py -
- bench_volcengine.py -

verify/
L vim_verify_poc.py

exp_a_pl_p3style/
exp_b_imagegen_bench/
exp_c_asset_consistency_poc/

style_presets/

OpenRouter #&EHEIFEE (B% ID £HIR)
Volcengine ARK EH&EZEFif

NL - DSL #&zi»
13 &8 x 3 HIAHEEL (8 retry)
Volcengine Ej& bench

VLM =EKH (374 17)
Anderson XAE4ER (& Pro hR)

8 REIERERL bench
— Asset PoC v1/v2/v3

19 4 yaml (style 6 / genre 6 / director 7)

I calibrated_data/v1l/
L calibrated_data/v2/

ME: =EEZE~ ML wrap Bl EREA

13.7.4 TEE 1T

Rk

Player Ul (storyboard tab)
Al ERE

Storyboard £ EL

NL Compiler

VLM Verify

Asset Pipeline

Style Preset

Frontend [\ FEZS

Backend API

Editor £{& (NL/Fountain/DSL)

Asset Library Ul

— 8 5% v1 medium
- 8 558 v2 high (5/8)

28
~70% (player_v62_anderson 5¢Z)

~80% (Volcengine + OR + retry +
bench)

~80% (gen_animatic_v62)
~60% (#/r logic)

~60% (=B HERE)
~30% (PoC v3 Iil)
~80% (19 yaml + 8 &%)
0%

0%

0%

0%

BHA

## React + % batch viewer

B service 0

BATIME + FEIRALIE

70 Refinement Plan &

B0 Continuous Mode + R[E
4-Phase =@t + Ul

& yaml loader

Next.js + 5 tab + sidebar
FastAPI + 30+ endpoints
=/JZ tab + Visual mode

List + Graph + i¥i&



=R =t -]
Cascade Preview UX 0%

NL Chat panel 0%

Refinement Plan UX 0%

Onboarding + Templates 0%

Auth / DB / Storage / Job

Queue 0%

R/ BRI/ AEEK 0%

BURSERE: 25-35% (PoC MESTIRLEE SR %)

13.7.5 EEIEEEHNHAH & EHE

Ei [N = JRFEHKR (Closed Alpha 100 FF7)
Solo + Claude Code 2.5-31H
\[A] 2 1 desi 0.5
/ABA (2 eng + 1 designer + 15-2 B
PM)
RIZREIPA (3 eng + 1 designer + 1 1-15 ~H

PM)

tt v1.0 [Rf4%E 2-3 1B (PoC &#F-{H{EIELE) .

13.7.6 X##H&13 (Critical Path)

month
month
month
month
month
month
month

N oA W N R

EiFE%e (FastAPI + Auth + DB) + i%it mockup [E%F
AL EBE~@ (Wrap PoC code) + Frontend #EZ8
Editor =Bk + Asset Library

Cascade + Refinement + Verify Continuous Mode
Onboarding + Templates + Polish

RE 100 BAF + BUERE

-9: FXR®HM + ELhR polish (H47)

L Al &% (3-6 B) w7 month 1 35, FEEEZEI month 6,

wBHA

Form A/B/C
always-on + plan card
document-style plan

12+19+6 NAE + iz

EZ8& + migration

[B5h + EEt

1EX kR (Public Launch)

9-11 1H

5-7 1B

3.5-51H



14. B&#5 v1.0 / v1.5 / v1.6 / v1.7 / v2.0 (V1.1 1F%D)

v1.0 (Q3 2026 B#x — ZXE 100 AF)

. 5 &z (BAL /1A / ##EY / Verify / Cascade)

. Asset Pipeline (4-Phase + Tier + Self-verify)

. Conversational Compiler (5 & Refinement)

o 4 3 474828 (NL / Fountain / DSL)

. Storyboard 4R + Verify (Flash &£ / Pro high—quality #3t)

. Cost meter + ECENEIE (v1.0 T EE, HWETmBZEELML)

. DSL hierarchy (Project — Scene — Shot, narrative £E& v1.0 optional)
X Audio / Video gen (v1.5)

X 2 AHE (v1.6)

X KE / ®BaE (1.7)

v1.5 (Q4 2026 - Q1 2027): Audio + Video

e Audio Pipeline (Doubao TTS)

e Animatic Video (Seedance 1.0/2.0 Pro)
e Mobile Viewer

o EfrmiztE (BKX infra)

v1.6 (Q2 2027): iE + Marketplace il

o ZAWMME (CRDT ZHIEH)

e Asset Bank HIFA / AFF

o Templates Marketplace P
e Custom Preset S A F K

v1.7 (Q3 2027): Kk / BREI™ R

Knowledge Graph view (Asset Library)

Continuity Al i scene
Story Arc Dashboard
DSL hierarchy #2% Sequence + Act



v2.0 (2028 H1): Public API + &l Lt 4%

e Reverse Compile (#$% — DSL)

e Public API + Plugin &%t

o Bl prompt BUEHRR (BT verify £#E)
o B EE (plan / billing / BIRAEAL)

o FABERE (Enterprise)

L. v1.5 [RhRZE 6 KIRATTEE (coherence review 1§H), IF 4 =ERG) v1.5/v1.6/v1.7 B,



15. M ABLE

SE ~80 1 unit test + ~30 ™ perf test, DU T:

=+ Unit Perf X2 case

1 EfI 5 0 ANl=B W
21A 5 4 LCP <1.5s

3 =AY 6 2 provider failover
4 Verify 6 4 inline <100ms

5 Cascade 8 4 debounce 5s

6 Asset 8 4 =MEE—4

7 Compiler 6 3 refinement <8s
8 Prompt 6 3 template render <50ms
9 Editor 7 5 tab )% <100ms
10 UX 6 4 60fps HE

11 Ops 6 4 onboarding 5min
11.5 Infra 5 4 DB <100ms p99

Integration test X Z (10 1) : - E2E.1: NI"TJHFP NL — 728 storyboard 5 min — E2E.2: £ \/24
DSL.dur — cascade — EJE — # & — E2E.3: 4 alice — 5 batches stale — cascade preview — apply
— E2E.4: 1]) Style Preset = £/ &8 + dashboard — E2E.5: NL chat “t4 panel 57 — RE@EE — 184
— DSL X — EJE - E2E.6: Asset 1% ref — emb — cascade — E2E.7: Verify Tier 1 = RETRY — Tier
2 dispute — PASS - E2E.8: Backup — MIINE — restore 24h A — E2E.9: [Riit 80% — notification —
FHZ plan — E2E.10: Sovereign mode — 5&fl Volcengine — #IEA LIS

Performance test 28 %: — 60s B ixZIIH < 5 min p90 - 200 H&AAF&EF: < 2s p99 - DB 5K INH
FF list: <100ms



Bt A: Bench #E (kg

Tik)

A.1 Compiler Bench v2 (13 &8 x 3 fl7x)

=R $/run Aesth Pace T(s) TR
claude-sonnet-4.6 $0.077 8.0 7.2 77 *h
claude-opus-4.7 $0.148 8.0 7.7 48 premium
deepseek-v4-flash $0.0013 6.8 6.0 100 27~
deepseek-v4—pro $0.024 7.3 7.0 175 mid
minimax-m2.5 $0.005 6.7 5.8 42 IR
haiku-4.5 $0.020 6.5 5.8 25 BLIR
seed-2-0-pro (volcengine) ¥3.2/M TBD - 127 =

J¥ 1 BENCH_V2_VLM_ANALYSIS.md

A.2 VLM Verify Bench (8 #&E! x 3 grid)

 did] $/call Detection T(s)
opus—4.7 $0.029 9/9 13
sonnet-4.6 $0.020 9/9 26
gpt-5.1 $0.019 8/9 11
doubao-1-5-vision-pro $0.002 7/9 8
gwen3-vI-235b $0.0009 7/9 23
A.3 Image Gen Bench (8 #&%! x 2 prompt) — v1.1 EH{B1E

RE 3x3 grid e EE 3% 4R
gemini-3.1-

i _ 92 . vl EH
flash-image V] 23s ¥0.0025/grid (por D-034)

preview



 did] 3x3 grid e i

i}

2 TR

gemini—3-pro- high—quality &

‘ 36 ¥0.01/grid
image—preview S fori X (AP{IE)
doubao-— . -
42s ~¥0.10/grid E=&E

seedream-5.0
doubao-

oubao X 6 panel 16s - & hero only
seedream-4.0

t—5-i
gpt-b-image /o p - 77-186s - X blacklist
5.4-image-2
seedream-4.5 metadata leak - - - » blacklist

v1.1 REBMBIE: v1.0 [RARE 5T Pro, NiZ= Flash (per Round-00 D-034), ¥H: - Flash tt Pro &
1.6x / {8H 4x — v62 Anderson 14 batches 3Lifll Flash & batch alice —34E /2% — Pro B4 high—
quality =, (FBF{3% plan unlock)

A.4 Video Gen Smoke Test

o doubao-seedance-1-0-pro: 50s 1 1080p 16:9 5s mp4
. doubao-seedance—2-0: S kR 7]

A.5 Asset Pipeline PoC

PoC v1: #[E emb - 0.57 cross—batch sim, FEEXDBMHUE

PoC v2: composite ref injection - KT, 0.51-0.60

PoC v3: VLM Opus 4.7 EHi#ZHIHT - 7.7 cross—batch / @ negative x LOCK-IN
PoC v3 #HZ prompt - 523 (DIFFERENT_TYPE £iR%I negatives)



Bk B: 8 FIEBIHEEE (v2)

SE

Wes Anderson

Christopher Nolan

David Fincher

Miyazaki

Wong Kar-wai

Kurosawa

E3'

A24 3k

¥ style_presets/calibrated_data/v2/*.md

ASL (s)

6.5 (avg 5 films)

3.2

3.87

4.8 (3 films)

5 (3XF&)

6.5

25

1.2-9 X%

Confidence

high

high

high

high

medium-high

medium-high

medium

medium-high

FEHIER

Cinemetrics lab.php 5 &B
T5HR

Inception 3.1s +
Hoytema 4 j&

Gone Girl 2400 83k +
Cronenweth ASC

Spirited Away 5.1s E3|
Doyle 4 j&

Donald Richie + Shot-
Level Dataset

iEF587% 1.33s T8 1 =ER

EEAAO {81F 1.5s +
Aster/Eggers 12



MF C: Database Schema

522 17 3k3R schema 1¥ 0l THINKING_DATABASE DESIGN.md . #Z/C\&E#3:

Core: users / projects / project_versions
Asset: assets / asset_views / asset_relations / asset_shot_references / asset_audit_log

Generation: storyboard_batches / audio_clips(v1l.5) / video_clips(v1l.5)
AI/Verify: ai_calls / verify_results / verify_failures / cascade_history

Billing: subscriptions / usage / abuse_log
Web: sessions / chat_messages / notifications / file_uploads

Static: templates / style_presets
Job: jobs (with Celery integration)

ZITIRN: Graph-native + Soft delete + Audit trail + JSONB for semi-structured + pgvector for

embeddings.



% D: APl Endpoint Spec (30+ endpoints)

=== Auth ===

POST  /api/v1l/auth/sign-up

POST  /api/v1l/auth/sign-in

POST  /api/vl1l/auth/wechat-callback
POST  /api/vl1l/auth/sms-code

POST  /api/vl/auth/sign-out

GET /api/vl/auth/me

=== Projects ===

GET /api/vl/projects

POST  /api/vl/projects

GET /api/vl/projects/{id}

PATCH /api/vl/projects/{id}

DELETE /api/vl/projects/{id}

POST  /api/vl/projects/{id}/duplicate

POST  /api/vl/projects/{id}/snapshot

POST  /api/vl/projects/{id}/restore/{version_id}

=== Compile / Cascade ===

POST  /api/vl/projects/{id}/compile-nl

POST  /api/vl/projects/{id}/refine-confirm
PATCH /api/vl/projects/{id}/dsl

POST  /api/vl/projects/{id}/cascade—preview

=== Assets ===

GET /api/vl/projects/{id}/assets

POST  /api/vl/projects/{id}/assets

PATCH /api/vl/projects/{id}/assets/{asset_id}

DELETE /api/vl/projects/{id}/assets/{asset_id}

POST  /api/vl/projects/{id}/assets/{asset_id}/regenerate
POST  /api/vl/projects/{id}/assets/{asset_id}/upload-ref

=== Storyboard / Generation ===

POST  /api/vl/projects/{id}/generate-storyboard

GET /api/vl/projects/{id}/storyboard/{batch_index}
POST  /api/vl/projects/{id}/regenerate-batch

=== Ve rlfy ===
GET /api/vl/projects/{id}/verify-status
POST  /api/vl/projects/{id}/verify-run

=== Jobs ===

GET /api/v1l/jobs/{job_id}

POST  /api/vl/jobs/{job_id}/cancel
SSE /api/vl/jobs/stream

=== NL Chat ===
POST  /api/vl/projects/{id}/chat
GET /api/vl/projects/{id}/chat-history



=== Expo hil===
POST  /api/vl/projects/{id}/export

=== Billing (v1.0+ BUHETHE, Bir v2.0) ===
GET /api/vl1l/billing/plan

GET /api/v1l/billing/usage

POST  /api/vl1l/billing/upgrade

POST  /api/vl/billing/cancel-subscription

=== 4 v1.1 #ZE (3 review IEHEE) ===

# WebSocket / SSE channel
WS /api/vl/projects/{id}/stream
Events:

- job.started / job.progress / job.completed / job.failed
— cascade.preview_ready / cascade.applied / cascade.batch_done
- verify.warning / verify.failed

asset.regenerated / asset.stale

Auth: token via query param 3§ first message

Heartbeat: 30s ping/pong

Reconnect strategy: exponential backoff

# Presigned URL (FBF Lf&Z ref image)

POST  /api/v1l/uploads/presign
request: {filename, mime_type, size_bytes, purpose}
response: {upload_url, fields, expires_at, file_id}
follow-up: PUT Ef£%E| R2/0SS via presigned URL

# Quota Header (& API response)
X-Quota-Limit: 50 (project/month)
X-Quota-Used: 23

X-Quota—-Reset: 2026-05-01T00:00:00Z
X-Cost-Today-CNY: 12.50

X-Cost-Cap—CNY: 30.00 (per user setting)

# Cascade Preview Schema ¥/
POST  /api/vl/projects/{id}/cascade-preview
request: {
trigger: "asset_change" | '"dsl_change" | "preset_change",
target_id: UUID,
diff: {field, old_value, new_value}

}
response: {
affected: [
{
type: "storyboard_batch" | "audio_clip" | "asset",
id: UUID,
impact_level: "regenerate" | "verify_only" | "no_impact",

cost_estimate_cents: int,
time_estimate_sec: int
}
1P
total_cost_cents: int,
total_time_sec: int,
locked_provider: string (cascade 2EIFIHIER provider)



&z JSON request/response, fRixt&I{ {error: {code, message, details}}, HEJ[E)E} ISO 8601
UTC, ID UUID v4,



SRR

e V1.0 Draft: 2026-04-28
o 3 review: % agent & + FF review
o F—hix: v1.1 (review RIGEH) — v1.2 %1t/ TiERED)



5|AANHE (BEF8 TDOC, 16 117)

TDOC %l%:
MODEL_ROUTING_v1.md
BENCH_V2_VLM_ANALYSIS.md
BYTEDANCE_SCENARIO_FIT.md
VERIFY_HARNESS_v1.md
THINKING_PROMPT_COMPOSITION.md
THINKING_UNIFIED _EDITORS.md
THINKING_CASCADE_EDITS.md
THINKING_PRODUCT_POSITIONING.md
THINKING_CONVERSATIONAL_COMPILER.md

. THINKING_DESIGN_BRIEF.md

. THINKING_HARNESS_HOLISTIC.md

. THINKING_ASSET_PIPELINE.md

. THINKING_ASSET_INNOVATIONS.md

. THINKING_PLATFORM_INFRA.md

. THINKING_V1_OPS_STACK.md

. THINKING_DATABASE_DESIGN.md

. THINKING_AI_PROGRESS_UX.md
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— END —



