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Scale degree iv softens the current stability and

creates room for a dominant and tonic return,

i iv V7 i i iv V7 i Melodic motion
Move down stepwise from D to B | A and develop

the chord tones of Gm without an abrupt leap.
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continuation
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i B Build tension Preview C  Turn and release Preview
a Preview a a Motif treatment

Keep the current phrase's rhythmic proportions

and interval contour.

,E f 2 'J',! Z f! Which keys should | play? v
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Keep the phrase grounded and let It settie naturally. Increase momentum and delay the resolution. Change color first, then return with a sense of release. Generation controls
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Zhenhan Li

PORTFOLIO 2026

Games * Music * Hardware * Tools

I am Zhenhan Li, a software engineer at TikTok, currently on the HDFS (Hadoop Distributed File System) team, working on

storage and data-transmission optimisation and supporting the LLM team.

After work | play games and occasionally make music. Vibe coding gave me a way to turn the ideas in my head into
something concrete. | started doing a lot of it in March, working my way through Claude, GPT, Kimi and Gemini, and
through everything from Antigravity to the Claude clients — and a series of personal projects came out of it. These are some

of them.
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TECH I USED PROOF - WORK NO.

three.js / WebGL @ @ @ Q
3D in the browser: feel, state machines, logic/render split

In-house Verilog compiler & cycle-accurate

simulator @

Non-blocking semantics, hierarchy flattening, loop detection

CoreMIDI - RVC v2 - so-vits-svc * Demucs Q @

MIDI capture, harmony reasoning, voice conversion, mixing

Generative asset pipelines @ @ @
Image-to-3D, Tripo rigging, Blender, TTS, image-to-video

FastAPI - asyncio * Tauri ° @ @
Single-GPU serial scheduling, live progress, desktop packaging

TypeScript * Vite - Python @ @
Server-enforced gates, audit ledger, independent reviewers
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1 Desktop app - Composition - You can play. You just do not know what comes next. —

02  GULL: FRY HEIST o
Browser 3D - Silly action - A seagull has exactly one job

03 BREAKFAST CART 06
Browser 3D - Cooking sim - The pressure is not a timer. You have two hands.

04 SILICON PATH .
Browser 3D - Hardware teaching - From one LED to a CPU that runs machine code

05 SINGER o8
Self-hosted service - Voice conversion - Upload a song, swap the singer ﬁ g

06 ROUTINE-WORKS ”
Dev tooling - Quality pipeline - Make unattended development auditable

07 IF — WHAT IF MACHINE 10
Browser 3D - Counterfactuals - in progress - Turn a what-if into a place you can enter
THE LONG RAIN

11

Browser - Co-op survival board game - in progress - Thirty days of rain. They are still waiting

for morning.
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WORK 01 / 08 DESKTOP APP - COMPOSITION

MUSICA

You can play. You just do not know what comes next.

Sl L Choose a direction for your next phrase Why this works
Arrange Sk i Next 4 measures Next chord: Gm -
(iv) & Preview
Dm Gm A7 Dm Dm Gm A7 Dm
01 Opening 1 2 3 ¢ 5 6 1 8
M Plano Emotional direction

| | Shared tones and stepwise motion keep the
[

. o Y — :
§ W i } I T i I .| } i phrase connected without closing too soon.
¢ v 4

|
L Harmonic role

o b

Scale degree iv softens the current stability and

creates room for a dominant and tonic return,

i iv V7 i i iv V7 i Melodic motion

Move down stepwise from D to B | A and develop

- the chord tones of Gm without an abrupt leap.

Stable
continuation

d 4 ¢ . J .

i B Build tension Preview C  Turn and release Preview
a Preview a a Motif treatment

Keep the current phrase's rhythmic proportions

and interval contour.

,E f }! 'J',! Z f! Which keys should | play? v
Dm Gm A7 Dm Dm Gm A7 Dm Dm Bb Gm A7
Keep the phrase grounded and let It settie naturally. Increase momentum and delay the resolution. Change color first, then return with a sense of release. Generation controls
Creativity E=— =]
Choose this direction Choose this direction Choose this direction Motif retention —
e Rhythmic activity —=1]

Lock next chord

O Lock melodic skeleton

Three directions, each justified in the right

liil-l‘I-Fll-lVll’lv"

Live MIDI to score Arranging Full score

Play a phrase and it becomes a readable score, then three Plug in a MIDI keyboard, record a phrase, pick a direction.
deliberately different continuations: settle, build tension, turn Creativity, motif retention and rhythmic activity are

and come home. Each carries the next chord, a chord path of adjustable, and harmony or melody can be locked before
one to eight bars, and a melody that picks up your motif — regenerating.

audible with one click. The right rail says why each works, in
scale degrees and harmonic function rather than vibes.
Accept one and you can arrange it into a full multi-instrument

score and export.

STACK Tauri - CoreMIDI - staff notation - local harmony engine
ZHENHAN LI — PORTFOLIO MUSICA 14



WORK 02 / 08

A seagull hag exactly one job

PLAYABLE IN BROWSER

Escaping with the chips

Target acquired Skimming

THE HOOK

You are a seagull, soaring by default and never falling. Hold
dive to trade altitude for speed, skim the boardwalk past
tourists holding chips, snatch one, then rocket back up on the
speed you banked. The boardwalk is full of people of all ages,
some strolling, some on benches and deck chairs, every one
of them holding a box of chips — and they swat at you in fury
once you strike. You can squawk. You can also poop. First and

third person swap any time.

BROWSER 3D - SILLY ACTION

GULL: FRY HEIST

BEAR (C OR)

Soaring

HOW TO PLAY

The mouse aims and steers, space dives, and E snatches
once the reticle lights. Five chips clears it, and the chaos

meter climbs the whole way.

STACK three.js - image-to-3D pipeline - Tripo rigging

ZHENHAN LI — PORTFOLIO
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WORK 03 / 08 BROWSER 3D - COOKING SIM

03 BREAKFAST CART

The presaure i not a timer. You have two hands.

PLAYABLE IN BROWSER

= -
AP r i _ E
'}

T, BEE, A, FEEX28K!

The golden window

Per-item gcoring Rolling ofl U-shaped counter

A breakfast cart on a morning street. The batter starts burning Circle the mouse on the griddle to spread, then flip on
the moment it lands, so you circle to spread it and flip inside cue — early is raw, late is burnt, and a perfect flip triggers
the golden window while also filling soy milk, fishing out slow motion. Plate only when crepe and sides are both
fritters, and dressing each order with scallion, coriander, sauce done; speed earns tips.

and crisps. You have one pointer: filling a cup means
dropping the scraper. Customers have patience bars and walk
off if you stall. Later days bring more orders and less patience;
rain or a food blogger rewrites the rules; earnings buy

upgrades.

STACK three.js - Blender assets - generated textures & street cries
ZHENHAN LI — PORTFOLIO BREAKFAST CART 16



WORK 04 / 08 BROWSER 3D - HARDWARE TEACHING

04 SILICON PATH

From one LED to a CPOU that rung machine code

PLAYABLE IN BROWSER

4] . . (e, (0. e s, @) w. e (B) 02

10 3% - B85 8 il CPU ¥

RNRT. EMEFASH—NEN. W8

B, BEa. N EEL-MAEN

cPu.

6 (ROAK, LREMATIRR, 1 1971

78 Intel 4004 —BHIEH)

+ PC(HFITIE) | 40, MEMREE,
FERIM 7 XSHIHRA

+ ROM: 7716 % 8 (UM% (2, EER
FT—RIER)

+ ACG/B: BT B UEHFE (89 XM
)

© BB caso B, BTHBRI-RET
—mE. #8. AT

WEM (810 = & & (RAFE + 46 & ARME

assign opcode = instriTzdl;
ss1gn aperand = tnstr[3:0);
assign halted = halt;

Lo A
0 now
3 aooe
W e

s o

R

m an

o owr

ROM £33 B RBEREF
e ron(ingut [3:0] addr, output reg (7:0] data);

— W10 % - EEX 88 OU—

8)=(8, AcC 8

AW EEUE case EHWIWL. HTHE
4, 1R CPU QitHIME

1 %E <= pe s 1, BEIMPAZE

case MEBE—FI—7 always REES
HEEERDER, EEHRL TR
7., BN

2. SWAP BB ace e b; b <= ace; — 1 =5
EEMMEHREN, RARATR, B !
REORHREREAE,

CPU EEBAZ N

Level 10: your own 8-bit CPU runs Fibonacci

Level | Waveforme Level 13

A 3D lab bench: the manual on the left, a rotatable dev board In level 10 you complete the controller's instruction

and breadboard in the middle, a Verilog editor on the right. decode; after programming, the LEDs countout 1, 1, 2, 3,
The loop is always edit, synthesise and program, verify on the 5,8, 13 —that is a CPU you built running Fibonacci.

board by hand, then run the testbench. You flip DIP switches,
hold buttons, draw a jumper wire by clicking a header pin

then a seven-segment pin, and pause the clock to step it one
cycle at a time. Thirteen levels take you from lighting one LED

to an 8-bit CPU of your own running real machine code.

STACK In-house Verilog compiler - cycle-accurate simulator - three.js
ZHENHAN LI — PORTFOLIO SILICON PATH 17



WORK 05 / 08

05 SINGER

Upload a gong, swap the ginger

SELF-HOSTED SERVICE - VOICE CONVERSION

- 49 HDSFITX
J1 mewms

SIRtiAE
Vit

WS

4 Mode A —RVC BEEMR # Legacy — so-vits-sve

Protect (SEERP)

ELEE (MSEEQ + £FERE + LUFSE—)

LfEEm
I

B FMIF AL
SEMIGE - RVC
BiFER@RE RO FR

B RVC BiE ~ m 2 um - BREN

T ($F) Index Rate (§&EHM)
—_— Auto  C—— 0.50

All parameters exposed. The GPU box was offline when captured, hence the empty model list

was,
BEEEAT

< mauts.

Voice modele

THE HOOK

Upload a song, pick a voice, wait. It splits vocals from backing,
swaps the timbre, matches the pitch automatically, then mixes
back through a chain of EQ, reverb and loudness
normalisation. Adding a new voice is just dropping in audio of
that person: separation, preprocessing and training all run
themselves, with the loss curve and remaining time live on the
page. Two engines to choose from: RVC v2 and so-vits-svc

with shallow diffusion.

was
wsEm

o

AR R

wen
smmesen s
—_—

© wsarna Exe-aan

Training

HOW TO USE

Transpose, index rate and consonant protection are all on
the page, and male-to-female swaps transpose

themselves. It runs on a V100 of my own.

STACK RVC v2 -

ZHENHAN LI — PORTFOLIO

so-vits-svc 4.1 - Demucs -+ FastAPI

- V100 16GB

SINGER 18



WORK 06 / 08

DEV TOOLING - QUALITY PIPELINE

06 ROUTINE-WORKS

Make unattended development auditable

ERWARISHRER done

R THEmnmiiiTes

v R parse_duration (JB"1h30m' METERFP) | done
1. @3+ (AT EEE) 9% | BINED

vi v2 v

3 [

2. ke (6 BTER)
© OF (-

1.2s 18s

R format_duration (¥9§§ A 20]i%)

running
v RRHMEIASNDE (-1.5h)

blocked

- ERWARIES WAL

SUPPORTED:

@it 3 HlET 3 HEgRedE

SUPPORTED

et b

RiH) va TP (3t 6 FR)

@I IREFEG, FALIFE

SUPPORTED: BE&A

Hit#EM (codex)

High ORetR 2025-05-20 14:32

FAEASRMQMR, 30 "1hh30m" ZWMRMIT

codex J

B
High | WARE 2089
ARSFHEEE 0B, FHARN, HBANE. BESHXRATEAENE
-1 £M ()

®n SHERATRH AT, RIFRRE,
oy 2 i High BHMREERDETFX QAR

Modium | BTiRtE .

MR WRBMARM (> 2453-1)
ERuK (86 17) , BIUFSMIHINSHIBEN,

Low bt UL B SO L

Audited gelf-review

Review roundse

THE HOOK

A service that fits quality gates and an audit trail onto an
unattended development loop. Hand it a goal split into todos,
let it run, and the dashboard replays each task the next day:
how many times the design was rejected and on what
grounds, how many review rounds the code took, what the
reviewer concluded, which findings were genuinely fixed and
which were refuted with evidence. Off-goal tasks are shelved;

work that misses the bar on a real run must close honestly.

BERBFAERNER, IRERE, @itEFRS, FHALGHZHLR

O TETIEX

HERE. TaR X EVBS @R SR UIARED.

90% ) TR S o

Misgion ag anchor

HOW TO USE

One command onboards any repository; from then on
the whole process is written to a ledger the dashboard
can replay round by round. It supervised the other

projects in this portfolio.

STACK Python

ZHENHAN LI — PORTFOLIO

server-enforced gates - audit ledger -

independent LLM reviewer
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WORK 07 / 08

BROWSER 3D - COUNTERFACTUALS - IN PROGRESS

O7 IF— WHAT IF MACHINE

PLAYABLE IN BROWSER

model oceaniyiia & HEL)

Gravity halved — reality left, hypothesis right, with derivations in the observatory

A hand-built globe City ecale

THE HOOK

Ask a counterfactual and it splits the Earth in two: reality on
the left, the hypothesis on the right, one world model running
two parameter sets with a seam you can drag across. Zoom
from space through globe, city and street, with five time
lenses for different horizons. The observatory on the right
reports derivable quantities across atmosphere, ocean,
geology, biosphere, species and human systems — halve
gravity and deep-water wave speed drops from 12.5 to 8.84

m/s, with the closed form printed beside it.

three.js - offline geoassets - bilingual

ZHENHAN LI — PORTFOLIO

Street ccale

HOW TO USE

The halved-gravity scenario runs end to end; a nearer
Moon and a 48-hour day are still in progress. The globe is
hand-built in three.js on offline geoassets, with no map

service involved.

IF — WHAT IF MACHINE



WORK 08 / 08 BROWSER - CO0-OP SURVIVAL BOARD GAME - IN PROGRESS

08 THE LONG RAIN

Thirty dayg of rain. They are still waiting for morning.

PLAYABLE IN BROWSER IN PROGRESS

The shelter: three survivors, six entrances, action dice and hand, with morale, round, waterline and the active crisis
on top

City map: a flooded district and its locationg Crosgroads: two bad optiong Title screen

The rain sinks the city block by block. You hold a shelter with a Pick a main objective (hold out, evacuate, repair the radio)
handful of survivors against the walking dead, dwindling food and a difficulty, then survive against morale, the round
and a rising waterline until rescue comes. Each round you clock and the waterline. The panels and location videos
spend action dice to move, fight, search, barricade and clear come from a generative pipeline.

rubbish, while crossroads events hand you two options that
are both bad — light a stove in the corridor for hot water, or
remember the gas-poisoning headlines and stay cold. It nods

to Dead of Winter with rules rebuilt from scratch.

STACK TypeScript - Vite - generated UI art - image-to-video
ZHENHAN LI — PORTFOLIO THE LONG RAIN 21



WHERE TO PLAY 2026

01

MUSICA

github.com/dabaitudiu/musica
private - email for access

02

GULL: FRY HEIST

no repo yet - live demo on request

03

BREAKFAST CART

github.com/dabaitudiu/jianbing
private - email for access

04

SILICON PATH

no repo yet - live demo on request

05

SINGER

no repo yet - live demo on request

06

ROUTINE-WORKS

github.com/dabaitudiu/routine-works

private - email for access

07

IF — WHAT IF MACHINE

no repo yet - live demo on request

08

THE LONG RAIN

no repo yet - live demo on request

Zhenhan Li

ZHENHAN LI — PORTFOLIO

1zhnus@outlook.com
github.com/dabaitudiu
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