Hull & WAAP

WASM Judge BIRZFR

AberterOx3F (aberterOx3f@sjtu.edu.cn)

TUIQUN 26
2026-07-12



Copyright

S
MARE ER-HRAFAEE 4.0 hiY

CC BY-SA 4.0

[©Nolel




Outline

Hull Bl . 3
Hull Features . ... . . . 14
Hull BB S IR .. 31
Hull G558 41
WAAP B=EGIH ... 43
WAAP B RIS R 47
WAAP BRGZEM SN 51
WAAP T o 55
WAAP B 59
B G 61

Aberter0x3F (aberter0x3f@sjtu.edu.cn) Hull & WAAP 2026-07-12



Hull 5|5



M WASM Judge Z Hull

EFERir) R
MRIE fstqwq RN, ZMBINRZERFE—TSEIFEEAHE

BT Nix 2SR R SE?

Aberter0x3F (aberter0x3f@sjtu.edu.cn) Hull & WAAP 2026-07-12 4 /62



M WASM Judge E Huill

WASM Judge EZKIM THFNRERE, RIFREH1T. BFEANEHR
/‘?*\,JL. IhES gﬁ#/ﬂ iEEEE1=:._.\F'Hﬂ Iﬂ‘ﬁ.ﬁ%ﬁﬁé Eﬁb‘f‘tﬂ-@umh

B IFE— T EEME LA LR AR T

Aberter0x3F (aberter0x3f@sjtu.edu.cn) Hull & WAAP 2026-07-12 5/ 62



Why to choose Nix?

I

S IFFA TR LAM Nix 2T AFKE

AberterOx3F (aberter0x3f@sjtu.edu.cn) Hull & WAAP 2026-07-12



Why to choose Nix?
Nix ERFEETA.

inputs = {

nixpkgs.url = "github:Nix0S/nixpkgs/nixos-26.05"; cplib = ...; hull
s
outputs = {self, nixpkgs, hull, cplib}: let ... in {

perSystem = forEachSystem (system: {
hullProblems = {
major = hullLib.evalProblem ./problem/major { };
stone = hullLib.evalProblem ./problem/stone { };
count = hullLib.evalProblem ./problem/count { };
¥
hullContests.default = hulllLib.evalContest ./contest.nix { };
});
s

flake.nix + flake.lock B]=BA. fiE LT E 5.
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Why to choose Nix?

Nix ZERIIVHIZIES .

{

validator = { src = ./validator.23.cpp; tests = ...; };
checker = { src = ./checker.23.cpp; tests = ...; };
testCases = {
random-small = {
generator = "rand";
arguments = [ "--n-max=100" ];
+s;
+;

traits = { n_le_100 = { descriptions.en = "$N <= 100$.";

subtasks = [
{ traits = { n_1le 100 = true; }; fullScore = 0.4; }
{ fullScore = 0.6; }

1;
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Why to choose Nix?

solutions.std = {
src = ./solution/std.23.cpp;
mainCorrectSolution = true;
subtaskPredictions = {

"0" = { score, ... }: score == 1.0;
"{" = { score, ... }: score == 1.0;
s
s
documents = { ... };
targets = {
default = hull.problemTarget.common;

hydro = hull.problemTarget.hydro { statements.en =
"statement.en.pdf"; };
s
¥

REZ ™ problem. json, problem.yaml, FEATNENXEH.
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Why to choose Nix?
le EHANES

$ 1s nix/lib/problemTarget
nix/lib/problemTarget/

— hydro/

— checker.c

—— default.nix

—— default.nix
—— wrapper.c
— uoj/

— default.nix
—— wrapper.c
—— CmsS.nix

— domjudge.nix
— hydro.nix

—— Jlemon.nix

BE X judger? IMzBENX target?

Aberter0x3F (aberter0x3f@sjtu.edu.cn)

Hull & WAAP

lemon/

—— default.nix
—— watcher.c

uoj/

—— supervisor/
src/

— Cargo.lock
— Cargo.toml
—— README. txt

— default.nix
— judger.mk

—— prepare.c
common.nix
default.nix
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Why to choose Nix?

W EHE— 0 eI HRITHE.
B — WE — ot — Bk — 3T

We can do them all in one.
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mEATNE R RE

F2RF  generator, validator, checker, solutions

#0IE  test cases, traits, subtasks

SENE AN, FRETUN, BI1TES
T AME, overview, BAISLELFE targets

XEEER B = 5[E—/RK{E. validator 5 AY traits /RENRX =P
JEBY subtask: main correct solution AT /EIH: HMEEERISERR
ST aEAPRIFUN. SKEMTE S BNEEE—DIE1T oS
x.
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L AFE I -

BECE ; -
RIS M2 Hull runtime analysis
flake.lock —— - WESEAE
SERD | 4RIRER [ Kk ﬁ Nix H—RKE L WASM 4R FTHIT runtime data
‘ #7S metadata + WASM artifacts generator / validator / checker / solutions testcase x solution traits / verdict / score / resources Nix ERRME | B
problem.nix ) { AfT asser tions ¥R | X1 [ overview /| FEE

[ﬁgr% | 501 | 87 | targets

i

FE—R Nix K{E=A

E52 metadata FI1FSEIRAY WASM artifacts.

Rust runtime SEIIIXEE artifacts, F

solutions. SITTZE RN Nix store [5§

-{T151T validator, checker #

JEE]—2B modules, HE X

O

KEWETENS

R PAFES target.

Aberter0x3F (aberter0x3f@sjtu.edu.cn)

Hull & WAAP 2026-07-12 13 / 62



Hull Features




>d

DEIVEN, WE, Wk, FT8.
IEEIER R G2 AR A

/:

Hull & WAAP 2026-07-12 15 / 62

Aberter0x3F (aberter0x3f@sjtu.edu.cn)



» X: mEEASE test case B FMFLE subtask.
=

— i " 2 —
= v: BIHE subtask EXE4 “$F1%", PAfGBohlILEL.
traits T ﬂ {3} inline auto traits(const Input
N iq_lOB _ {’}, &input) ->
}'n_ °- ’ std: :vector<cplib::validator::Trait>
’ {
_ return {
su?tasks = ! {"w_eq_ 1", [&input]l() {
traits = { w_eq 1 = true; }; for (const auto &e:
B i I » Iy ' | =
fullScore = 0.2; ;ZEEZ:edgeS) if (e.w != 1) return
1 return true;
+},

traits = { n_le_100 = true; }; g | :
fullScore = 0.3; {"n_le_100", [&input]() { return

! input.n <= 100; }3},

{ fullScore = 0.5; } } ¥
1;
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Traits

# Score w eq 1 n le 100
0 0.2 N
1
2

0.3 .
0.5 ?

\)
-~ ~ |
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Traits

» BAlk subtask 7358 / 7K, B test case BEIILECEI ™ 1&HY

subtask

» WREBTEEZ[E subtask WK R, XN Bohfb e,
= Hack EIZNMAXT subtask.

18 / 62
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Typst EERX

FR\ traits & subtask =A%, 15 BBEEE. E
FEARINEEZ .

IEEEA ARSI E NI EE.

template HEhf

i
A
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Typst EERX

struct TestCaseInput {
std::int32 t idx, n, m;
std::vector<Edge> edges;

static auto read(cplib::var::Reader &in, std::int32_t tc_idx) -> TestCaseInput {
std::int32 t n, m;
std::tie(n, std::ignore, m, std::ignore) = in(cplib::var::i32("n", 1, 2e5), cplib::var::space,
cplib::var::i32("m", 1, 2e5), cplib::var::eoln);
auto edges = in.read(cplib::var::Vec(cplib::var::ExtVar<Edge>("edges", n), m,
cplib::var::eoln));
in.read(cplib::var::eoln);

if (in.get_trace_level() >= cplib::trace::Level::FULL) {
in.attach_tag(
"hull/graph",
cplib::json: :Map{{"name", std::format("graph {}", tc_idx)},
{"nodes", std::views::iota(l, n + 1) | std::views::transform([] (std::int32 t x) ->
std::string { return std::to_string(x); })},
{"edges", edges | std::views::transform([] (const auto &e) -> cplib::json::Map {
return {{"u", std::to_string(e.w)}, {"v", std::to_string(e.v)}, {"w",
std::to_string(e.w)}, {"directed", falsel}}; })}});
in.attach_tag("hull/case", tc_idx);
}

return {.idx = tc_idx, .n = n, .m = m, .edges = std::move(edges)}’};
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Typst EERX

1BIT validator BV B3 SC IR EZe. 580 Codeforces XIA&HEY
test case A E, LUIMNE R,

FEGI 1

o

1234

1234

1234

GO WO NE W WE = oW
B D = 01O o o WN e
e

o

hull/case: testcase T3 2HHEEE ,
hull/graph: EZZEHE[{IME
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Custom judger

Hull B 15 judger B E XM RAEmIEF B FEMIENREE.
AW, WBEESRD, 10 REH, IRREEZHE Hull RERR{E—TF

YF7REY judger.
Eg: UOJ FhTFRIZEPA 1ERMR T ELIF:

HIT1 - 1E 1 - THMEAN - BIE2 - 172 - KE 2
FIRERABRA N EENRAE, WERINXHE first 5 second.

el B e] LRI — M E S R N e — M EGm O\, B8 validator 19&
ERE R RIS — runtime data FRIXEZENIENLIFE.

Hull & WAAP 2026-07-12 22 /62
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https://uoj.ac/problem/593
https://uoj.ac/problem/593

Custom target
Nix h:::rE1%§¢Eﬂ_fHLE%T§L

targets = {

default = hull.problemTarget.common;

hydro = hull.problemTarget.hydro { statements = { en =
"statement.en.pdf"; }; };

lemon = hull.problemTarget.lemon { solutionExtNames = lib.mapAttrs
(_: _: "cpp") config.solutions; };

uoj = hull.problemTarget.uoj { };

uojharch64 = hull.problemTarget.uoj {

targetSystem = "aarch64-linux";

¥

myTarget = import ./myTarget.nix {}; # BTENXIME target
¥

B E|RIEEEY OJ RILAZREMINN target FohiElc, MAEE X Hull
5%%@.
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HITRAT

PiESE
EITHR DI e & =RIRIULESS:

= validator tests

s checker tests
m test cases X solutions

XEEFS TR R Rayon LA HITIIT.

Hull BRTEE NN 2ARFITIEMNZ D885, Tick i FHESFF
EEEE, AMAFITEZHFRFIIEIBNXIZE. Custom target HY
scheduler E ARI—H1TIREY.
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HITRAT

Kunpeng SEill

hE(% YE& Kunpeng 920, 128 cores
EbE 6

AR AR test case x solution > 3000
runtime FHBY < 60 s

Ein{ T8RN < 90s

1ZI2ERE—17 6 @ 2 KESIS NOI XE1RHAZF. load average +HA
g 100, BAIAE sREEIS B A ABE T RN ZZFA1TEES]. HK
tuack IREEHEUEREFH.
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HITHIT
101 FFIBY NOIP
Rig<E NOIP tH 101 ZFHl (4 @ 5 /N\BY, EAFBERZIER 50
MR), fEF Hull judger BIETF WASM BUIENS R, EELZ/DET A7

NOIP 2025 £[FE+H 7,546 NMENESEFES, TUFEE 90 1 test case. 1@
I F ERAFEKFEANEFR TR, FEIRREFIERET B9
h. RALICH: FHEE AR 1081 R, &5 30 FHEER AL
19.78%, fRigEET RIER LIE, EZFIE 95% BIRRTE 2 PR
HER, MZE/DFEZE 332.7 1> Kunpeng 920 #Zi0 (2.6 1> ARM E&E
) 2 78.5 1 Intel Xeon Platinum 8358 #Zilx (1.2 4 x86_64 8
BhR)

RESZMEB R TH noip-ioi-capacity/ BE.
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Al Agent Friendly

#8 2026 7, ME AT H@R?

BAIFRIET —1> skill 23 Al 15, 1FA5IH T ST BI&ESLE.
DeEZEELL Al @B R AT T .
Using an Al agent is the recommended way to create a Hull problem.

Point an agent that supports Agent Skills to the Hull skill index and
ask it to use author-hull-problems. The skill archive is also

available directly.
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https://hull.aberter0x3f.top/.well-known/agent-skills/index.json
https://hull.aberter0x3f.top/.well-known/agent-skills/author-hull-problems.tar.gz

Al Agent Friendly

22X - dHSEE - BFAHF - HESFES - RE

» MAPENXRME A, #8575 workspace 5 Hull Bid&.

» EFERIEIVEIE. std SFSHEE, LI validator. checker.
generator = CPLib 2H{4¥.

= L traits FRIAEIEMER, 24HZR testcase. subtask SFM, IEIEIE
2L RIXURIE limits.

» AR target, EXZIERR. BB, 1T EX SN

GPT 5.6 Sol high {N1R3#E—] prompt, BEIF]3E—3& AtCoder ARC C

DR 7I5EE Ol MrgellE, BEISeRElE. std. &71. BHELUMK
subtask / traits Xl/97.
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Al Agent Friendly

W& AR

= {8 author-hull-problems skill, & https://codeforces.com/
contest /XXXX /problem /X %5379 NOI XIFSRVIRINFERME, E3K

AHEHES NP XEMARE. EE5ERSEERNINRENET

E|, BYB]PRHl 110 tick. I8 BEZMH A SIERNZD 5.

= {5 author-hull-problems skill, £F8 idea [pasted text] # std
[pasted text], EETEEERY ICPC Xi&EH. ETRIESFERR.

« WOERB https://loj.ac/p/XXXX, BEiZERARREIETE, #iES
BRERIE MR EE, BEERREEENEAPX.
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https://codeforces.com/contest/XXXX/problem/X
https://codeforces.com/contest/XXXX/problem/X
https://loj.ac/p/XXXX

Al Agent Friendly

= R 27 std C/V/G e S/T
ULR3 A D3* M2 M2

ULR3 F D3* M2 M2*

ZE A D3 G54 G54 G54 G54 G54
ZE B D3 G54 G54P G54 G54*

ZE&E C D3 G54 G54 G54* M3

RLFF 1 G55 G55 G55 G55 G55 G55
ROFF 2 G55 G55 G55 G55* G55

C/V/G = checker / validator / generator, S/T = subtask / traits.
THRTALEH, » RRBEAESS.

D3 = DeepSeek V3.2; M2 = Gemini 2.5 Pro; M3 = Gemini 3.1 Pro; G54 = GPT-5.4;
Gbh4P = GPT-5.4 Pro; Gb5 = GPT-b5.5.
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SIESEE

EERAT

Platinum ZfZ# Hull runtime, TREERZIENRIEES HRBIENX
HM AT SEREETEN, R subtask IBX, B IFEL,

Gold IR o
? R E, 2% = Fhi [ S [ 2R
Silver ?Fﬂﬁjj-' SEAETEN subtask BEX RSN T/ EEE=

MHESERE
Bronze  HEERIAEN batch/pass-fail RE

PERFICE custom judger, Z i, validator traits, overlapping
subtasks, X R REIFZIREIR S
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SIESEE

Platinum: Runtime fERAZLE
FHE — Hull scheduler + WASM runners + Nix closure — OJ

Hydro proot BRETFAT Nix store
UuoJ supervisor BT EE A B

Lemon watcher + special judge + TE& 7€)

RE custom judger, Z4itH, validator FF4EHY traits, overlapping
subtasks, R [EHIFFIRIRS. OJ ASEBIRRRMETREER, Hull
runtime & A TTEEIENE X 8 B E XX HFHITIEEY

MAZ.
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aPE 2 ¥

=N Targets BMIAR
Gold UOJ (L), CMS, Luogu 1R subtask 555

BIESRERADE, AR
il
Bronze DOMjudge RiA batch 5 pass-fail

Silver ~ Hydro (L), Lemon (L)

(L) =1 Legacy, EBRT L ZEG TR EERE A S AICENRAY
BRAVERT S REMNSERFRS target BCE.
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EEIIT=]44:35

—e&— Polygon
Rt T tuack
— &— tuack-ng

el o [

RIS IIIE 1 = 1E%I55u

5 = AR

32 =
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EEIIT=]44:35

Polygon

» ERHARSS.

« SREITELLIRIE WebUl / API, BEITFEEHNTLETIE

» FABZEE revision, AEZHF Git, SVN F'& IIRAITHI RS

= E— package family, (N\Z#HFSFH—TEERTN.

» PFRERE RS2, UFRIERFFIRENRE.

» FEEEBAMTFIABEBE{ES. Big Mike is watching you!
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EEIIT=]44:35

Tuack

= 73 Python TH.

 IKFTEETEBE.

= QA FMMITIREYERSS.

» EERER™ERRIE, RDIMA OJ target XHF.

» TARIERZE AP EVEES|FCEYEEE mismatch.
» (XEERA ulimit fFARIRRS, HERERF#ZBENEZEHT

SMNEEIE) real time F1 memory.

-
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EEIIT=]44:35

Tuack-NG

= ZK30 Rust CLI.

- KEIEETLTESE

» OJEN seed. EE—ENAE M.

» ARZ¥HF validator 1258

= Target ZXHIR/D.

= Git TMEMT B4&E155g, B EAFRIERZAF EVERES|ERE
HE mismatch.

» TN E ERERFHERSIENHFZHTEINZILIE real

time A1 memory.
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[m] 25701 B L35

Hull

» Local-first 5 Git-native: I EEXHEEFEEITHIBNE RSP, AJH
=ZIEN review. hooks 5 Cl.

« Nix BEIEKFHAEEIFE, WASM tick EIEIFNRE, &&=l
bit-to-bit ZIY.

= validator / checker tests. solution predictions. traits 5 subtasks
HEF N — LI R

= Custom judger AIFRIZAZMEL. ZHIHTEM; custom target BIYF
Hull runtime 55ZZ1EXEFZE OJ.

» BHIATECE M author-hull-problems skill 1k Agent BEMEx/) Vel
B HEHEISE. WESRKI.
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Local-first &

S — Git — hooks / Cl — Agent — ZfFEA

EEE:-t Web GUI IETEREFMACIEAN O, FESIR[EIRSY, &t

A, ##%, validator, checker ] generator JX[EIZH B R. Git R1FIX
BUASE, hooks A1 Cl ITIE, FEREEEMMEHAHNED.
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BRIEYR A

Hull BV BFLLUAR=E2 50, LU UOJ Long Round 3 HY
A, F Bispdl L1E.

¥t B1IESETF U0J FEiHh—I1% UOJ WASM Round, RIEHERTH!
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https://uoj.ac/contest/103

WAAP B=55hil




HAENLEELENRR

AR AT

BEIRNEEZRS (W0 JPlag, Moss) FEE TR X ATIMRIE AN
(AST) .

» IMAFEGR: BIMEFTRTER. KT, BRGIdE-
Token HIILHAC.

» EFRE: A OLLVM FETAEFATIEHEIAT BN, £ AST 25149
TTRXZ.

» FMEEER: K for BIFEE A while + goto, IEFIEIIK
N, SHFESFHIETTER
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HAENLEELENRR

TS
FEEakitEss: kM ptrace (Linux) M1 API (Windows) , XELL
BETa.

= 145EE |iﬁ* Hook WAAR A8 ™ &S TENIRE.
» ZEMEXE: T_ IZF/U'WLEr BT ARSI Z#HI IS HEH TS
1:}_, T?E/&ml_@ﬂlzi
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WAAP B0

B EHN, KB ERFETHRRIRG ME

0
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Winnowing & ERFE %

IEREBITHNMEIESRE, ZERIRIEE, M AREE.
A=ty to, ta, o tn]

REEOAN W (30 8) , HEES W MESH Rolling Hash.
h’l, p— H(t’l,7 t’l,-l-].’ ceey tZ‘I‘W_]-)

IRERA/N B (80 128) . EEMMACHE OB EREER, EEX Hash
[BEfRK BB MENTEEL

f; = max{h; | k € Range,}
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Winnowing & ERFE %

BRAE

. EAER SRR NERN L SEERE O(Y).

TR IREFEREREANT —RHIRIES, AARNEZ
SSB) W A Hash . RESX W 4 Hash ERERHHEIRES
SAE BRERIIESFS F BETME 22 FT
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tEPARE T RRE
B RBYESF IR A BB ERE (Vecto

FIT1asUFY F A

FHEE=

r Space Model).

N MFAE Hash WHIRAYSAER, MEMIRRE.

V, ={(h,count) | h € F,}
HERMRESR R A R, AR 1 TN

Sim(A, B) = Va Vg
| [Valll Vsl

O(5)

~ZmAEEEES (Levenshtein) BY O(N?) B
BETS SRR ARARLEL XS .

Aberter0x3F (aberter0x3f@sjtu.edu.cn) Hull & WAAP
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LI\EEI)IL*E.

Clang WASM it RS

RS

Aberter0x3F (aberter0x3f@sjtu.edu.cn

Patched
WASM

Runner

()
A@%@%

HEOUREIR
(C)

)

Hull & WAAP

2026-07-12
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IRIRAIER

WMERTE WASM REHIT—FIESIIEA call host_function(),
IMER VM L XY= SR0E1T *"'1‘& 12, JoE R FSERRIEMN.

BA RICREE FE] WASM 1RIREB:

1. /E—1 CIESRIR, B3 record(type) BRIER, NERLEIP—
Ring Buffer #] Hash ARZSH1.

2. BITBCA—a#H] (Binary Patching) , 7E& Basic Block f1XiE s
SHIHEN call $record.

3. NTETEFLEREY, @iT—% Host Call SHAREFHRIISLSEA.

Aberter0x3F (aberter0x3f@sjtu.edu.cn) Hull & WAAP 2026-07-12 53 / 62



ELIF— R
AT H—F HRRIRSB TR, FATE WASM $5SBRE JoRBkT

RIS
3| B85S It EE
Control if, br, call, block HIRIEFNEEFE
I?]Ju %IéF'J'T,;,'-:I%-_ :I‘
Arith add, sub, mul (i32/i64) BRERE, AR
P/ A
Mem load, store IR IR R R
Bit and, or, shl, xor B 4FIE
I ZERE=[HLEE
lgnored const, nop, drop

rX
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ﬁl% 1: g%i g‘?l*g:/tb/

WHEFEL: iZFR int a 8 long long b, HRFIBELT =R BIRA
FENF R R,
WAAP FRIY:

= WASM RIFFEEZIERK, ¥ Index.

» IEONENEHT 132 M i64 WEARIES (W 132.add
i64.add 179 ADD) .

» ERBEVERFYIEE—E, HIME 100%.
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= 2: IFHRFEEY

W FEL:

£ OLLVM 35;8MiBY if-else iZ43EFTIERL— 1B KB switch-
case TASHI.

WAAP FRIQ:

« BEEDITEEEI CFG (Control Flow Graph) TERES 2

» ISHITARAKENE RMFHITESRE.

» REFIEIENT 73 &3R (Dispatcher) BY1E<, (B ZOITEZIER
15< MATINEF MR7ARIRE.

= Winnowing BiASREBZOZER BRI Hash, lBIAEMRKARS.
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= 3: AL EANSEH R

WEFE: EAREPEVIIBARETLTAIITE (W int x =
1x2x3...) , WFHEHEIF.

WAAP FI}:

» SEACES: FHF Winnowing 1EEXBER Hash SR K1E, HNRINIIRIES
RZFHER Hash B/, SHEIERIE.

» BIREH: BIFEH KR LEEES r_7jIJE/] 52 mETEREE

SRS T, EERFHE R SIE NS N EERINE, ﬁ'ﬁTAE&zﬁz

AR (RZEMENREKERHBE) .

lTI
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R RIS

AREX N AREEFEFRUN T —HRE, HLIReERERR

—™ embedding.

HEUERER M EREAHIFFIE.
. X7

« FREEDNFSE?

= Ol MY FR?
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WASM By F— [z

WASM Tiz1TE4RS5HEHISK, Serverless 0J7?
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