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— 1= AppWorld £ Dynamic Cheatsheet &5 e & ISHBTWERE]: JEEMT

860 BT L M H18,282 1 token. i#iAZE66.7%, O] T—F L FTMHEEER
K122 token. HEAZEILE] 57.1%
- E5p/ERZFIEEEAMUEHED 63.7% A RS token B, HETRZE
o ETFIGACIVIGE, [oleih £ mBﬁZBﬂE |
- EiERE g =
T Vg oy %15,000
£ 10,000
FTY—BREMES, BHOH 5 .0
eI/ S : , | #Tokens:122 |
1’\ = ﬁi #* OT pm : Accuracy wjo context: 63.7 ] . Accuracy: 57.1 J b W—’/
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Request Tests
Electrocardiogram (ECG),

)\ 4

A 32-year-old female presents with sudden-onset dyspnea and palpitations, reporting high work
stress and prolonged sitting at a desk. Physical exam reveals BP 120/75 mmHg, sinus
' tachycardia (HR 108 bpm), SpO: 94% on room air, and lungs clear to auscultation.

Chest X-ray, Basic Metabolic Panel

Initial Clinical Context

Test Results 7
Sinus Tachycardia; other test results
are normal.

—

Decision Moment

o ('linical picture s

Path 1: Premature Closure

° Final Diagnosis: Anxiety Disorder

O

Wrong!

uggests a stress-induced panic attack.e  / 7

Path 2: Strategic Persistence, More Investigations

Q Request tests: [D-Dimer, CT Pulmonary Angiography]
L
ii’. Results: D-Dimer positive. CT shows a filling defect
in the right lower loffar a h ik % 55 =
W BN P R R

o Final Diagnosis: Acute Pulmonary Embolism

Correct!
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Language Models
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T Bx | FIATEL. 1FREIETEER O EL (RN, ol B e RIS sEIR
| BA | St LETX
1. Generator J=FHIBYLIE, HIRIFEHLEbulletEHNIRS
2. ReflectoritiFHIR., IRINEARBESEXMIEIN, HINBHIZITIHEKR
P I | 3. CuratorBRBEHESNEERIEE=deltazz B (G {Ebullets )
4. AAFLLM B E T IZEE deltag H ¥ playbook, ZIFHITIHESS
epochi&fic
0 md | EHXEHSHEETMplaybook
P o |/ LTMER R EFERKREG: 55 RS T H4E
C sz ot ‘2@9‘1‘%&?2&5, ﬂt@:ﬂﬂ%ﬂﬁﬁALFK*Eﬁﬂ; FIRGHRELR S N=A
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* ACE (Agentic Context Engineering)

— L HA Reflector

« BRI — T IRBIEABAHBIF RIS A L TXHASE, [HIEIRE I FHSEIRNIE

HSUE%TB’%
EXFBER
. %WEE%B@EJ:TBZ'EJUE
B NDFTXDIR
— IS AR &I
« Bl B TS EIR AR ESRBITT
FEIRE, BT 55
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Playbook?

elEHRE. ER55k; BERENREIEIIR, R

Iterative Refinement

£ . Trajectory [I
erator /

BRIEFM

Delta Context ltems ||
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ACE GifRi%

- 3 N L
- IBEXFRBEM BTRE 2\ i
_ BELER T s mEER
- DEIEENEE, HERERD E—id - FERE

EEBXZEmERT, A0RLA

1 id B0

- PR
- §FFBEAR— IR U DTSR
JT ; Generator [5]] L‘AEr%..fFE-I‘EBE eol —

For efficient artist aggregation when processing songs, use defaultdict(list) to map song litles to artist

\
E‘ * O names:
’] Dl’\ from collections import defaultdict artist mep = defaultdict(list| for song in songs:
rtist map([song('title']].extend([actist|[’'name'] for artist in songl'artists']])
— 1B&81liEHe
TROUBLESHOOTING AND PITFALLS
FHITEHEMESE;, ETX
\ -
ZEHITEHEILESES; [e=0u5031

If authentication fails, troubleshoot systematically: try phone number instead of email as username, clean

credentials from supervisor, check API documentation for correct parameters etc. Do not proceed with
by ' N o \g&
SR ARSI MALE; Hos sl

FESHARSER  ceprmme  ns. @K RBRER 15

se.and processing of the right transactions.

pee=siTTg ume-sensitive transactions involving specific relationships.‘a!ways resojve i o om
€ correct source app (phone contacts), use proper datetime range comparisons instead of string matching;
»ad verlfy all filtering criteria (relationship + time) are met before processing items. This ensures accurate




ACE SiflRI2

e, SO FTYBERSEEK, B
» ISR IR R | I T SIS,

- B
1 24H{ playbook (%% B4k bullets)
e ™ ’aﬁ\ﬁ'*;ﬁ IH 1~F E’] g E]ﬁn 16 )][I H ;E - fm E ﬁ Ef] /4 [ [str-00009] [code-00013] [ts-00003] ... ]
KBS (GRS ) ,f |
| row
— ].;EE *ﬁ\ ! [[iﬁi]n: 3 id 1) bullet E@Wﬂﬁ[ BRHEEET: 33 helpful / harmful 3§ ]]

. LEESRBIB XN AR TR f .
. NITIZIRTEA RS |
- EFIT: SRR TRBRIZES A

playbook 37k
RRM: ENEEXH + BIH/ERBA%E

— |
i, FRYBETFSRN, BTREE l N
_ . | >& refine (f[Brefine?——E3h//54:) L0757
- BENIT: ETYKEBDBIEE ETY&ED \ [[ B SRR 2 UL &% | ( MGBIR A
BRIt EBEIE—IX, FFiH/\ SERIE, 1Xh \ |
xEEquﬁlﬂ*E%ﬁ_Eﬁﬁ \\\[ L5 H playbook (t+1) ]
B, MR, BLT R R SRR

IBRAEFIGREE |4



- FUERIRERISPR
- EZ58UB5%: APPWorld. 41t E FIEIR ( FINER. Formula ) . =% 153G 11E
( DDXPlus. BIRD-SQL )
— SR
« AppWorld: TGC ({£5Bir5RZ ) FISGC (im=Bir5hlz
* FINER / Formula / DDXPlus: Accuracy
« BIRD-SQL: LLM-as-a-judge, B GPT-40-mini iB{EiF3

Tl
~

— S TMY
- PTBEIBSIGHEEYS train / validation / test ¥l 53
- B&iEE: TSRELIL, ENGE ELA pass@1 (S, BIETHKRDEFE—IX
- EZkiSHe: TR EINAITERS, 8 TFRASE E TN, BEFiZIFKE
F;ETX

AIIII
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B& k% HESiRE

Base LLM AMUEM LT T, ERSIBERRIARRERTEN
ICL(2024,NeurIPS) EFTFYES): FRRPHRAMERNSHERRE; IS TMELS, SUIERSDO
MIPROV2(2024,EMNLP) Rt MHEMEEEXSIMIE RAIES5SRE; BEFI DSPy 3k, auto=heavy
GEPA(2025.arXiv) ﬁ;ﬁ:ﬁfgﬁééﬁ( EGT;l;‘;ll:ctg;’éetO) ; WERHIITIIE. BRIBS KRB, EEEEREIG; DSPy
Dynamic Cheatsheet (DC)  gyiepypizmyipnz, BRE DC-CU, EBRAERE, ACH 210 S
(2025,arXiv)

ACE (i%ieX) BRI F TN Ti2: B LLM £ifi Generator/Reflector/Curator, B&51EL&IiEH

SHEEMMEIR: B3 ReAct KB ( Yao 3, 2023) , iEEALSHAEMETE L
ACE X 82 : batchsize=1 (S THIME—1 delta LT3 ) ; Reflector {&RICEI <5; BL&IBH epoch <5
ACEEIAEEIEEY: DeepSeek-V3.1-671B (IEBEIEIL ) ; H Generator / Reflector / Curator — A @ HE— LLM (fRE" LTIz
IRE "B, BB E®L555 Generator il )
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KIWLSER AppWord)JH X5

* AppWOl'd*ED BE {IIx H% Il ii(é}'j: Ba *ﬁ' Method GT Labels ; TG(T?T"N"’“;‘: & : Tgﬁf‘c"“"cs“(g;‘é? : Average
_ %EEE*“]EQE% | Deep|Seek!;—‘V:3_1—671;B\ as Blase”L:LM e

Offline Adaptation

© S, TElL. FREETNIER anig, 7 [ W B S|
AT BERhitiESsEEN ReAct + ACE x| it easims | Sidiee Saree | s2ie
a . Online Adaptation

— > eAc , 65.5.18 58.9.160 | 523108 30840 519,45

— IThRZWMEEB F LU Reaci ACE | x| 096es 530ier | 060mes 48D s | 505 0
- FIRNITIEHEBATENESKES
Reflector 5 CuratoriEs® 7 & sERAY

Agent Scores & Raw Data

% E lIII Add your agent to the leaderboard following_the instructions on GitHub. %
All Level 1 Level 2 Level 3 ® Interactions

B tt E E F g& g ﬁlé 1ZII — (W Piot Scores | (W 2 Plot Scores vs Interactions |
° %E*EK-FACE ( 59.4 % ) 5 *%E M“"“‘ o LLM N Lk Date T;Zst-Non:c :’::t—cnall:::
IBM CUGA (60.3% ) BEFFE, B roee 60.3% o

@ 732 625 57.6 48.2
& LOOP Qwen2.5-328 ® 726 536 472 288
=/ INMFZHITIRIEE! “
1 1 ? ; & ReAct + 2 SetBSR Demos GPT-40 @ 685 57.1 389 23
ACEmB’]IE’ \1‘ ===
ReAct GPT-40 ® 4838 321 30.2 13

DeepSeek-V3.1 19



SKIGESR FHERMXTEL K

° @iiiék%l ,’Eﬁ}ﬂ“ﬁt?ﬁ%ﬁ*ﬁ Method GT Labels | FiINER (Acc?) | Formula (Acct) | Average
DeepSeek-V3.1 as Base LLM
ﬁ ]ﬁ 1EEE 1se LLI 70.7 | 67.5 | 69.1
Offline Adaptation
- BEERETR ICL v 72.341.6 67.0_0.5 69.6.. 5
_ MIPROv2 v 724417 69.5. 5 70.9.1 5
o THhREEZBT ACE 72.9. DC GEPA v 735125 s 72.54:3.4
ACE v 783 .76 85.5 18 819, 2
65.4, VIOJgeiR1L, I&RT ACE X 711404 83.0, 11 5 7180
—_— g \— Online Adaptation
T T EHERBSSIER DC (CU) v 4.2, 695,20 18427
\ DC (CU) X 68.3_2 62.5_5.0 65.4_3 7
— ﬂ%@ﬁj_ﬁiﬁj&*g ACE v 76.7. 6 :, 76.549.0 76.6 75
. ACE X 67.3_134 785.110 72.9.2 &
- EJ71ZItT DDXPlus B3 75.2 12
FHZE 90.2 (+15.0, T GEPA X i i .
DeepSeek -V3.1 as Base LLM
+1.2 ) Base LLM ‘ 7\ 2
Offline Adaptation
GEPA 76.4. 19
ACE 90.2.15.0
YaTAMI AR B RS IES @ E X EFIHIPEENIKER
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SKIGLSR BRI

« Reflector ¥ Z3Lik{{

- CERERAE RN TR S R, SR%A, FFYRERREEEN,
RFHEEERNER, BHULEES TR
* offline warmup BREIRER (a)
- BETATIUERELMBENE o S N p—
- e

Offline Adaptation

- EBGRIFMARIEFR, 8 congwsueees 7 [T R m B B
React + ACE v 762,125 64.3.214 | 5735i1n8 396,380 | 59:4.17
% ?gﬁﬁzﬁﬂﬁﬁg An}i_"“ ) Online Adaptation
eAc 7.9, 51850 1. 4. 100 4325016 | 96.15335
E%‘QF E)]HH Bq 1EEE ,i }ﬁ g :‘;*‘::E :f\\gg + offline warmup ; :;S).(: . 3::.(? 07 :;(l)lll _. 4 ;:'.0 ' ';((JE; L1701
1¥<)o DD TE AR Ty
e ” HRLSEIREER (b)
Efmﬁﬂ-‘* Method | Test-Normal TGC (1) Test-Normal SGC (1) | Average
o MEE*‘E - DeepSeek-V3.1 as Base LLM ! .
B = =} ? ReAct | 63.7 429 | 53.3
— EE'E D ‘B I“]/El fl-l} ﬂg EQ IE *I] ReAct + ACE (no incremental update)Offllne é}?g?:?tlon 46.4 3 5 96.9.36
= ) ReAct + ACE (with incremental update) 76.2.125 64.3.51.4 70.3. 170

Ilﬂ:%ﬂiﬁ 3 TR 21



KNSR tokenBFESIEIR7Si K IE

o B&iEHECE Prollout. BEIEIR

— GEPAFRSIRTREMNAWGIER KBS, == Method Latency (s)| # Rollouts)|
RS YU RN ReAct + GEPA 53898 1434

ReAct + ACE 9517 82.3%) 357 75.1%)

— ACEBUH 7 RIS UE B, cAEEB LAY

(a) Offline (AppWorld).
B deltaBH, FRERH BT, v
EERITIXEISFERT 8B XIE T IF
e FA&ISHECB{XIEIR. BiKktokenkZN Method Latency (s)) Token Cost ($)]
- EEBERGR—THEIREEH—IXLT e 8 558;1_245”) 2.91(;7(,7_)
ASEFEEMAMNS B =i bl
Y, DCHIE==E5{UiE5m (b) Online (FINER).

— ACE REIBSExXBHMBIE LLM BifEH

ZESH, POHE, BEERSEE — ACERIBEXBEEHMIARIFLLMAENS
o) B 82 B¢ H, X7 BEIERBSERAAVIER,

22
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- HiEmmk
— ETFGE: 8 E T MHEGEFESENEX FR. oI5EB1t. tJiRER
BRIEF R
— —ABH IR GeneratorZEf3ik. ReflectorZBIRIE. CuratorBSE A, &
AAZY = E—EREIIAR
— IBExB®H: BE LTS, AESHUHREBRKRIES, IBAIRAHIER.
FADIRIFEHEND
« BiEARE
— W Reflecter@ i hi, HIZRABEIARIRE, ETMEHI5H
- RABEHEENDIENITESH, F TSR ERESI5H
- EfAm=AAENE, RWIZET. FEFTH. KRG ERBIESREWN
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Salus: Strategic Diagnostic Testing for Complex Diagnosis via Multi-
Agent Reinforcement Learning



SiZIRIE TIPO

T gk MAZ S e G2 Z RSV R SR 2 MBI 7 L 56, 52
RIS

I A | PBlhREs. Bitlwe
1. = DR/SC/WP: 1IBZWiRIIERZHT. FMTHZAZHEKEL . Rt A
|E, = 1% 1me, S5HR,
2. BEMBERETEH: Al REBFRIEE - iZ45R > BHEY — BHNK, =53

P Wi | REEIESA FIR, RIBREZMER. FtEZE.,
3. 1285 SFT + Z28HEMK RL: JEifRiRE Er = 22 S8 == EIKT),
BRAZHMME DR 5 SC BRE, B Al FHGSZHENG. IHRBAB. 2
WA BT, HEERmNES5RNER,

0O Wil REZWIER

P o | ZHEUEPSELIEEZENS, £i RL Bl02ZEHRS 5050,

C > WA=, BKRIERIGHOEEE,

D We |G, BIRRYE; BESANE.
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Salus 8;EpIFRIESR

* CompDiag-Bench
- RE—1TXZHITENER,

179." E % ijﬁ/\ r—*ﬁ EE 7‘] AI Ilﬁ ,ﬁ E Extract & & Physical Exam

£ o BEIRBRIIFREDT Y

@ JTO (B} tnput: Initial Clinical Context | Metric 1: Diagnostic Accuracy

E =]
Judge Top-3 Gold
Model  Diagnosis Standard

J

a = Test Sequential Adjudication
q0 iTistory of Results Test Requests Flow
a Present Iliness

*E ( ﬂﬁq E$$ 1 L) IIE-I f§ ) T é Prior Test Results

(for referrals)
Verification by
Human Experts &

* Salus v’ | & g

Metric 2: Information Sufficiency

Examination
Findings

LZRREZEEEMRN, LD E 4
W ;E IE g]:ﬁ EE E /I\ g HID\ % @u g o (c) Test results of E, Disgasitie nn Test Request E,
(DR /SC /WP ) , EHEE

Oracle :\ccunmlalg.'d Fresh
Model Transcript  Diagnosis

. J

Split Environment E I, E

‘ DR:

¢F;\\!‘

) Differential ,v \mlet ' Workup
I mg d 'ﬂ %IJ ﬁ” *ﬁ Train set: 8645 cases Reasoner m g C m"mlMCominue‘ mﬂ | Proposer
—i i*s D : I ¢ He D(: TOP-k H,, D, Decxslon He, De .‘ .E,.Mu!tlple
: Diagnoses Diagnostic Tests
=, CompDiag-Bench: H t: wmw ) Bl Sto
269 hard cases & Clinical History : :m‘ “‘“"C"’“"‘ P * Chest C'E \
. B e Cancer p ulture
. 483 aoutme cases S | Final Diagnosis: d) € D, |

ACEIEZR
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@ jTo@
yolZ »

Raw Cliniczil;!:.fexl

 CompDiag-Bench
- HIREE | . | =

+ F DeepSeek-V3.1 HEURIE, ﬂ" Y /S \ U .
ERBIEFSMRERANSS | ) e ) —

topuet: Inltaal Cliscal Contest Metrie 11 Diagiustic Accarsey

a

F: e, SRS, BB | o

R. RS e
- ZEHISHITE

. At EETIERIS IR

fite ﬂ SIS BE R IRF R,

A A b iy s B ETES MR ENZENS
— WBIRS AR X {Lis B iR

- IZHTERZE

° = ’%‘Rﬁ I' ﬁ CompDiag-Bench

Diagnostic Eaviromment

CompDiag-BenchiEZR

W\

~ Train set: 8645 cases

269 hard cases &
483 routine cases
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* Salus
— B IR S RIS IE B AR iR
* Differential Reasoner: l[GpRERS, 7= top-k =312 [
« Strategic Controller: JTIAXKISFIIA, HIMNERERE RS, FEEILAZIRE, 2
IET B il S B X E
* Workup Proposer: {BiZBiAAEEEZXA—HBH U EHEEIE

Test results of E; Test Request E;

Diagnostic n
‘ Environment ° E

- DR: ' * SC:
Differential % Strategic Workup
Reasoner m& (onlrolltrC we) Proposerfill
ontinue, f . )
i H, Dt TOp -k H,,D, De H,, Dt ! Et:MUltlplc ‘
H,: C- , laﬁve Diagnoses ' c1snon - Diagnostic Tests |
ini - . Pneumonia 1 . Stop * ChestCT
Clinical History
‘ - . Lung Cancer * Sputum Culture
o y Final Dlagnoqs d® € D, |

Salus {EZR 29



Salus 8iZbIFRIELR

e Salusfii{t
— HEIRREAD IS B o]
- AEBEXRTEEIMEIE rollout, = FHUMidREIERtop I RFRIBIRHISCEIE
— LLM-as-a-Judge 32 1&
- BEZFMESZTRE Y, FRAEFBRE, AXERENFHGUErubriciiR,
=48 XA

LABEL DEFINITION

Matches all core diagnoses; clinically

B et identical to gold-standard diagnosis.

A AN
EHUA t-fﬂll b Core direction is correct with minor
DR Clinically Acceptable precision flaws; differences do not
XDR — (IDRa Ht)’ YDR — {COTt 7Dt} affect subsequent treatment plans.
Clinically relevant but contains criti-
XSC — (ZSCa Ht’ Dt), YSC o {C()’T?C7 St} Partially Correct cz'tl' onlissipns or vagueness that sig-
nificantly impact management.
Xwp = (ZWP, H,;. Dt), Yviip: = {C()TZVP, Et} Tncoriait Fundamentally incorrect, entirely de-
viated from gold-standard diagnosis.
A B ShiA ER A oK 52
iZIBTNBER SFT iJll 8B HIE U - Tl b=
iZBnE TR B0 EITFHI bRt

30



S RIR kbR

~ (I3 5%J8%: CompDiag-Bench — iJllZk 8,645 fjil | izt 752 Bl (269 SEZ +
483 EM ) ; LLM + AREFWERWIF

— 15K
* Top-3 Accuracy(iZWNERZR), Inf. Suff. (SEFRSME). #Rounds  #Tests
— JEEIEEY

* Qwen2.5-7B Instruct, Salus-7B 0 Salus-Zero-7B 8B+ ¢&
- WLERIA

- MRIEEY: GPT-5.2. Gemini 3 Flash

- @AHIE: DeepSeek-V3.2. V3.1, GLM. Qwen

- EXEM: Baichuan-M2-32B. MedGemma 27B

FTBEZEBABR—=/Ae2R1 (DR/SC/WP ) , REEtask-specific promptingdBzfl. &
eSS EX ] 31



Qm

SR XIJECSk

. BERZOILWERAN

LLM Top-1 (955 Top-2 w55 Cn Top-3 (955 €l Inf. Suff. T vsscn #Rounds fiTests

= N B o5 ) Proprietary LLMs 7 "
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