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Competition Topic:
Al Agent-Based NPU Design and Verification
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I. Competition Task

AEFREKRSENBIRIT—FANPU (HEMELIEEE) |, SLHIFastViT-T8EIG DS MLZHIHEIRDN
BE. FastViT-T8RAppleF2023FEICCVARIN ERRIEER M Transformertiiy, BEH£4005
24, 1HE8790.7 GFLOPs, fElmageNet-1K&EEE FIAF76.2%A9Top-1HEHRER,

SEINLEEFTIERANESHER (WClaude, GPT-4, Qwen%s) HIZEEHRAIER, BUE
BEAAR AR B s B aitibssmINPURYIZT. IIEFIIC TIE.

This competition requires participating teams to design an NPU (Neural Processing Unit) that
implements the inference function of the FastViT-T8 image classification network. FastViT-T8 is a
lightweight vision transformer model published by Apple at the ICCV conference in 2023. It has
approximately 4 million parameters, a computational cost of 0.7 GFLOPs, and achieves a Top-1
accuracy of 76.2% on the ImageNet-1K dataset.

Participating teams need to select a large language model (e.g., Claude, GPT-4, Qwen, etc.)
and build an agent framework independently. The design, verification, and optimization of the NPU
must be completed automatically or semi-automatically by the agent.
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Il. Design Specifications

2.1 WAREER
2.1 Input/Output Requirements

NPURBEEU256 x 256/ F=HIRGBEIRIE AN, BIGEIEIEINIINTS, TEiz{TFastVIiT-T8
RUHEIEIRAR, Mt A1000K55RER, XWiZlmageNet-1KEHEERIZES], RITRILIRAINTSE{LHE
2, LU EFP16ELRERESR.

The NPU shall receive a 256x256 pixel RGB image as input, with image data formatted as INT8.
Upon completing the full inference process of FastViT-T8, it shall output classification results across

1000 classes, corresponding to the ImageNet-1K dataset categories. The design may use INT8
quantization inference, or opt for FP16 or mixed-precision schemes.

2.2 IEUFEER

2.2 Verification Requirements

SENBFTERMTENIEHMFEINE, ERRIRITRIIER Y. BIERZEDFERES MU ER
Tk, FRMEImageNet ERIFBRERML.

SENBBEXRA LSS T EERFRRMD B IR A EIEHRIEFIRITAIEREFEEUniVista Design
Assistant (UDA) {E &% EE (Baseline) , HERAYCIRPEZEIFMOITHELL FEIER RRISOHER
AR BustEle. UDAT ERREFIEE SRS TE.

Participating teams must provide a complete functional simulation environment to demonstrate
the correctness of their design. Verification must be tested on at least five test samples, and the
accuracy performance on ImageNet must be reported.

Participating teams are required to use the digital design Al intelligent platform UniVista Design
Assistant (UDA), launched by Shanghai United Imaging Industry Software Group Co., Ltd., as a
reference benchmark. The submitted report must include a detailed analysis of the improvements
and measures compared to the baseline solution. The method for obtaining and deploying the UDA
tool will be notified later.
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I1l. Scoring System

REXAEUMDIIMNEDRITFES L. TAEAINEHBENGIERIAMATREEM D607, FR
A0DTRIEREE. 1468, IHFEFEREUNMEERIRNE TIINGES .

The competition adopts a scoring method combining a base score and weighted scores. Teams
that complete the basic functionality and pass verification will receive a base score of 60 points. The
remaining 40 points will be awarded based on a weighted evaluation of performance across four
dimensions: accuracy, performance, power, and area.

3.1 Efitis (60453)
3.1 Base Score (60 points)

RiteeE T BIm TRastVIT-T8HEERIE, AEEDSNUEAFA LBEISERNSRME, BIa3kE
60 Efitisy. XERY" SN SIeRHETUER, JEEMEFTEERN, FEXKLERFERERR,

A design that can successfully run the complete FastViT-T8 inference process and obtain rea-
sonable classification outputs on at least five test samples will receive the 60-point base score.

"Reasonable output" here means the output format is correct and the values are within an expected
range; achieving specific accuracy rates is not required.

3.2 [#EEITS (4043)
3.2 Performance Score (40 points)

FIRAODIRBLATNEDE: BELH50% (2057) , MEEFITIFERG25% (F10%9)) , ERAR
INLE, MRS PSLESES, EIRFITIFEIESKY130 T2 EE,

The remaining 40 points are allocated according to the following weights: Accuracy accounts for
50% (20 points), Performance and Power each account for 25% (10 points each). Area carries a

smaller weight and is considered comprehensively within the Performance and Power scores. Both
area and power are evaluated under the SKY130 process.



BETR (203) XAF—MANITE. MBI EMMGIERIAED, EImageNet-TKIGIEE (
HAZLRHONHNFE) ENilTop-1/ERE, EREREEIAEE20S, EMMAMERLLFIIFE.
HHEAA: BESD = (RNERR / &RERE) x 209,

Accuracy Score (20 points): Calculated using a normalization method. Among all teams that
pass the basic verification, the Top-1 accuracy is tested on the ImageNet-1K validation set (or a test
subset provided by the organizing committee). The team with the highest accuracy will receive 20
points. Other teams' scores will be scaled proportionally. Calculation formula: Accuracy Score =
(Team's Accuracy / Highest Accuracy) x 20 points.

HRETs (105) EEEREERMBIER, FHEE N AEWEEBMENEGEE, ERENX
FRIRERKEGATERIATIE. PO RGEEEXM I ER, FHEWRS. EREEINRITHEIHE. X
RIF—th=0, 4RERMAIBAESE10, EAbBAARIRLLAIRE.

Performance Score (10 points): Primarily examines inference throughput and latency.
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Throughput is defined as the number of images processed per second, and latency is defined as the
time required to process a single image. Scoring comprehensively considers both metrics; designs
with higher throughput and lower latency receive higher scores. Normalization is used, with the
best-performing team receiving 10 points, and other teams' scores scaled proportionally.

TS (105) ERNPUEHEHEERZFHFIYINGE. IWFEREAMNGEE10:, HittpAhiziEE
(RINFESAINFERILLET &S D . EHEREETSE RN IRNEHITIFEST.

ERAEMEEFIINFEITD PMEASERR. EteesiFEaNER T, ERENIRIHEREES
B9

Power Score (10 points): Examines the average power consumption of the NPU during
inference. The team with the lowest power consumption receives 10 points. Other teams' scores are
calculated based on the ratio of the lowest power consumption to their own power consumption.

Power evaluation must be based on power analysis performed on the post-synthesis gate-level
netlist.

Area is considered as a reference factor within the Performance and Power scores. In cases
where performance or power are similar, designs with smaller area will receive a higher evaluation.

elFS (RFE1043)

Innovation Bonus Points (Up to 10 points)

EEREAMESRIZIT. NPUZRKERIFT. MHURAFLEERERIMAINEITLERETINIG, &S
1053, EHREMESRRIBINCIEEMBAMARERE52IND, NPUZRMRIEIHFYE (A0FFAETRER
®’it. FEERLMN) THRERS3DINS, Bt (HERL. siSEERE) JRERS2
vayi/iba

Teams demonstrating outstanding contributions in areas such as agent framework design, NPU
architecture innovation, or optimization techniques may receive additional bonus points, up to a
maximum of 10 points. The automation level and versatility of the agent framework can earn up to 5
bonus points. The innovativeness of the NPU architecture (e.g., novel dataflow designs, memory
hierarchy optimization) can earn up to 3 bonus points. Other optimization techniques (e.g., sparsity,
dynamic precision adjustment) can earn up to 2 bonus points.
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IV. Submission Materials

4.1 BARRS
4.1 Technical Report

SHNOFRERX—MDIRAIRS (PDFEI) , AEBREERMERIRITRAR. NPUZRMTS
£, ENRIREREDST. PPALGE. ARSERMEENRZEHSHAINANERE. RENE
Mg BRI T IR R R AN ISR,

Participating teams must submit a technical report (PDF format), including the design concept
of the agent framework, the NPU architecture scheme, quantization strategy and accuracy analysis,
PPA optimization methods, interaction logs between the user and the agent framework, and any
manual intervention involved. The report should clearly explain the design ideas and key technical
choices.

4.2 [FREBSHE
4.2 Source Code and Scripts

FTEETEBIRTLZITHIE (S#FVerilog, SystemVerilog, Chisel & B HEHIAES) , UK
BEEMBXNHATEEN 4., RNFEREAMENNFENARNEEHA. FrEBNEESH
R, (ETITE.

Complete RTL design code (supporting hardware description languages such as Verilog,
SystemVerilog, Chisel, etc.) must be submitted, along with agent-related scripts and configuration

files. Simulation testbench code and synthesis scripts must also be provided. All code should have
appropriate comments to facilitate review.

4.3 I8IER S
4.3 Verification Report

WIHREFEZBREEEE. EV0A N RIEIERFES. SRS (EfR. HEEEE) LU
RINFES RS,

The verification report needs to include functional simulation waveforms, at least five
end-to-end inference examples, a synthesis report (area, timing data), and a power analysis report.
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V. Reference Resources

5.1 BB 5&R
5.1 Model and Data

FastViT-T8AYFN) ISR AT LAM Py TorchfgtimmEEsREY (1EBUEFRAfastvit t8.apple intk) |,
WAl LAMAppleEAGitHubtZE (https://github.com/apple/mli-fastvit) EtHugging Face FZ,
The pre-trained model for FastViT-T8 can be obtained from PyTorch's timm library

(model name: fastvit_t8.apple_in1k), or downloaded from Apple's official GitHub
repository (https://github.com/apple/ml-fastvit) or Hugging Face.




