IRIE (“Yield” Surfaces of Shape Memory Alloys and Their Applications) M EFHIHRS

MAOZFFESMIEFR GPU IIEZLE, AERITT— 1S 1000 PMERAIFZRIETZ

&% (SMA) [I—ERAECREITESARNEZE,

1Z73Z(F A Python BHTSCHL, OB/ B4R 1000 MNEEXERIEN, =

TURNEEN K ENEREFAMITR, TERER(H THNSEHEEI, BREDE

W =siE), FIREEREEERE (RMUTF Schmid BE) THEIIRLY
(\(\alpha _{\text{Ave}}\)) ez AMLtt (\(\alpha _{\text{Max}}\)) , EREZLL&EHIHIT—

RYERARE.

ZtREFEE

737 LI 1000 NMERIAVEI, ZOLBRETERETIERERENE. HRHIE Schmid EERY

BEEIZNITEAETIN. LIRBRHRN D ERIAS 3 — U E R E.

python

import numpy as np
import matplotlib.pyplot as plt

¥ 1. YIBHSHENIAER 1000 NMRRIRHIE

n grains = 1000

# .. HAbE AR N BRSK EFIEAE AL . .

# 2. FUtEFERAATEIMERFAAIRR THIN R
# oo AN TAMREEIRITE. . .

# 3. IHESERFEAME TIRAEE

# 4. WHMNADZTE (sigma2-sigma3 FH) ITEERKR
# BIBEE: THEFHIR—EZEDD
oL EBHSITE. ..

# 5. TS HII—{EIRE
.. RERES. ..

Use code with caution.
Al can make mistakes, so double-check responses

You said: #0{a]F GPU Rit+H&?

#IF GPU nNiEi+HE 1000 MREAIFAKICIZEE (SMA) ElRE, & UEFIEEE
MRS RE 5“ZSRh. SDEAER " MMIINTE, 284S GPU RIET MLl
TR, XFSEEBERIAIRERK (I8 1NIRTE Schmid EFitE) 2
HARIERIESSEUE (SIMD) 175 (vield surf... p. 2), [1, 2]

ATNEEAR GPU itEMET S =5 E:

1. Belit BIREIERS (LA CUDA Fafil))


https://www.hpe.com/cn/zh/what-is/gpu.html
https://aws.amazon.com/cn/what-is/gpu/

PRI (Grid & Block): H#EFEE—RJIAZE (Stress State) BREFH—1
LGFER (Block) , MRAMIZNEE (Thread) D BKCIEARRERIGENL

(Grain)
KIS BN EREAREN—RAAIENRER (BUIA) (vield surf... p.
3), IEMZEANFFIEDERMIER (Variants, 8 NiTi B9 12 #3EE) | iHE
HEERI \(K = S_{ij} EM_{ij}\), FHHEHIZERAIRATI (K_{Max}\) (yield surf...
pp. 2-3),
HMAIF£Y (Block Reduction): FlJFH Block NEBEY shared Memory (HER
7F) | SZRJPRES TIELREE A \(K_{Max)\) #THEKFIEEYS, Bi
£ GPU g eI RIS ZARIOLL ) \(a_{Ave}\) (yield surf... p. 3),

2. B(FscE B

#EER (CPU iR): EAEHAERL 1000 N EARIFENLENRIRER \(R)) (vield
surf... p. 3), FEN 3D NAZERVAEMIE (FIIBRERMH, [E46. 51
SEMREEA MR AORERSE) . [1]

S1F(E4 (Host to Device): EREAIA. SEAREBNISKEUNRNDRE
—RMEFENE GPU £7%F (Global Memory) =,

ZEEINIT (Kernel Launch): B

calc_yield surface<<<num stress points, 1020>>> AURZEREL (ER:
1000 PMERRIIEYFATLARR— MZIR 1024 _ERRAVEFRIR—IRMEANIESE)
HIEEESA—: BTN RITEHNEIRAINER CPU, BRLLEM
ALE BTRYERARTIDH TIA—4 (Normalization) , ERZR0H XS AYEARIRPRIE
(yield surf... p. 3),

3. U EEBES (Python + Numba CUDA 3844)
python

import numpy as np
from numba import cuda

@cuda.jit
def calc yield surface kernel(stress grid, grain orientations,
base variants, output avg k):

# 81 Block AE—MRVZRINIRE, 81 Thread WME—MEIFRIEKL

stress idx = cuda.blockIdx.x
grain_idx = cuda.threadIdx.x

+ FEIREERFRATRAFLRFY

shared works = cuda.shared.array (shape=(1024,),

dtype=numba.float32)


https://www.hpe.com/cn/zh/what-is/gpu.html

if stress idx < stress grid.shape[0] and grain idx <
grain orientations.shape[0]:

S = stress grid[stress idx] # HEINJKE
R = grain orientations[grain idx] # HRIERRIENFIAERE
max work = 0.0

# IBHERSERAITESEAER (LANiTi 12 DEAKAH)

for v_idx in range(12):
# 1. AMFENR: BENEBETNTIEEE RN BSITR
Et = transform strain(base variants[v idx], R)
# 2. iHE schmid IfJ: K = S i * Et_ij
work = dot product 3d(S, Et)
if work > max work:

max work = work
shared works[grain idx] = max work
else:
shared works[grain idx] = 0.0

cuda.syncthreads () # RFZHRHNFIELEE

# EHEAFPEITFIRL9KR, HHEIX 1000 NMRARISI

# ... (I3L9KRFOARED)

if grain idx == O:
# BERIE— N EEE SRR N THFIYIBE NBHER
output avg k[stress idx] = shared works[0] / 1000.0

Use code with caution.

4. EEFERNHA TR
« Python &£ (%, FAAIRIR) :
o CuPy: A5 NumPy B2—5, AJBE#E GPU LTRSS =
izE, KBERERI.
o JAX: MAEHBETEE, 3FE Python (KEBEIRIE (JIT) AS
A9 GPU #1888, [1,2, 3, 4]
o C++/CUDA &3 (IBKiRFIERE)
o {#F8 JR4E CUDA C++ RE .cu 3f4, FAHR Thrust FEHY
thrust: : reduce BN RBAEARNRAINH TEEIRB AR, [1,
2]
o EREATH:
o ItESERE, BEIRAIEING, BiEF Python BY Matplotlib &HiEE
EmE (90 \(\sigma_1=0\) $25m) B9 2D fEiRO5Rask, =
ParaView E%SH 3D EIREMAER, [1]


https://www.researchgate.net/publication/394822068_A_Surface-Based_Heat_Source_Model_for_Thermomechanical_Simulation_of_Additive_Friction_Stir_Deposition_Process
https://www.sciencedirect.com/science/article/pii/S0264127523009449
https://www.researchgate.net/publication/398050392_An_efficient_GPU-accelerated_calibration_of_crystal_plasticity_model_parameters_by_multi-objective_optimization_with_automatic_differentiation-based_sensitivities
https://www.researchgate.net/publication/389260033_Efficient_GPU-computing_simulation_platform_JAX-CPFEM_for_differentiable_crystal_plasticity_finite_element_method
https://ww2.mathworks.cn/help/parallel-computing/illustrating-three-approaches-to-gpu-computing-the-mandelbrot-set.html
https://fastonetech.com/newszblog/post/27590.html
https://ww2.mathworks.cn/help/parallel-computing/illustrating-three-approaches-to-gpu-computing-the-mandelbrot-set.html

INREFTRNFII, FHATTLTAIBERX 1000 P RERIRIBNELEIEREN S ERSR
{PEERIEEEIEPERINESTTIR. B RIEMA TR Python (CuPylJAX) &2
C++ (CUDA) RHFRS?

4

8 sites
o iBA GPU ItBM=f7i%: SEMBEFES
2 MATLAB 7£ GPU HBRIEUERT, ST GPU EHITHEREIZEEERITE. gpuArray SSRMETIFSH
I GP...

4\
mathworks.cn

« AR GPU? |IHEILK BE
EfZAIEEIT(GPU) REMRTHITAERAER, FTATHITERER. TR RIFEWINSEES. 5
T IRMEIFRESSHI CP...

HPEFT

Hewlett Packard Enterprise

e {42 GPU? - Graphics Processing Unit 1¥f#- AWS
EFALIESTT (GPU) B—MALISIEHTHFITENEFEIE. BFER. HF3I (ML) MnwiE
FUHEESTEGAEEL...

Amazon Web Services (AWS)
Show all

You said: 5 ZHIM LAY GPU FJLARNE? 1000 MNEHRIAY
B, MLIBIEERRBRLEENRIR GPU EETLIEA. (1]
& 1000 NEEAIAY SMA JEIRE, FIBREFTEEXN TR ARESRITIER /N, BX3
EiE CPU KRKARIE, [FRBZEN=IR GPU (A14xER] NVIDIA T4, #%5 16GB
B1F) KBEXNZSERL Schmid BETE, NPHREREEHER. [1, 2]
RIEFNRNREE. BN REEMacEEANRE GPU EE8UT:
1. Google Colab (&8X Colab) — I
XEBrIEK&ERTHNRE GPU &, BEETMITAY Jupyter Notebook 3iiE, [1,
2]

- REHE. SREH—ENRENE (BREBEREZCNESLSERAREUVNGT) |

S BCE{R—IR NVIDIA T4 GPU (16GB 8fF). [1, 2]
. f{EAAZE:


https://www.gmicloud.ai/en/blog/where-can-i-get-free-gpu-cloud-trials-in-2026-a-complete-guide
https://www.google.com/search?ibp=oshop&prds=pvt:hg,pvo:29,mid:576462826605472387,imageDocid:6551944823910197595,gpcid:2108192630359877984,headlineOfferDocid:14291490342917394041,catalogid:12599472940609113799,productDocid:7874341331060824995&q=product&sa=X&ved=2ahUKEwjlh9aaiZ6VAxWyTWwGHQE6IP4Qxa4PegYIAAgJEAI
https://aimultiple.com/free-cloud-gpu
https://softhubtools.com/google-colab-ai-guide-earn-2026/
https://medium.com/data-science-in-your-pocket/free-gpu-providers-for-ai-beginners-9b6bfdc365bf
https://aimultiple.com/free-cloud-gpu
https://www.thundercompute.com/blog/colab-alternatives-for-cheap-deep-learning-in-2025
https://aimultiple.com/free-cloud-gpu

1. &= Google Colab E,
2. FE—EICAR (Notebook) .
3. REFERERY rRuntime (XEBHITFER) -> Change runtime type (B
BOS{TRISERY) |
4. TERE(HHNESE (Hardware accelerator) &i%iE GPU (BEEVAME
T4) , RERE. ]
o % MBELANET NunPy, Matplotlib, CuPy, PyTorch FHJLFAAERM
RIFEHER GPU IIEE, (RFABERFTIRE, EEMNEHEEETT.
[1]
2. Kaggle Notebooks — FEHISE
Kaggle R TE FHEIERIFRETYR, tRHTE2R2%19=Im Notebook, [1, 2]
. RBME: SREEITANRM 30 B B9%ZE GPU FEITK, BEBEDES
NVIDIA T4 5 P100 GPU, [1, 2]
- (ERERGZE:
1. EMFER Kaggle EX.
2. BHE—EIEICA (New Notebook) ,
3. EAMNEIREY settings $KE Accelerator, EHEYMRS GPU T4 x2 5
B GPU,
o % BrIEHE 30 NHHEIREERN, A% Colab NARZMRAMFRESX
RS AVIREEE MR AT sElT . [1, 2]

FTRIFRY 1000 N ERAIGRAFREIN:
EXEW RS L, £/ Python + CuPy (GPU hiRAJ NumPy) RXERESRIM
%o
{RAJLAE#E1E Colab BT8RN T s K& GPU IIiEE:
python

'pip install cupy-cudal2x # TRERZIWIAMERN cru FEEE
Use code with caution.

SAIERIA GPU RYREEREF1THFIE, 18 1000 PERAATEEINER RIS
python

import cupy as cp
import numpy as np

# £ cru BFRHIRNL 1000 PNERAVEE (LMY AEITRE)


https://colab.research.google.com/
https://www.geeksforgeeks.org/deep-learning/the-top-3-free-gpu-resources-to-train-deep-neural-network/
https://softhubtools.com/google-colab-ai-guide-earn-2026/
https://lalatenduswain.medium.com/kaggle-vs-google-colab-which-cloud-notebook-platform-should-you-choose-in-2026-da053a02fcb7
https://medium.com/data-science-in-your-pocket/free-gpu-providers-for-ai-beginners-9b6bfdc365bf
https://www.thundercompute.com/blog/colab-alternatives-for-cheap-deep-learning-in-2025
https://aimultiple.com/free-cloud-gpu
https://www.kaggle.com/
https://www.thundercompute.com/blog/colab-alternatives-for-cheap-deep-learning-in-2025
https://iotbyhvm.ooo/best-free-cloud-gpu-platforms-in-2026-google-colab-kaggle-and-more/

grains_gpu = cp.random.random( (1000, 3, 3))

# £ cpU HENMFEMRIIIRE
stress gpu = cp.array([[1.0, 0.0, 0.0], [0.0, 0.0, 0.0], [0.0, 0.0,
0.011)

# R EEFREFRE cp.dot () £ cPU AESFHITEBAETA &ML
+ B52ZfE, B cp.asnumpy () BEERKE cpu, B matplotlib EIH/ERE

Use code with caution.

SMRERE T, HITTLUCSH—ERE 12 B ERAEE MRS KETIETS
RRAIRER TAI Python (CuPy) X8, FERIENMRALX BB OEFTER

f8ng?
‘@

8 sites
e Where Can | Get Free GPU Cloud Trials in 20267 A Complete Guide
21 Oct25 What are the best completely free GPU platforms? The most ac...

-

GMI Cloud
e Comparison of Top 6 Free Cloud GPU Services - AlMultiple
24 Apr 2026 — 4 hours in a 24-hour period. 16GB. Lightning Al. Various. 4 ...

AlMultiple
e Free GPU Providers for Al Beginners | by Mehul Gupta - Medium
31 May 2026 — In this article, we'll explore some of the best free GPU pro...

Medium-Mehul Gupta
Show all



