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« BR2YHEET —Y ZHAEDEDHEIE. Transfer LearningDFIAHIC K > TELKRERINTWVWSED, BIFOMRATIRIERATIYPHEHERICE EF->TWBS I &b o T,

« TVUFLICHAEDLERLRR, & A EDIHFE T Negative Transfer IC KB BELHIENA SN D C & ZME.
« HABDLEADERITIEKRELGDID, WENGHEASOLEAZER T 2 EI>REILINTULRL,

« —HT. ERIBHE - NLPAR EBMZE LT MR DEFICH L TMulti-task Learningld A TOEEBNR S5 2 ENbh o> e,

« V—FFTUVF v - flHBDOEAFEDHEEUFFIE (Neural Architecture Search NAS)

e “Adashare: Learning What to Share for Efficient Deep Multi-Task Learning” (NeurlPS 2020)
o EMETIVIC K BIRIET — 5 B DMulti-Task{b

e “Variational Multi-Task learning with Gumbel-Softmax Pariors” (NeurlPS 2021)

 Transformer IC & % Multi-Task Learning® % X 7 O KIRE(L - SFBEEL

e “UniT: Multimodel Multitask learning with a Unified transformer” (ICCV 2021)
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mdx _t TOEW T IUIEEE

e O—ANJLGPUT—/\—_E®DKubernetes 7 A Zmdx{kRiE ./ — REAILERL YUY —XD—iFEIHE

|l LI»

o JupyterHub (https://jupyter.org/hub) IC K BT T UV R—XA TCORRRE. ETRE - 1 —H -8B, 771/

» miflow (https://mlflow.org) (T &K B EERIER DT — T X=Xk, /\A/\—/VFT A =5 EERDNERAL,

_ File Edit View Run Kernel Tabs Settings Help
» - m ot C [A how_to_run.ipynb X | [ masahanai-setup.ipynb X+ P
x B+ XX DO » m C » Markdown v # Python 3 (ipykernel) O
. L o ™/ - [ogb_2022 [ initial_setup / . APy E&EF T &
Ju pyter h ) ~ Reference https://github.com/snap-stanford/ogb/tree/master/examples/isc/pcgm4m-v2
Name - Last Modified
O cuda_115.... 8 months ago
gy st 4 days ago Install requirements
©[R] masahanai.. seconds ago
A setup-req... 4 days ago tpip uninstall -y torch torchvision torchaudio torch-scatter torch-sparse torch-geometric
[ shige-setu... 10 hours ago
gn in
Install cuda 11.5 toolkit (https://developer.nvidia.com/cuda-11-5-0-download-archive?
target_os=Linux&target_arch=x86_64&Distribution=Ubuntu&target_version=20.04&target_type=runfile_local)
Warning: JupyterHub seems to be served #1wget https://developer.download.nvidia.com/compute/cuda/11.5.0/local_installers/cuda_11.5.0_495.29.05_linux.run
; tsudo sh cuda_11.5.0_495.29.05_linux.run —-silent ——toolkit
over an unsecured HTTP connection. We tsudo touch /etc/1d.so.conf.d/cuda-11-5-ib.conf
strongly recommend enabling HTTPS for tsudo sh -c “echo '/usr/local/cuda-11.5/1ib64" > /etc/ld.so.conf.d/cuda-11-5-Lib.conf"
tsudo ldconfig
JupyterHub.
Install pytorch and tools for cuda 11.5
Username:
1pip3 install torch torchvision torchaudio —extra-index-url https://download.pytorch.org/whl/culls
Looking in indexes: https://pypi.org/simple, https://download.pytorch.org/whl/cull5s
Collecting torch
Password: Downloading https://download.pytorch.org/whl/cull5/torch-1.11.0%2Bcull5-cp310-cp310-linux_x86_64.whl (2138.5 MB)
2.1/2.1 GB 433.6 kB/s eta 00:0100:01
Collecting torchvision
Downloading https://download. pytorch.org/whl/cull5/torchvision-0.12.0%2Bcul15-cp310-cp310-linux_x86_64.whl (22.3 MB)
22.3/22.3 MB 26.7 MB/s eta 00:0100:01
Collecting torchaudio
Downloading https://download. pytorch.org/whl/cul15/torchaudio-0. 11, 0%2Bcul15-cp310-cp310-Linux_x86_64.whl (2.9 MB)
2.9/2.9 MB 30.6 MB/s eta 100:
Requirement already satisfied: typing-extensions in /opt/conda/lib/python3.10/site-packages (from torch) (4.2.0)
Requirement already satisfied: numpy in /opt/conda/lib/python3.10/site-packages (from torchvision) (1.22.4)
Requirement already satisfied: pillow!=8.3.%,>=5.3.0 in /opt/conda/lib/python3.10/site-packages (from torchvision) (9.1.1)
Requirement already satisfied: requests in /opt/conda/lib/python3.10/site-packages (from torchvision) (2.28.0)
Reauirement alreadv satisfied: urllih3<1 .27 >=1.21.1 in /ant/conda/lih/nvthan3_10/<ite-nackanes (from reauests—>tarchvision) (1_26_0)
™ Terminal 5 X |+
i 0 NVIDIA GeForce ... On | 00000000:4B:00.0 Off | N/A i
| 40% 26C P8 20W / 350W | 1MiB / 24576MiB | 0% Default |
| . . | | | w/a |
D ytel’ hub Home Token Admin masahanai = ® Logout + +
.
| Processes: |
| eu eI cI PID Type Process name GPU Memory |
| ID  ID Usage |

Experiments  Models GitHub  Docs

Server Options
Experiments +

CPU Server material-multi-task ] Share
Spawn a notebook server with CPU only

default 2@ @ Track machine learning training runs in an experiment. Learn more
1 GPU Server material-multi-task 2 [
Spawns a notebook server with access to a GPU material-single-task 2 [ Experiment ID: 1

» Description Edit
2 GPU Server s :
Spawns a notebook server with access to two GPUs ) ) ) )
£_sRefresh Download CSV, \ Start Time All time =:] & Columns Only show differences o Q Search Filter Clear

Showing 100 matching runs

3 GPU Server
Spawns a notebook server with access to three GPUs Metries > Parameters > wEB Y
1 Start Time Duration  RunName User Source Version Models epoch t_mae_total_m t_mse cgc_activate  cge_dropout  cgc_edge_feat  traking_uri train_val_test_ num_workers
@ 4 months ago 2.0h all_3270fc... masahanai [ main.py = = 429 3.762 46.54 RelLU 0.2 40 http:/flogin:... [0.867, 0.0... 2
4 GPU Server © 4 months ago 1.7h all_418a33..  masahanai ) main.py s o 569 3713 26.16 RelU 0.2 20 http:/flogin:..  [0.867,0.0.. 2
Spawns a nOtebOOK server th access to four GPUS @ 4 months ago 1.2h all_5de505... masahanai [ main.py = = 529 3.195 37.63 RelU 0.2 40 http:/flogin:... [0.867, 0.0... 2
© 4 months ago 1.6h all_5fag54..  masahanai ) main.py o o 729 2.027 19.05 RelU 0.2 20 http:/flogin:..  [0.867,0.0.. 2
@ 4 months ago 1.9h all_6cf57e... masahanai [ main.py - - 859 2.045 21.15 RelU 0.2 40 http:/flogin:... [0.867, 0.0... 2
© 4 months ago 255h all_0ad15d..  masahanai © main.py s o 559 2612 29.98 RelU 0.2 20 http:/flogin:..  [0.867,0.0.. 2
= @ 4 months ago 2.8h all_9ffdeed... masahanai [ main.py - - 979 1.805 13.15 RelU 0.2 40 http:/flogin:... [0.867, 0.0... 2
& © 4 months ago 2.2h all_bad6dd..  masahanai ) main.py o o 999 1564 9.508 RelU 0.2 20 http:/flogin:..  [0.867,0.0.. 2
@ 4 months ago 2.0h all_104370... masahanai [ main.py - - 889 2.538 30.46 RelLU 0.2 40 http:/flogin:... [0.867, 0.0... 2
© 4 months ago 1.1h all_dce069..  masahanai ) main.py s o 499 2.119 2279 RelU 0.2 20 http:/flogin:..  [0.867, 0. 2
@ 4 months ago 1.1h all_97e1ac... masahanai [ main.py - - 249 3.57 44.44 RelLU 0.2 40 http:/flogin:... [0.867, 0.0... 2
© 4 months ago 1.0h all_65a17b..  masahanai ) main.py s o 359 1.902 16.96 RelU 0.2 20 http:/flogin:..  [0.867,0.0.. 2
@ 4 months ago 2.3h all_bd08ad... masahanai [ main.py - - 999 1.596 10.59 RelU 0.2 40 http:/flogin:... [0.867, 0.0... 2
© 4 months ago 2.4h all_0643d0..  masahanai ) main.py S o 999 1.693 16.08 RelU 0.2 20 http:/flogin:..  [0.867,0.0.. 2
\7\ @ 4 months ago 2.4h all_89acc1... masahanai [ main.py - - 999 1.91 19.71 RelU 0.2 40 http:/flogin:... [0.867, 0.0... 2
O @ 4 months ago 53.7min all_odscaf... masahanai £ main.py - - 199 3.769 46.54 RelLU 0.2 40 http:/flogin:... [0.867, 0.0... 2
@ 4 months ago 1.9h all_953b06... masahanai [ main.py - - 669 1.799 13.05 RelU 0.2 40 http:/flogin:... [0.867, 0. 2
O © 4 months ago 1.7h all_597ade..  masahanai & main.py - - 759 1785 15.53 RelU 0.2 20 http:/flogin:..  [0.867,0.0.. 2
© 4 months ago 2.2h all_aa12bc..  masahanai ) main.py 2 5 999 1.862 18.46 ReLU 0.2 40 http:/flogin:..  [0.867, 0.0.. 2
@ 4 months ago 1.5h all_dad59c... masahanai [ main.py - - 329 3.769 46.54 RelU 0.2 40 http:/flogin:... [0.867, 0.0... 2
© 4 months ago 245min all_1cf2e0..  masahanai ) main.py 2 B 259 1.886 1861 ReLU 0.2 40 http:/flogin:..  [0.867, 0.0.. 2

m © 4 months ago 1.8h all_36dee7..  masahanai ) main.py - - 799 1.56 11.54 ReLU 0.2 40 http:/flogin:..  [0.867,0.0.. 2


https://jupyter.org/hub
https://mlflow.org

FirRER (MEFH vs EERE < NLPOMulti-task LearningDiEL))

o ERERFH°NLPDMulti-task learning Tld\N—2X & 735 Single-task E 7L Z 53R U DE D Z EH IR I B2 2 & TMulti-task ET )L ZHBET %,

o TIEERTIE. FDXOIBNR—RERRBSingle-taskETIVZEDTeHIC. SEIXBYHEEICKHUT, ZORERBETINTAX(NTX—F8 + LAT7E) =518

« KFXHIZGNNTETIL (CGCNN) ZFIFA L. LT %Grid searchiC T/\A /X=X A —FH—F5FEIT, B514*5*2*4=160 /\T—V DEE %= E1T

1. GNNL - 77# (Message passing®[El#) [1, 2, 4, 8]

2. Decoder MLP L -1 77%% / Hidden Unit #{ (GNN#& D)5 OutputX TDLayer) [1,2,3,4,5] / [64, 128]
c HWRNR—RALBBLIOIGHBPNBETIVTA XIEEL., PHEICEK >TEENIT/INZINS
s EFIVOBEBEHIEMHTHD., FOERHEHPDBETHDI I bbb >,

s Best GNN Size Best Decoder Size
Band gap 4 Layers 1 Layer / 128 Hidden Unit
Elasticity 2 Layers 4 Layers / 64 Hidden Unit
Dielectric Properties 1 Layer 1 Layer / 64 Hidden Unit
magnetization 4 Layers 5 Layers / 64 Hidden Unit
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