
Ԝ  AI ¥ AI Lab 

AI Lab Ύ 

└  ¥ ᴋⱵ  ¥  ¥ Ⱶ ¥  

ῃ ᶏ  

 AI Lab Ύ 

֟  AI Lab̂ ף  baizĕ ⱬ̃ 
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҅ɻAI Lab ב  

AI Lab  DaoCloud Ԑ  AI ᵣ Ҭ  AI ⱬ ̆  MLOps / LLMOps ҍ

̆ ᶫ׆ ȁᴋⱵ ⌠ ѿ ⱬȂ ׃  AI Lab 

֟ ᵝȁⱳ ȁ ᴆ ץ̆ ᶏ ᵬȂ 

Ѓ҅Є־Ӎ  AI Lab 

AI Lab  DaoCloud ₮ ԍԐ ᵬ  AI ⱬ ̂ ⱬ̃ȂAI 

Lab ᶫ ѿᵣ  AI ᵣ ̆ ⱬ̆ᴨ  GPU ̆ ⱬ ѿ

̆ ⱬ ᵞ ⱬ ̆ ғ ᶫԅᴨ  AI ̆  AI 

̆ⱴ ꜚ ҙ  AI Ȃ 

ꜗ  

  

ⱬ ῃ  
ᶭ ԍ DCÊ DaoCloud Enterprisẽ̆ ᶫ ⱬ̆

ⱬ ȁ  GPU ѿ ̆ ᶫѿ ↓  vGPU ѿᵣⱴ

Ȃ 

 
Ҭ ҍ ⱬ̆ ᶫ ȁ ῀ȁ

ⱳ ׆̆ Ữ ᴨ ̆Ḡ ҍ Ȃ 

 
 MLOps  LLMOps ̆ ᶫ ̆  

JupyterLabȁCodeServer̆ ӈ ̆ѿ  GPUȁ

Ȃ 

ᴋⱵ  
ᴋⱵ ῃ ̆ ᶫ ⇔ ᴋⱵ ̕  Pytorch

ȁTensorFlowȁPaddlePaddle Һ ᴋⱵ ̆ ȁ№ ȁ

ȁ ᴋⱵ Ȃ 

GPU  
ץ ῃ  GPU  GPU ᶏ ’̆  GPU Ҭ ╠ ᴋⱵ

’ ̆ Ḃ  GPU ⱬ ᵀȂ 

↓  
⇔ ↓̆ ↓ҍ ᵬ ῏ ̆Ḡ ҩ Ҭ ↓

ҍ Ȃ 
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֥  

 

 1 AI Lab ֟  

ЃԑЄ  AI Lab ᴌ 

 DCE  v0.17.0 ӊ ҙ ץ  AI Lab ᴆ̆ ̕

ט֜ ҙ Ȃ 

Ὴ ꜙ  

AI Lab ֽ ῃ Ⱶ Ȃ 

ῃ Ⱶ ̆  Helm  - > Helm  ⌠ baize  Ȃ 

Ԋ  

 UI  YAML ̔ 

¥ ҹ baize- system 

¥  <YOUR_DCE_HOST>/kpanda/clusters/kpanda- global -

cluster/helm/charts/addon/baize  

¥ kpanda- global - cluster ῃ Ⱶ  

 baize- agent ᵲ  

 AI Lab Ҭ  baize- agent̆Ӟ ᵬ ᴆ ⱳ

Ȃ 

ҩ ⱬ ᵬ ῤ̆ ᴆ̆Һ ᴆ ̔ 

¶ gpu- operator ̔∆ Ҭ  GPU ̆ №ᴪ  GPU Ҍ ̆

ȉGPU Ȋ Ȃ 

¶ insight - agent̔ ᴆ̆ ԍ Ḥ ̆ ȁ ȁԊᴆȂ 
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¶ baize - agent̔ ԅ AI Lab ᴆ̆ ȁ ȁPytorchȁTensorflow 

ⱬ ᴆȂ 

¶ ȍ Ȏnfs  Ữ Ⱶ̆ ԍ Ȃ 

҉ץ ᴆ ̆ ↕ᴪ ⱳ ᶏ Ҍ Ȃ 

 baize- agent 

baize - agent  ᵬ Ȃ Ҋ ̆ ῀ ᵬ ̆  Helm  - > 

Helm  ⌠ baize - agent  Ȃ 

 

 2  Helm Ҭ  baize- agent 

Ԋ  

 UI  YAML ̔ 

¥ ҹ baize- system 

¥  <YOUR_DCE_HOST>/kpanda/clusters/<cluster_name>/helm/charts/addon/baize 

¥ cluster_name ᵬ  

YAML ᶛ̔ 

cluster - controller:  
  image:  
    registry: ''  
    repository: baize/baize - cluster - controller  
    tag: v0.4.1  
global:  
  cluster:  
    schedulers: []  
  config:  
    cluster_name: ''  
    dataset_job_spec: {}  
    inference_config:  
      triton_image: m.daocloud.io/nvcr.io/nvidia/tritonserver:24.01 - py3 
      triton_images_map:  
        VLLM: m.daocloud.io/nvcr.io/nvidia/tritonserver:24.01 - vllm - python - py3 
  debug: false  
  high_available: false  
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  imagePullPolicy: IfNotPresent  
  imagePullSecrets: []  
  imageRegistry: release.daocloud.io  
  prod: baize - agent  
  resources: {}  
kubeRbacProxy:  
  image:  
    registry: ''  
    repository: baize/kube - rbac - proxy  
    tag: v0.8.0  
kueue:  
  enablePlainPod: false  
  fullnameOverride: kueue  
  image:  
    registry: ''  
    repository: baize/kueue  
    tag: v0.6.2  
loader:  
  image:  
    registry: ''  
    repository: baize/baize - data - loader  
    tag: v0.4.1  
notebook:  
  image:  
    registry: ''  
    repository: baize/baize - notebook  
    tag: v0.4.1  
notebook - controller:  
  image:  
    registry: ''  
    repository: baize/notebook - controller  
    tag: v1.8.0  
priority:  
  high:  
    value: 100000  
  low:  
    value: 1000  
  medium: 
    value: 10000  
training - operator:  
  image:  
    registry: ''  
    repository: baize/training - operator  
    tag: v1 - 5525468 

Helm  baize- agent 

Ḡῃ Ⱶ ῤ ԅ AI Lab ᴆ̆ ץ  AI Lab 

Ȃ 

ѿ  AI Lab ῀ ̆Ḡ ᴆ ⱳȂ 

# baize  AI Lab ᴆ ף  
helm repo add baize https://release.daocloud.io/chartrepo/baize  
helm repo update baize  

helm search repo baize #  

export VERSION=<version> # ᶏ ╠  
helm upgrade -- install baize - agent baize/baize - agent \  
    -- create - namespace \  
    - n baize - system \  
    -- set global.imageRegistry=release.daocloud.io \  
    -- version=${VERSION}  
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҉ץ ᵬ ̆ ᵬ ∆ ⱳԅ̆ ץ  AI Lab ̆ ᴋⱵ

Ȃ 

ᴌב  

AI Lab ᶫ Ҭ̆ ⱬᶭ Ữ Ⱶ̆ ᶏ  NFS Ⱶ̔ 

¶  NFS Server 

¶  NFS ץ ̕ 

¶ Ҍ ̆ ץ ȉ  NFS Ạ ȊȂ 

¶  nfs - driver - csi  

¶  StorageClass  

҉ץ ̆ ץ ᵬ ῤ ᵣ  AI Lab ῃ ⱳ ԅȂ 

ЃҎЄ ᶕ  

ѿ ῀ DCE AI Lab ̆ᵰ ԅ ᵥ ᵬ ȁ ץ ᶫ

Ȃ 

̔ 

¶ └ ῀ ̂ ԋ ̃ 

¶ ̂ ҂ ̃ 

¶ AI Lab ᶃ ̂ ῇ ̃ 

¶ AI Lab ̂ Ӝ ̃ 

ᵲ  

῀ DCE AI Lab ̆ ᾢ ѿҩ ᵬ Ȃ 
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 3 ᵬ  

╠ ᵬ ̆ ץ ᶷ ₯ ᵬ Ȃ 

 

 4 ᵬ  

╠ ᵬ ̆ ᾢ ⇔ ѿҩ ᵬ Ȃ 

 

ץ ҩ  AI Lab ῏ ᵬȂ 

 

 5  

Ҍ ↓ Ҭ̆ ᾢ Ȃ 

1.  ₯ ҉ ̆ ̆ ₯ ῃ  - > ᵬ ҍ Ȃ 
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 6  

2. ↓׆  Ҭ ⌠ᵰ ᵬ ̂ᶛ  baize ̃̆ ₯  ̆ ₯ ᶷ  

 Ȃ 

 

 7 ₯  

3.  ȁ ̆ ₯ Ȃ 
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 8 ҍ  

4.  ⱳ̆ ↓ ҬȂ ץ ҩ

ҩ ̆ ⱴ ̆⇔ ῍֣ Ȃ 

 

 9 ↓  

 

DCE AI Lab ᶫԅң ̆ ץ ₯ Ҋ ℗ ң ̔ 

¶  -  └ ̔ ץ  Notebookȁ ᴋⱵ Ȃ ԋ  

└ ῀ Ȃ 

¶  -  ̔ ץ  GPU ȁ ↓ Ȃ ҂  Ȃ 

ҩ ѿҩ ̆ ת ╠ ץ Ȃ 
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 10  

ԑɻ ┼ ῇ  

 AI ȁ ᴋⱵ ׃̆ └ Ḥ ̆

ѿҩ ᶛұ ȉ  ŕ ᶭ  ŕ Notebook  ŕ ᴋⱵ ŕ ᴋⱵ

№ Ȋ Ȃ 

Ѓ҅Є ┼  

└  AI ȁ ᴋⱵ └ Ȃ 

 

 11 └  

Ḃ ԅ ̆ ╠ ᵬ ’̆ ԅ GPU ȁ

NotebookȁᴋⱵץ Ḥ Ȃ 
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ЃԑЄ ῇ Еה └ ᴑꜙ 

ᶫԅ ᵬ ΎץḂ ᶏ  DCE AI Lab ȁNotebookȁᴋⱵ

ҩ ȁ Ȃ 

‼  

₯  - > ̆  ⇔  ̆№≢⇔ Ҋ҈ҩץ Ȃ 

1. ̔ ף  

ף ¶ ̔https://github.com/samzong/training - sample- code.git ̆Һ ѿҩ  

Tensorflow ף Ȃ 

¶ Ҭ ῤ ̆ ᶏץ  Gitee ⱴ ̔

https://gitee.com/samzong_lu/training - sample- code.git  

ף ¶ ҹ tensorflow/tf - fashion - mnist - sample 

 

 12 ⇔ ȉ ף Ȋ  

╠ֽ Ώ ҹ ReadWriteMany  StorageClass̆ ᶏ  NFS  JuiceFSȂ 

2. ̔  

ᶏ ҹ https://github.com/zalandoresearch/fashion - mnist.git ̆  

Fashion- MNIST Ȃ 

Ҭ ῤ ̆ ᶏץ  Gitee ⱴ ̔https://gitee.com/samzong_lu/fashion -

mnist.git  
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 13 ⇔ ȉ Ȋ  

⇔ ̆ Ӟᴪ ꜚҊ ̕ ╠‰ ץ Ȃ 

3. ̔  

AI Lab  PVC ᵬҹ ̆ ⇔ץ ѿҩ  PVC ⌠ ̆

ᵬҹ ᴋⱵ ₮ ̆ Ȃ 

 

 14 ⇔ ̂PVC ̃ 
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ᶳ ЕTensorflow 

̆ ᶭ  Tensorflow  Python ̆ ᶏץ  AI Lab ᶭ

ⱳ ̆ ╠  Python Ҋ ‰ ̆ ᶭ Ἕ Ȃ 

ȉ ᶭ Ȋ ᵬ ̆ ⱴѿҩ CONDA Ȃ 

name: tensorflow  
channels:  
  -  defaults  
  -  conda- forge  
dependencies:  
  -  python=3.12  
  -  tensorflow  
prefix: /opt/conda/envs/tensorflow  

 

 15 ⇔ ᶭ  

ⱳ ̆ ⌠ Notebookȁ ᴋⱵҬ̆ᶏ  AI Lab ᶫ Ἕ

Ȃ 

ᶕ  Notebook  

‰ ̆ ₯  Notebooks̆ ₯ ⇔ Ȃ 
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1.  ‰ ҈ҩ ῏ ̆ Ҋ Ώ̆ ᶏ

Ȃ 

 

 16 ῏ ҈ҩ  

2.  ᶭ ̆  Notebook ⇔ ⱳ̆ ₯↓ Ҭ ̆ ῀ 

NotebookȂ  Notebook Ҭ Ҋץ פ ᴋⱵ Ȃ 
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 17 ῀ Notebook 

ᶏ  Tensorflow̆ ῏ ᶭ ̆Ӟ ҳץ  pip install tensorflow Ȃ 

python /home/jovyan/code/tensorflow/tf - fashion - mnist - sample/train.py  

∕ ᴑꜙ 

1.  ₯  ᴋⱵҬ  - > ᴋⱵ̆⇔ ѿҩ Tensorflow ᴋⱵȂ 

2.  ᾢ Ώ ̆ ₯ Ҋѿ Ȃ 

3.  ᴋⱵ Ҭ̆ ᴋⱵ ̆ ₯ Ҋѿ ̔ 

¶ Ἕ̔ ╠ ᶭ ‰ ԅ̆ᶏ Ἕ ̕ ‰ ̆ Ἕ

ῤ  tensorflow   Python Ȃ 

¶ shell ̔ᶏ  bash Ȃ 

 ̔פ ¶

python /home/jovyan/code/tensorflow/tf - fashion - mnist - sample/train.py  

4.  Ҭ̆  ᴋⱵ№ ̂Tensorboard̃ ̆ ₯ Ȃ 

ᵝ ҹ ₮  /home/jovyan/model/train/logs/ Ȃ 

 

 18 Ҭ ᴋⱵ№  
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5.  ᴋⱵ↓ ̆ ⌠ ҹ ⱳȂ ₯↓ ᶷ  Ʈ̆ ץ ȁᾥ ᴋ

Ⱶȁ ᴨᾢ ȁ − ᵬȂ 

 

 19 ᴋⱵ↓ Ҭ ᵬ 

6.  ⱳ⇔ ᴋⱵ ̆ ᶷ ₯ ᴋⱵ№ ̆ ץ ᴋⱵ ᴋⱵ

ᴨȂ 

 

 20 ᴋⱵ№  
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ҎɻNotebook  

Notebook  AI Lab ᶫ ֜ԑ ̆ ԅ JupyterLab ҍ CodeServer̆

 GPUȁ ȁ ᶭ ̆  SSHȁDocker ᵣ Ȃ ׃

 Notebook ᶏ Ȃ 

Ѓ҅Є∕  Notebook 

Notebook ᶫԅѿҩ ֜ԑ ̆ Ḃ ӟ

Ȃҹ  AI ̆AI Lab ԅ ╠  Jupyter Notebook ֜ԑ

̂IDẼ Ȃ 

῀ AI Lab └ ̆ ץ Ҍ ȁ Ҭ⇔  NotebookȂ 

1.  ᶷ Ҭ ₯ Notebooks̆ ῀ Notebook ↓ Ȃ ₯ ᶷ  ⇔  Ȃ 

 

 21 Notebook ↓ ₯⇔  

2.  ᴪ ᾢ ᾟ ̆ ȁ ȁ ↓ ᴨᾢ Ȃ 
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 22 Ώ  

3.    Ҭ̆ ᾢ ᾟ № Ḥ ̆  Notebook Ἕ ȁ Ἕ ȁ

ȁ ȂӞ ꜚ ⱴ ᶭ Ȃ 

 

 23  Notebook  

4.    Ҭ̆ ӈᴋⱵ ȁ ȁᴋⱵ№ ȁSSH ȁ ꜚḠ

Ȃ ₯ Ȃ 
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 24 Notebook  

5.  ↨⇔  Notebook ҹ Ҭ̆ ┴ ҹ Ҭ̆ ᵝԍ↓ Ȃ 

 

 25 Notebook ⇔ ⱳ 

6.  ₯ ᶷ  Ʈ̆ ץ ᵬ̔ ȁ ꜚ/ Ảȁᾥ  Notebookȁ

ᵬ − Ȃ 

 CPU ̆ ԅ ҉  GPU ̆ ץ ⱴѿ  container env ‗

̔ 

NVIDIA_VISIBLE_DEVICES="" 

ЃԑЄ ꜠ Ẩ Notebook 

Notebook ⇔ ⱳ ̆ ᴪ ₃ҩ ̔ 

¶ Ҭ 

¶ Ҭ 
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¶ Ả  

ҩ Notebook ҹ Ả ̆ ↓ ᶷ ₯ Ʈ̆ ₮ Ҭ  ꜚȂ 

 

 26 ꜚ Notebook 

 Notebook ῀ ↓Ҭ̆ ҹ Ҭ̆ ѿ℗ ̆ ┴ ῒ ҹ 

ҬȂ 

ᶏ ̆ ׆ץ Ҭ  Ả̆ ῒ ҹ Ả Ȃ 

ЃҎЄNotebook ᵲ  

ҩ Notebook ᵬ ̆ ץ Ҋץ ᵬ̔ 

1.   Notebook ↓ ᶷ ₯ Ʈ̆ ₮ Ҭ  ᵬ Ȃ 

 

 27 ᵬ  

2.  ⌠ ᵬ ̂StatefulSet ̃↓ ̆ ץ ̔ 
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¶  Pod ȁIPȁ ᶏ ’ 

¶ Ḥ  

¶ ̔ClusterIP ȁNodePort 

¶ ̔ ᵬ ֪ ȁ ֪  

¶ ҍ ̔ ᵬ ȁPod ҍ ṿ  

¶ ᵈ ̔  HPAȁCronHPAȁVPA  

¶ Ԋᴆ↓ ̔ ȁ  

 

 28 ᵬ  

3.  ↓ ̆ ₯ ᶷ  Ʈ̆ ץ  Pod ᵬȂ 

 

 29  Pod ᵬ 

Ѓ Є∩  Notebook 

ҩ Notebook Όᵩȁ ῒז ҌῬ ̆ ↓ Notebook ׆ץ Ҭ−

Ȃ 

1.   Notebook ↓ ᶷ ₯ Ʈ̆ ₮ Ҭ  − Ȃ 
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 30 −  Notebook 

2.  Ҭ ῀ Notebook ̆ ₯ − Ȃ 

 

 31 −  Notebook 

3.  − ⱳ̆  Notebook ׆↓ Ҭ Ȃ 

 

 32 Notebook −  

Notebook ѿ − Ҍ ̆ ᵬȂ 
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Ѓ֒ЄSSH  Notebook 

AI Lab ᶫ  Notebook  SSH ̕ ̆ ᶏ  

SSH  Jupyter Notebook ⱳ Ȃ ᶏ  WindowsȁMac  Linux ᵬ

̆ ץ Ҋץ ᵬȂ 

 SSH ₧  

1.  SSH  

ᾢ̆ ҉  SSH Ὲ Ȃ ҩ ԍ ̆ Ḡ

ῃ Ȃ 

Mac/Linux 

1.   

2.  ῀  ̔פ

ssh- keygen - t rsa - b 4096  

3.  ȉEnter a file in which to save the key Ȋ̆ ץ ₯ Enter 

ᶏ ̆ ѿҩ Ȃ 

4.  Ҋ ̆ ᴪ ῀ ̂ ̃̆ ⱴѿҩ ῃ Ȃ

῀ ̆ ᵟ ҩ ̆ ҹ ᶏ ᴪ Ȃ 

Windows 

1.   Git Basĥ ̃ 

2.   Git Bash  

3.  ῀  ̔פ

ssh- keygen - t rsa - b 4096  

4.   Mac/Linux  

2. ⱴ SSH Ὲ ⌠ҩֲҬ  

ΐᵣ ᵬ ץ  DCEȉ  SSH Ὲ Ȋ Ȃ 

1.  Ὲ ᴆ̆ ᵝԍ ~/.ssh/id_rsa.pub ̂ ̃Ȃ 

2.  └Ὲ ῤ Ȃ 

3.  ⌠ DCĔ ׆ ҉ ῀ ҩֲҬ Ȃ 

4.   SSH Ὲ ̆ ⱴᵰ Ὲ ᴆ̆Ḡ Ȃ 
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 33 ҩֲҬ ⱴ SSH Ὲ  

 Notebook Ҳ  SSH  

1.  ⌠ Jupyter Notebook  Web Ȃ 

 

 34  Notebook 
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 35 JupyterLab  

2.   SSH  NotebookȂ 

3.   Notebook ̆ ⌠  SSH  Ȃ 

 

 36  SSH  

4.  └  SSH פȂ ҩ פ ԍ Ҭ  SSH Ȃ 
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 37 └ SSH פ 

Ғ Ґ  SSH  

ᶛ 

Ẋ  SSH פ Ҋ̔ 

# ssh {DCE5_USERNAME}@{CLUSTER}.{NAMESPACE}.{NOTEBOOK_NAME}@{DCE5_UI_LOGIN_IP} - p 
{DCE5_UI_LOGIN_IP} 
ssh baizeuser01@gpu - cluster.demo.demo - notebook@10.20.100.201 - p 80 - i private_key  

¶ DCE5_USERNAME ҹ  

¶ DCE5_UI_LOGIN_IP ҹ Һ  

¶ DCE5_UI_LOGIN_IP ҹ  

Windows 

ᶏ  PuTTY  Git Bash  SSH Ȃ 

PuTTY 

1.   PuTTY 

2.   Host Name (or IP address)  ῀ mockhost̂ Һ ̃ 

3.  ῀  2222̂ ̃ 

4.  ₯ Open  

5.  ѿ ̆ ᴪ Ⱶ ᴍ̆ ₯ Yes 

Git Bash  

1.   Git Bash  

2.  ῀  ̔פ

# ssh {DCE5_USERNAME}@{CLUSTER}.{NAMESPACE}.{NOTEBOOK_NAME}@{DCE5_UI_LOGIN_IP} - p 
{DCE5_UI_LOGIN_IP} 
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ssh baizeuser01@gpu - cluster.demo.demo - notebook@10.20.100.201 - p 80 - i private_key  

3.   Enter  

Mac/Linux 

1.  Ȃ 

2.  ῀  ̔פ

# ssh {DCE5_USERNAME}@{CLUSTER}.{NAMESPACE}.{NOTEBOOK_NAME}@{DCE5_UI_LOGIN_IP} - p 
{DCE5_UI_LOGIN_IP} 
ssh baizeuser01@gpu - cluster.demo.demo - notebook@10.20.100.201 - p 80 - i private_key  

3.  Һ ᴍ̆ ῀ yesȂ 

 IDE  

ԅᶏ פ ΐ  SSH ̆ ≠ץ  IDE  Visual Studio Code ף

(VSCode)  PyCharm  SSH ⱳ ̆  IDE Ҭ ≠ Ⱶ

Ȃ 

 VSCode Ҭᶏ  SSH  

VSCode  Remote -  SSH  SSH ̆ᾛ  VSCode Ҭ

Ⱶ ҉ ᴆ̆ Ȃפ ᵬ ҹ̔ 

1.  Ḡ  VSCode  Remote -  SSH Ȃ 

2.   VSCodĕ ₯ ᶷ ꜚ Ȃ 

3.   Remote- SSH: Connect to Host...  ̆ ₯ + Add New SSH Host...Ȃ 

4.  ῀ SSH ̆פᶛ ̔ 

# ssh {DCE5_USERNAME}@{CLUSTER}.{NAMESPACE}.{NOTEBOOK_NAME}@{DCE5_UI_LOGIN_IP} - p 
{DCE5_UI_LOGIN_IP} 
ssh baizeuser01@gpu - cluster.demo.demo - notebook@10.20.100.201 - p 80 - i private_key  

5.  ₯ Enter Ȃ  usernameȁmockhost  2222 ҹ ȁҺ

Ȃ 

6.  ѿҩ ᴆ Ḡ  SSH Һ ̆ Ȃ 

̆  SSH Һ ⱴ⌠ SSH ↓ ҬȂ ₯ Һ Ȃ ѿ

̆ ᴪ Һ Ȃ ̆ ῀ ̂  SSH 

ԅ ̃Ȃ ⱳ ̆ Ἕץ ѿ  VSCode Ҭ ᴆ̆ ≠

Ȃ 

 PyCharm Ҭᶏ  SSH  

PyCharm Professional  SSH ⌠ Ⱶ ̆  PyCharm Ҭ

Ȃ ᵬ ҹ̔ 
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1.   PyCharm̆ ⇔ ѿҩ Ȃ 

2.   File  - > Settings ̂  Mac ҉  PyCharm - > Preferences̃Ȃ 

3.  Ҭ̆ ⌠ Project: YourProjectName  - > Python Interpreter Ȃ 

4.  ₯ ҉ ̆  Add... ̔ 

¶ ₮ Ҭ̆  SSH Interpreter ̕ 

¶ ῀ Һ Ḥ ̔Һ ̂mockhost̃ ȁ ̂2222̃ ȁ

̂usernamẽ Ȃ ᶏ Ḥ ֓ ᵝ ̕ 

¶ ₯ Next̆PyCharm ⌠ Ⱶ Ȃ ⱳ̆ ῀

ᴆȂ 

1.  ̆ ₯ Finish Ȃ ̆  PyCharm ᶏ Ⱶ ҉  Python 

Ȃ 

ῃ └ 

ѿҩ Workspace ῤ̆ᴋ ץ  SSH ₡ ⌠ ԅ SSH 

 NotebookȂ ̆ ԅ  SSH Ὲ ⌠ҩֲҬ ̆ ғ Notebook 

ԅ SSH ̆ ᶏץ  SSH ῃ Ȃ 

̆Ҍ ᴪ  Workspace Ҍ Ȃ Ḡ ԅ

ῃ Ȃ 

Ѓ῏Є  Notebook Ҳᶕ  

 AI Lab ⱳ ӊѿ̆  Notebook Ҭ῏ ̆ ץ ℗

Ҍ ̆ Ḃ Ȃ 

∕  Notebook  

⇔  Notebook ̆ ץ ѿҩ ҩ  EnvsȂ 
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 38 ⇔  Notebook ῏  

̆ ץ ⇔ ѿҩ Ȃ 

 Notebook ᶕ  

 Notebook Ҭ̆ ױ ᶫԅ conda  mamba ң ̆ ץ

ΐȂ 

AI Lab Ҭ̆ ױ ԅ conda ΐ̆ ץ  Notebook Ҭ  !conda env 

list פ  ╠ ↓ Ȃ 

(base) jovyan@chuanjia - jupyter - 0:~/yolov8$ conda env list  
# conda environments:  
# 
dkj - python312 - pure       /opt/baize - runtime - env/dkj - python312 - pure/conda/envs/dkj -
python312 - pure  
python - 3.10              /opt/baize - runtime - env/python - 3.10/conda/envs/python - 3.10  
torch - smaple             /opt/baize - runtime - env/torch - smaple/conda/envs/torch - smaple 

base                  *  /opt/conda     # ╠  
baize - base               /opt/conda/envs/baize - base 

ҩ ₮↓ᴪפ  conda ̆ ╠ ╠ ⱴ҉ѿҩ ̂*̃Ȃ 

JupyterLab  Kernel  

 JupyterLab Ҭ̆ ױ ꜚ  Notebook ̓͂ ⌠ Kernel ↓ Ҭ̆ ץ

 Kernel ℗ Ȃ 

 

 39  Kernel ℗  

Ⱳ҉ץ ̆ ץ ѿҩ Notebook Ҭᶏ Ҍ Ώ Ȃ 
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Terminal ⅓  

AI Lab  Notebook ╠Ӟ ԅ VSCodeȂ  Terminal Ҭ ℗

̆ ץ Ҋ ᵬȂ 

ꜚ ᶏ  Notebook ̆ ᾢ  conda init ̆ Ῥ  conda activate 

<env_name> ℗ ⌠ Ȃ 

(base) jovyan@chuanjia - jupyter - 0:~/yolov8$ conda init bash# ∆  bash , ֽ ᶏ

 
no change     /opt/conda/condabin/conda  
 change     /opt/conda/bin/conda  
 change     /opt/conda/bin/conda - env 
 change     /opt/conda/bin/activate  
 change     /opt/conda/bin/deactivate  
 change     /opt/conda/etc/profile.d/conda.sh  
 change     /opt/conda/etc/fish/conf.d/conda.fish  
 change     /opt/conda/shell/condabin/Conda.psm1  
 change     /opt/conda/shell/condabin/conda - hook.ps1  
 change     /opt/conda/lib/python3.11/site - packages/xontrib/conda.xsh  
 change     /opt/conda/etc/profile.d/conda.csh  
 change     /home/jovyan/.bashrc  
 action taken.  
Added mamba to /home/jovyan/.bashrc  
 
==> For changes to take effect, close and re - open your current shell. <==  
 

(base) jovyan@chuanjia - jupyter - 0:~/yolov8$ source ~/.bashrc  # ⱴ  bash  

(base) jovyan@chuanjia - jupyter - 0:~/yolov8$ conda activate python - 3.10   # ℗ ⌠ python -

3.10  
(python - 3.10) jovyan@chuanjia - jupyter - 0:~/yolov8$ conda env list  
 
              mamba version : 1.5.1  
# conda environments:  
# 
dkj - python312 - pure       /opt/baize - runtime - env/dkj - python312 - pure/conda/envs/dkj -
python312 - pure  
python - 3.10           *  /opt/baize - runtime - env/python - 3.10/conda/envs/python - 3.10    # 

╠  
torch - smaple             /opt/baize - runtime - env/torch - smaple/conda/envs/torch - smaple 
base                     /opt/conda  
baize - base               /opt/conda/envs/baize - base 

ᶏ  mambă ᶏ  mamba init   mamba activate <env_name> Ȃ 

Ҳ  

Ҍ ѿҩ ⱳ ̆ ץ ѿҩ Notebook Ҭ ℗ ̆

ᶏ Ҍ Ȃ ױ ץ Ҋ פ ᶏ  conda ╠ Ҭ Ȃ 

(python - 3.10) jovyan@chuanjia - jupyter - 0:~/yolov8$ conda list  
# packages in environment at /opt/baize - runtime - env/python - 3.10/conda/envs/python - 3.10:  
# 
# Name                    Version                   Build  Channel  
_libgcc_mutex             0.1                        main    defaults  
_openmp_mutex             5.1                       1_gnu    defaults  

... # № ₮ 
idna                      3.7             py310h06a4308_0    defaults  
ipykernel                 6.28.0          py310h06a4308_0    defaults  
ipython                   8.20.0          py310h06a4308_0    defaults  



32/185 

jinja2                    3.1.4           py310h06a4308_0    defaults  
jsonschema                4.19.2          py310h06a4308_0    defaults  
jupyter_core              5.5.0           py310h06a4308_0    defaults  
xz                        5.4.6                h5eee18b_1    defaults  
yaml                      0.2.5                h7b6447c_0    defaults  
zeromq                    4.3.5                h6a678d5_0    defaults  
zlib                      1.2.13              h5eee18b_0    defaults  

 

╠̆ ץ  AI Lab Ҭ ᶭ  Ҭ Ȃ 

Ѓ҈Є ┼ ἥ 

Notebook ᶫԅѿ ⱳ Ȃ ̆ ̆

Ҍ ᶭ ̂ᶛ  CUDAȁPyTorch  TensorFlow̃ Ȃ ̆ ῤ

Ἕ ῃ Ȃ 

ᵥ ԍ AI Lab ᶫ Ἕ̆ Ύ ӈᶭ  Notebook 

Ἕ̆ᶏ ⇔  Notebook ᶛ ӈ ἝȂ 

╦ ᴌ 

 

¶  Kubernetes  kubectl ̆ ΐ  baize-

system Ҋ ConfigMap ҍ Deployment ̕ 

¶ ѿҩ Ἕד ̆ ΐ ד Ἕ Ȃ 

ΐ  

¶ Ⱶ ҉ ΐ̕ 

¶  kubectl פ ΐ ⌠ Ȃ 

ᵲ  

ҩ №ҹ ҩ ̔ 

1.   Notebook Ἕ̔ ╠ AI Lab  Notebook Ἕ Ȃ 

2.  └ Ἕ̔ Ώ Dockerfile ⱴ ӈᶭ ̆ ȁ ἝȂ 

3.  Ύ Ἕ̔ Ἕ Ύ⌠ AI Lab Ҭ̆ Ⱶᶏῒ Ȃ 

4.  ᶏ ̔ ⇔  Notebook ᶛ Ҋ׆̆ ↓ Ҭ ⱴ ἝȂ 

1.  Notebook ἥ 

ᾢ̆ ױ ⌠ ╠ AI Lab ᶭ  Notebook Ἕ ̆ ᵬҹ 

Dockerfile  FROM Ȃ 
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פ ᵬ 

̂1̃  SSH ⌠ Kubernetes Ȃ 

̂2̃ Ҋץ ̆פ  AI Lab Ȃ ꜛ ᵝ ἝȂ 

helm list - n baize - system | grep baize  

⌠ ᵌ Ҋ ₮̆ Ҋ APP VERSION ↓ ̂ᶛ  v0.19.1 ̃Ȃ 

NAME    NAMESPACE     REVISION    UPDATED                                  STATUS      
CHART            APP VERSION  
baize   baize - system  5           2025 - 08- 18 11:39:12.328965189 +0800 CST  deployed    
baize - v0.19.1    v0.19.1  

̂3̃ Ҋץ ̆פ ₮  YAML ῤ Ҭ̆ ⌠ notebook_images  ᵌ ̆ ᵝ⌠

ҍ Ἕ Ȃ └ῒҬѿҩҍ Ἕ ̆ᶛ  

192.168.157.30/release.daocloud.io/baize/baize - notebook:v0.19.1 Ȃ 

kubectl get cm baize - n baize - system - o yaml  

 

 40  Notebook Ἕ 

ᵬ 

̂1̃  DCĔ ׆ ᶷ ῀  - > ↓ ̆ ⌠ ₯ kpanda-

global - cluster  ῃ Ⱶ Ȃ 
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 41 ῀ ↓  

̂2̃  kpanda- global - cluster  ᶷ ̆  ҍ  - > ̂

ConfigMap̃ ̆   Ҋ Ҭ̆  baize- systemȂ 

 

 42 ῀ baize- system  

̂3̃ ↓ Ҭ ⌠ ₯ ῀ ҹ baize  Ȃ 
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 43 ῀ baize  

̂4̃ ₯ ҉   YAMLȂ 

 

 44  YAML 

̂5̃ ₮  YAML Ҭ̆ ⌠ data.config.yaml  - > notebook_images:  Ȃ↓

Ҭ ԅ ╠ ῤ  Notebook ἝȂ └ῒҬѿҩᵬҹ Ἕ ̆ᶛ  

192.168.157.30/release.daocloud.io/baize/baize - notebook:v0.19.1 Ȃ 
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 45  notebook Ἕ 

2. ┼ ἥ 

ᶛ ᵥ  CUDA  PyTorchȂ 

̂1̃ Ⱶ ҉⇔  Dockerfile ѿ҉ץ̆ Ἕҹ ̆

ᶭ Ȃ 

# ᶏ ҉ѿ Ἕ  
FROM 192.168.157.30/release.daocloud.io/baize/baize - notebook:v0.19.1  
 

# ᶭ ̆ᶛ  CUDA 11.8  PyTorch 
RUN pip install torch==2.0.1 torchvision==0.15.2 torchaudio==2.0.2 -- index - url 
https://download.pytorch.org/whl/cu118  

̂2̃ └ Ἕ̔ 

# ӈ Ἕ  
export CUSTOM_IMAGE_NAME="<your- registry - address>/baize/baize - notebook:v0.19.1 - cuda11.8 -
torch2.0.1"  
 

# Ἕ 
podman build - t ${CUSTOM_IMAGE_NAME} - f Dockerfile .  
 

# Ἕ⌠ ד  
podman push ${CUSTOM_IMAGE_NAME} 

 <your- registry - address>/... ҹ Ἕד ̆ ҹῒ ѿҩ ̂

Tag̃ ̆ᶛ ȁCUDA ῏ Ȃ 

3. ῳ ἥ 

Ἕ ד⌠ ̆ ױ ḱ  AI Lab ̆ ȉ Ȋ ҩ ̆

Ⱶץ Ȃ 

פ ᵬ 
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̂1̃ ҉̆ Ҋץ פ ῀ baize  ConfigMap Ȃ 

kubectl edit cm baize - n baize - system  

̂2̃  YAML Ҭ̆ ⌠ notebook_images  ↓ Ȃ ↓ Ҭ ⱴѿҩ ̆

└ ἝȂ Ḡ ₮ Ȃ 

# ... ( )  
data:  
  config.yaml: | -  
    ...  
    notebook_images:  

      # -  name: ... ( ῤ Ἕ)  

      # -  name: ... ( ῤ Ἕ)  
      -  name: <your - registry - address>/baize/baize - notebook:v0.19.1 - cuda11.8 - torch2.0.1  
        type: JUPYTER  
      ...  

# ... ( ῒז )  

¶ name̔ ҉ѿ └ ₮ Ἕ CUSTOM_IMAGE_NAMEȂ 

¶ type̔ Ἕ № Ȃ Һ ԍ Jupyter̆  JUPYTERȂ 

̂3̃ ҉̆ ᶭ Ҋץ ̆פ ⱵȂ 

#  baize - apiserver  
kubectl rollout restart deployment baize - apiserver - n baize - system  

ᵬ 

̂1̃ ȉ  Notebook ἝȊҬ  Baize ConfigMap  YAML Ȃ

⌠ data.config.yaml  - > notebook_images:  ↓ Ȃ ↓ ⱴѿҩ ̆name ṿҹȉ

└ ἝȊ  CUSTOM_IMAGE_NAMEȂ ₯ Ҋ   Ḡ Ȃ 

 

 46  ConfigMap Ҭ ⱴ Ἕ 
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̂2̃ ⱵȂׅ  kpanda- global - cluster  Ȃ׆ ᶷ ῀ ᵬ  

- > ̆ ҉   ҹ baize - systemȂ 

 

 47  baize- system ᵬ  

̂3̃ ↓ Ҭ ⌠ baize- apiserver ̆ ₯ ᶷ  Ʈ ᵬ ̆  ḱ  - > 

Ȃ 

 

 48  baize- apiserver  

4. ᶕ  

҉ץ ̆ ‰ ԅȂ 

̂1̃  AI Lab  - > └  - > NotebooksȂ ₯ ҉  ⇔ Ȃ 
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 49 ῀ Notebook ⇔  

̂2̃ ⇔  Notebook   Ҭ  Notebook ̆ Ἕ   

└ ἝȂ  Ἕ  Ҋ Ҭ̆ ⌠↨↨ ⱴ ӈ Ἕ

̂ᶛ  ...:v0.19.1 - cuda11.8 - torch2.0 ̃Ȃ Ἕ̆ ῒז ⇔ ᶛȂ 

 

 50 ӈ Ἕ 

Ѓ῍Є  Notebook Ҳᶕ  Docker 

 Notebook Ҭᶏ  Docker ⱳ ̆ ץ ȁᶭ ҍ ѿ

̆ᶏ Notebook ҌῬᶭ Ȃ 

 Docker̆ Notebook Ҍ ȁҌ ӊ Ḡ ѿ ҹ̆Ḃԍ

ȁ῍֣№ ̆ ҍ ֟ ̆ ῒ ԍ № ȁ ӟ

Ȃ 
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ᵥ  Notebook ᶛҬ ȁ ᶏ  Docker ⱳ ̆ ↓₮ԅѿ֓ 

Docker ⱳ ᶛȂ 

 Docker 

╠ ᴆ 

 DCEȉ  Helm Ȋ ᴆȂ 

 Docker ⱳ  

1.   AI Lab  ̆ ῀ Notebook ̆ ₯ ⇔  Ȃ 

ᵬ̔ ⇔ ᶛҬ  Docker̆ ↕ᾢ ₯ ᶛ ᶷ   ̆  Ȃ 

2.  ⇔  Notebook Ҭ Ώ Ḥ ̆ ₯ Ҋѿ Ȃ 

3.  ̆ ₯ Ҋѿ Ȃ 

4.  Ҭ̆   Docker ̆ ₯ Ȃ 

5.  ⇔ ̆  Notebook ↓ Ȃ 

 

 51 Ҭ  Docker 

6.   Notebook ᶛ  Ҭ ҹ Ҭ ̆ ᶛ ⱳ ꜚȂ ѿ  

Ҭ̆ ┘ Ȃ 

7.  ̆ ᶛ ᶷ   ↓ ԍ ₯ Ȃ ₯ ̆ ῀  

Notebook ᶛȂ 

 Docker ꜗ  

 Notebook Ҭ̆ Ҋץ פ  Docker ⱳ Ȃ 
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#  
docker ps  
 

# ̂ Ả ̃ 
docker ps - a 
 

# Ḥ ̂  <container_name> ҹ  ID̃ 
docker inspect <container_name>  

פ ̆  Docker ↓ Ḥ ̂ ᶏ↓ ҹ ̃̆↕  Docker 

Ⱶ ꜚȂ 

 Docker פҌ  Docker daemon̆  Docker Ȃ 

 

Docker ⱳ ᶫ ⱬ̆ ⇔ ȁ ꜚȁẢ ȁ−

ᵬȂ 

⇔  

ᶏ  docker run פ⇔ ꜚ ̔ 

#  
docker run [OPTIONS] IMAGE [COMMAND] [ARG...]  
 

# ѿҩ  Ubuntu  
docker run - it ubuntu:20.04 /bin/bash  
 

#  
docker run - d -- name my- app nginx:latest  
 

#  
docker run - d - p 8080:80 -- name web- server nginx:latest  

Ҋ̔ 

  

- d  

- it  ֜ԑ ̆№ ᴺ  

-- name  

- p ̆ ҹ Һ :  

- v  

 

̔ 
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#  
docker ps  
 

# ̂ Ả ̃ 
docker ps - a 
 

# Ḥ  
docker inspect <container_name>  

ꜚ Ả ̔ 

# ꜚ Ả  
docker start <container_name>  
 

# Ả Ҭ  
docker stop <container_name>  
 

#  
docker restart <container_name>  

῀  

῀ ̔ 

# ῀ ֜ԑ  
docker exec - it <container_name> /bin/bash  
 

# ҩ ῤ ᴆ 
docker exec <container_name> ls - la /app  

ᶏ  docker exec Ҍ  docker attach ῀ ̆ ҹ exec ᴪ⇔ ̆ ₮ Ҍᴪ

Ȃ 

Ỵ 

Notebook ץ  PVC ӄ Ữ̆ῒ ῏ץ ⌠ 

Docker̆ ׆ ῍֣ ӄ ỮȂ 

# ⌠  
docker run - d - v /root/data:/workspace/data -- name dev- env python:3.9  

ἥ┼ᵲ 

Docker ⱳ └ᵬ Ḡ ӈ Ἕ̆ Ҍ Ȃ 

docker build  

ᶏ  Dockerfile Ἕ ̔ 

 פ #
docker build - t my - app:latest .  
 

#  Dockerfile  
docker build - f /path/to/Dockerfile - t my - app:v1.0 .  

docker save 
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Ἕ ₮ҹ tar ᴆ̔ 

# ₮ ҩ Ἕ 
docker save - o my- image.tar my - app:latest  

₮ Ἕ ץ  docker load פ  ῀̔ 

# ῀ Ἕ 
docker load - i my - image.tar  

ᶕ  GPU 

 Notebook Ҭ  Docker ⱳ ̆ ץ  GPU ⌠ Ҭ̆ҹ AI 

ᶫ ᴆⱴ ⱬȂ 

ᾢ  GPU 

ᶏ  -- gpus  GPU ⌠ ̔ 

#  GPU 
docker run -- gpus all - it pytorch/pytorch:latest python  
 

#  GPU 
docker run -- gpus 2 - it tensorflow/tensorflow:latest - gpu python  
 

#  GPU 
docker run -- gpus device=0 - it nvidia/cuda:11.8 - devel - ubuntu20.04  

֓ GPU 

Notebook  GPŬ  DCEȉGPU Ȋ Ȃ 

 

Docker ץ ҍ Һ ḤȂ 

 

⌠ Һ ̆ ̔ 

# ҩ  
docker run - d - p 8080:80 -- name web- app nginx:latest  
 

# ҩ  
docker run - d \   - p 8080:80 \   - p 8443:443 \   -- name web- server nginx:latest  
 

# ⌠  IP  
docker run - d - p 127.0.0.1:8080:80 -- name local - app nginx:latest  
 

#  
docker run - d - P -- name random- port nginx:latest  
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ꜗ  

Notebook  Docker ⱳ  buildx  Compose ΐ̆ Ҋ

Ȃ 

Docker buildx  

Docker buildx  Docker ⱳ ̆ Ȃ 

̔ 

#  buildx  
docker buildx version  
 

#  
docker buildx ls  
 

# ⇔  
docker buildx create -- name mybuilder -- use 
 

# ꜚ  
docker buildx inspect -- bootstrap  

̔ 

# Ἕ 
docker buildx build -- platform linux/amd64,linux/arm64 - t my - app:latest .  
 

ד⌠ #  
docker buildx build -- platform linux/amd64,linux/arm64 - t my - app:latest -- push .  
 

#  
docker buildx build -- platform linux/amd64 - t my - app:amd64 .  

Docker Compose 

Docker Compose ԍ ӈ Ȃ 

̔ 

#  Compose  
docker compose version  
 

# ꜚ Ⱶ 
docker compose up - d 
 

# Ⱶ  
docker compose ps  
 

# Ả Ⱶ 
docker compose down  
 

#  
docker compose logs  

ἥי  

Notebook  Docker ⱳ Ἕד ץ ῒזῈ Ἕד Ȃ 
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Ἕד  

ᶫῤ Ἕד Ⱶ̆ ץ Ữ ӈ ἝȂ 

ד ̔ 

ד # ̂ ᶛ̃ 

# ᶫ ȉ ἝȊҬד Ḥ  
REGISTRY_URL="harbor.io"  
 

# Ἕ 
docker pull ${REGISTRY_URL}/my - namespace/my- app:latest  
 

# Ἕ 
docker push ${REGISTRY_URL}/my - namespace/my- app:latest  

̔ 

╠ Ҍ ꜚ ῀ ̆ ꜚ Ḥ Ȃ 

ꜚ ̔ 

# ⌠ AI Lab Ἕד  
docker login registry.io - u <your - username> 
 

# ῀  
Password: <your - password> 
 

#  
docker info | grep - A 5 "Registry Mirrors"  

 

‗ ̔ 

¶ ꜚ  

#  
docker logs <container_name>  
 

# Ḥ  
docker inspect <container_name>  

¶  

#  
docker port <container_name>  
 

#  
netstat - tlnp | grep :8080  

¶ GPU Ҍ  

#  GPU  
nvidia - smi 
 

# ῤ GPU  
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docker exec <container_name> nvidia - smi 

 

¥ Notebook ̓͂ ̆ Ҭ  Docker ᴪ Ả Ȃ 

¥  Notebook ̆ ꜚ  Docker Ȃ 

¥ −  Notebook ᴪ −  Docker ӄ Ȃ 

ᶃ  

¥ ᶏ  Docker Compose Ȃ 

¥ ᶏ Ἕ ץ Ữ Ȃ 

¥ ҹ ֟ ẫ Ȃ 

¥ ᶏ ‰ Ἕ Ȃ 

ᶏ  Notebook  Docker ⱳ ̆ ץ ȁ

̆ᾟ№≠  AI Lab Ữ ⱬȂ 

ЃӢЄNotebook ꜠ῗ  

’Ҋ̆ҹᴨ ≠ ̆AI Lab ԅ Notebook ꜚ῏ ⱳ ̕  

Notebook ᵬ ̆ ᴪ ꜚ῏  Notebook̆ Ȃ 

¶ ᴨ ̔ ҩ ̆ ץ ⁞ ҹ ᵬ ̆ ≠

Ȃ 

¶ ̔  Notebook ῏ ᴍ ̆ ҡ Ȃ 

╠̆ ⱳ ҹ ≢ ̆ ̆ ҹ 30 № Ȃ 

 

╠ ḱ ҹ ꜚḱ ̆ ᴪ ᶫ ⱴḂ Ȃḱ ᵬ Ҭ baize -

agent  ̆ ḱ ҹ  Helm Ȃ 

ḱ  

1.  ⌠ ᵬ ̆ ῀ ̆  Helm ̆  baize -

system  Ҋ ⌠ baize - agent̆ ҉ ₯  Ȃ 
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 52 ῀ baize- agent Helm  

2.  ḱ  YAML ף ̔ 

 

 53 ḱ  notebook- controller  

...  
notebook - controller:  
  culling_enabled: false  
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  cull_idle_time: 120  
  idleness_check_period: 1  
...  

3.  ḱ ⱳ ̆ ₯ Ҋѿ   Ȃ 

פ ḱ  

῀ └ ץ ̆ᶏ  helm upgrade פ  ̔ 

#  
export VERSION=0.8.0  
 

#  Helm Chart  
helm upgrade -- install baize - agent baize/baize - agent \  
    -- namespace baize - system \  
    -- create - namespace \  
    -- set global.imageRegistry=release.daocloud.io \  

    -- set notebook - controller.culling_enabled=true \     # ꜚ῏ ̆ ҹ true  

    -- set notebook - controller.cull_idle_time=120 \       # ҹ 120 № ̆

ҹ 30 №  

    -- set notebook - controller.idleness_check_period=1 \  # ҹ 1 № ̆ ҹ 1 

№  
    -- version=$VERSION 

ҹԅ ᾧ ꜚ῏ ҡ ̆ ץ  AI Lab ⌠ v0.8.0 ̆  Notebook Ҭ

῏ ꜚḠ ⱳ Ȃ 

Ѓ Єbaizectl ת Ί 

baizectl   DCE AI Lab ҬҒ Ⱶԍ ҍ ᶏױ פ

ΐȂ ᶫԅѿ ↓ פ ꜛ № ᵬҙȁ ᴋⱵ ȁ

ᵬ̆  Kubernetes ᵬ  DCE ᵬ ̆ ꜛ ᶏ

 Kubernetes Ȃ 

 

╠̆baizectl   DCE AI Lab ҬȂᵰ ⇔  Notebook ̆  Notebook 

Ҭ ᶏ  baizectl Ȃ 

ҏ  

Ḥ  

baizectl פ  Ҋ̔ 

jovyan@19d0197587cc:/$ baizectl  
AI platform management tool  
 
Usage:  
  baizectl [command]  
 
Available Commands:  
  completion  Generate the autocompletion script for the specified shell  
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  data        Management datasets  
  help        Help about any command  
  job         Manage jobs  
  login       Login to the platform  
  version     Show cli version  
 
Flags:  
      -- cluster string     Cluster name to operate  
  - h, -- help               help for baizectl  
      -- mode string        Connection mode: auto, api, notebook (default "auto")  
  - n, -- namespace string   Namespace to use for the operation. If not set, the default 
Namespace will be used.  
  - s, -- server string      DCE5 access base url  
      -- skip - tls - verify    Skip TLS certificate verification  
      -- token string       DCE5 access token  
  - w, -- workspace int32    Workspace ID to use for the operation  
 
Use "baizectl [command] -- help" for more information about a command.  

҉ץ  baizectl  Ḥ ̆ ץ  baizectl -- help  ꜛḤ ̆  

baizectl [command] -- help  ΐᵣ פ ꜛḤ Ȃ 

Ḥ  

baizectl   version פ  Ḥ Ȃ 

(base) jovyan@den - 0:~$ baizectl version  
baizectl version: v0.5.0, commit sha: ac0837c4  

פ  

baizectl פ  Ҋ̔ 

baizectl [command] [flags]  

ῒҬ̆[command] ΐᵣ ᵬ ̆פ  dataȁjob  ̆[flags]  ̆ ԍ

ᵬ Ḥ Ȃ 

 

¶ -- cluster string ̔ ᵬ Ȃ 

¶ - h, -- help̔ ꜛḤ Ȃ 

¶ -- mode string ̔ ̆ ṿҹ autoȁapiȁnotebook̂ ṿҹ autõȂ 

¶ - n, -- namespace string ̔ ᵬ Ȃ ̆ ᶏ Ȃ 

¶ - s, -- server string ̔DCE5  URLȂ 

¶ -- skip - tls - verify ̔  TLS ӥ Ȃ 

¶ -- token string ̔DCE5 פ Ȃ 

¶ - w, -- workspace int32 ̔ ᵬ ᵬ  IDȂ 

ꜗ ב Еᴑꜙ  

baizectl ᶫԅѿ ↓ פ № ᴋⱵ̆ ԅ ᴋⱵ↓ ȁ ֜ᴋⱵȁ

ȁ ᴋⱵȁ− ᴋⱵ Ȃ 
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jovyan@19d0197587cc:/$ baizectl job  
Manage jobs  
 
Usage:  
  baizectl job [command]  
 
Available Commands:  
  delete      Delete a job  
  logs        Show logs of a job  
  ls          List jobs  
  restart     restart a job  
  submit      Submit a job  
 
Flags:  
  - h, -- help            help for job  
  - o, -- output string   Output format. One of: table, json, yaml (default "table")  
      -- page int        Page number (default 1)  
      -- page- size int   Page size (default - 1)  
      -- search string   Search query  
      -- sort string     Sort order  
      -- truncate int    Truncate output to the given length, 0 means no truncation 
(default 50)  
 
Use "baizectl job [command] -- help" for more information about a command.  

֜ ᴋⱵ 

baizectl  ᶏ  submit פ  ֜ѿҩᴋⱵ̆ ץ  baizectl job submit -- help  

Ḥ Ȃ 

(base) jovyan@den - 0:~$ baizectl job submit -- help  
Submit a job  
 
Usage:  
  baizectl job submit [flags] --  command ...  
 
Aliases:  
  submit, create  
 
Examples:  
# Submit a job to run the command "torchrun python train.py"  
baizectl job submit --  torchrun python train.py  
# Submit a job with 2 workers(each pod use 4 gpus) to run the command "torchrun python 
train.py" and use the image "pytorch/pytorch:1.8.1 - cuda11.1 - cudnn8- runtime"  
baizectl job submit -- image pytorch/pytorch:1.8.1 - cuda11.1 - cudnn8- runtime -- workers 2 --
requests - resources nvidia.com/gpu=4 --  torchrun python train.py  
# Submit a tensorflow job to run the command "python train.py"  
baizectl job submit -- tensorflow --  python train.py  
 
Flags:  
      -- annotations stringArray                       The annotations of the job, the 
format is key=value  
      -- auto - load - env                                 It only takes effect when executed 
in Notebook, the environment variables of the current environment will be automatically 
read and set to the environment variables of the Job, the specific environment variables 
to be read can be specified using the BAIZE_MAPPING_ENVS environment variable, the 
default is PATH,CONDA_*,*PYTHON*,NCCL_*, if set to false, the environment variables of 
the current environment will not be read. (default true)  
      -- commands stringArray                          The default command of the job  
  - d, -- datasets stringArray                          The dataset bind to the job, the 
format is datasetName:mountPath, e.g. mnist:/data/mnist  
  - e, -- envs stringArray                              The environment variables of the 
job, the format is key=value  
  - x, -- from - notebook string                          Define whether to read the 
configuration of the current Notebook and directly create tasks, including images, 
resources, Dataset, etc.  
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                                                      auto: Automatically determine the 
mode according to the current environment. If the current environment is a Notebook, it 
will be set to notebook mode.  
                                                      false: Do not read the 
configuration of the current Notebook.  
                                                      true: Read the configuration of 
the current Notebook. (default "auto")  
  - h, -- help                                          help for submit  
      -- image string                                  The image of the job, it must be 
specified if fromNotebook is false.  
  - t, -- job - type string                               Job type: PYTORCH, TENSORFLOW, 
PADDLE (default "PYTORCH")  
      -- labels stringArray                            The labels of the job, the format 
is key=value  
      -- max- retries int32                             number of retries before marking 
this job failed  
      -- max- run - duration int                          Specifies the duration in seconds 
relative to the startTime that the job may be active before the system tries to 
terminate it  
      -- name string                                   The name of the job, if empty, the 
name will be generated automatically.  
      -- paddle                                        PaddlePaddle Job, has higher 
priority than -- job - type  
      -- priority string                               The priority of the job, current 
support baize - medium- priority, baize - low- priority, baize - high - priority  
      -- pvcs stringArray                              The pvcs bind to the job, the 
format is pvcName:mountPath, e.g. mnist:/data/mnist  
      -- pytorch                                       Pytorch Job, has higher priority 
than -- job - type  
      -- queue string                                  The queue to used  
      -- requests - resources stringArray                Similar to resources, but sets the 
resources of requests  
      -- resources stringArray                         The resources of the job, it is a 
string in the format of cpu=1,memory=1Gi,nvidia.com/gpu=1, it will be set to the limits 
and requests of the container.  
      -- restart - policy string                         The job restart policy (default 
"on - failure")  
      -- runtime - envs                                  The runtime environment to use for 
the job, you can use baizectl data ls -- runtime - env to get the runtime environment  
      -- shm- size int32                                The shared memory size of the job, 
default is 0, which means no shared memory, if set to more than 0, the job will use the 
shared memory, the unit is MiB  
      -- tensorboard - log - dir string                    The tensorboard log directory, if 
set, the job will automatically start tensorboard, else not. The format is /path/to/log, 
you can use relative path in notebook.  
      -- tensorflow                                    Tensorflow Job, has higher 
priority than -- job - type  
      -- workers int                                   The workers of the job, default is 
1, which means single worker, if set to more than 1, the job will be distributed. 
(default 1)  
      -- working - dir string                            The working directory of job 
container, if in notebook mode, the default is the directory of the current file  

֜ᴋⱵ פ ̔ 

¥ -- name̔ ᴋⱵ ̆ ҹ ̆↕ᴪ ꜚ Ȃ 

¥ -- image̔ Ἕ ̆ Ȃ 

¥ -- priority ̔ᴋⱵᴨᾢ ̆  =baize- high- priority ȁҬ=baize- medium- priority ȁᵞ=baize-

low- priority Ȃ 

¥ -- requests - resources̔requests ᴋⱵ ̆ ҹ cpu=1 memory=1Gi,nvidia.com/gpu=1Ȃ 

¥ -- resources̔limits ᴋⱵ ̆ ҹ cpu=1 memory=1Gi,nvidia.com/gpu=1Ȃ 

¥ -- workers̔ᴋⱵ ᵬ ̆ ҹ 1̆ ԍ 1 ̆ᴋⱵ ᴪ№ Ȃ 

¥ -- queue̔ ᴋⱵ ↓̆ ╠⇔ ↓ Ȃ 

¥ -- working- dir ̔ ᵬ ̆  Notebook Ҋ̆ᴪ ᶏ ╠ ᴆ Ȃ 

¥ -- datasets̔ ̆ ҹ datasetName:mountPath̆ ᶛ  mnist:/data/mnist Ȃ 
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¥ -- shm- size̔῍֣ῤ ̆ № ᴋⱵ ̆ ץ ̆ ᶏ ῍֣ῤ ̆ ᵝҹ MiBȂ 

¥ -- labels ̔ᴋⱵ ̆ ҹ key=valueȂ 

¥ -- max- retries ̔ ̆ᴋⱵ ̆ ᴪ ᴋⱵ̆ Ҍ └Ȃ 

¥ -- max- run- duration ̔ ̆ᴋⱵ ̆ᴪ ̆ Ҍ └Ȃ 

¥ -- restart - policy ̔ ̆  on- failure ȁneverȁalways̆ ҹ on- failure Ȃ 

¥ -- from- notebook̔ Notebook Ҭ ׆ ̆  autoȁtrueȁfalse ̆ ҹ autoȂ 

PyTorch ᴋⱵ ᶛ 

֜ ᴋⱵ ᶛ̆ ץ ḱ ⇔Ҋҹץ̆ ѿҩ PyTorch ᴋⱵ

ᶛ̔ 

baizectl job submit -- name demojob- v2 - t PYTORCH \  
    -- image release.daocloud.io/baize/baize - notebook:v0.5.0 \  
    -- priority baize - high - priority \  
    -- requests - resources cpu=1,memory=1Gi \  
    -- workers 1 \  
    -- queue default \  
    -- working - dir /data \  
    -- datasets fashion - mnist:/data/mnist \  
    -- labels job_type=pytorch \  
    -- max- retries 3 \  
    -- max- run - duration 60 \  
    -- restart - policy on - failure \  
    --  sleep 1000  

PyTorch № ᴋⱵ ᶛ 

baizectl job submit -- name demojob- v2 - t PYTORCH \  
    -- image release.daocloud.io/baize/baize - notebook:v0.5.0 \  
    -- priority baize - high - priority \  
    -- requests - resources cpu=1,memory=1Gi \  

    -- workers 2 \    # ᴋⱵ◐ ᴪ ꜚ⇔ № ᴋⱵ 
    -- shm- size 1024 \  
    -- queue default \  
    -- working - dir /data \  
    -- datasets fashion - mnist:/data/mnist \  
    -- labels job_type=pytorch \  
    -- max- retries 3 \  
    -- max- run - duration 60 \  
    -- restart - policy on - failure \  
    --  sleep 1000  

Tensorflow ᴋⱵ ᶛ 

ᶏ  - t  ᴋⱵ ⇔Ҋҹץ̆ ѿҩ Tensorflow ᴋⱵ ᶛ̔ 

baizectl job submit -- name demojob- v2 - t TENSORFLOW \  
    -- image release.daocloud.io/baize/baize - notebook:v0.5.0 \  
    -- priority baize - high - priority \  
    -- from - notebook auto \  
    -- workers 1 \  
    -- queue default \  
    -- working - dir /data \  
    -- datasets fashion - mnist:/data/mnist \  
    -- labels job_type=pytorch \  
    -- max- retries 3 \  
    -- max- run - duration 60 \  
    -- restart - policy on - failure \  
    --  sleep 1000  
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Ӟ ᶏץ  -- job - type   -- tensorflow  ᴋⱵ Ȃ 

Paddle ᴋⱵ ᶛ 

baizectl job submit -- name demojob- v2 - t PADDLE \  
    -- image release.daocloud.io/baize/baize - notebook:v0.5.0 \  
    -- priority baize - high - priority \  
    -- queue default \  
    -- working - dir /data \  
    -- datasets fashion - mnist:/data/mnist \  
    -- labels job_type=pytorch \  
    -- max- retries 3 \  
    -- max- run - duration 60 \  
    -- restart - policy on - failure \  
    --  sleep 1000  

ᴋⱵ↓  

baizectl job   ls פ  ᴋⱵ↓ ̆  pytorch  ᴋⱵ̆ ץ  - t  

ᴋⱵ Ȃ 

(base) jovyan@den - 0:~$ baizectl job ls  #  pytorch ᴋⱵ 
 NAME        TYPE     PHASE      DURATION  COMMAND  
 demong      PYTORCH  SUCCEEDED  1m2s      sleep 60  
 demo- sleep  PYTORCH  RUNNING    1h25m28s  sleep 7200  

(base) jovyan@den - 0:~$ baizectl job ls demo - sleep  # ᴋⱵ 
 NAME        TYPE     PHASE      DURATION  COMMAND  
 demo- sleep  PYTORCH  RUNNING    1h25m28s  sleep 7200  

(base) jovyan@den - 0:~$ baizectl job ls - t TENSORFLOW   #  tensorflow ᴋⱵ 
 NAME       TYPE        PHASE    DURATION  COMMAND  
 demotfjob  TENSORFLOW  CREATED  0s        sleep 1000  

ᴋⱵ↓ ’Ҋᶏ  table  ᵬҹ ̆ Ḥ ̆ ᶏ  json   

yaml ̆ ץ  - o Ȃ 

(base) jovyan@den - 0:~$ baizectl job ls - t TENSORFLOW - o yaml  
-  baseConfig:  
    args:  
    -  sleep  
    -  "1000"  
    image: release.daocloud.io/baize/baize - notebook:v0.5.0  
    labels:  
      app: den  
    podConfig:  
      affinity: {}  
      kubeEnvs:  
      -  name: CONDA_EXE 
        value: /opt/conda/bin/conda  
      -  name: CONDA_PREFIX 
        value: /opt/conda  
      -  name: CONDA_PROMPT_MODIFIER 
        value: '(base) '  
      -  name: CONDA_SHLVL 
        value: "1"  
      -  name: CONDA_DIR 
        value: /opt/conda  
      -  name: CONDA_PYTHON_EXE 
        value: /opt/conda/bin/python  
      -  name: CONDA_DEFAULT_ENV 
        value: base  
      -  name: PATH 
        value: 
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/opt/conda/bin:/opt/conda/condabin:/command:/opt/conda/bin:/usr/local/sbin:/usr/local/bi
n:/usr/sbin:/usr/bin:/sbin:/bin  
      priorityClass: baize - high - priority  
      queue: default  
  creationTimestamp: "2024 - 06- 16T07:47:27Z"  
  jobSpec:  
    runPolicy:  
      suspend: true  
    tfReplicaSpecs:  
      Worker:  
        replicas: 1  
        restartPolicy: OnFailure  
        template:  
          metadata:  
            creationTimestamp: null  
          spec:  
            affinity: {}  
            containers:  
            -  args:  
              -  sleep  
              -  "1000"  
              env:  
              -  name: CONDA_EXE 
                value: /opt/conda/bin/conda  
              -  name: CONDA_PREFIX 
                value: /opt/conda  
              image: release.daocloud.io/baize/baize - notebook:v0.5.0  
              name: tensorflow  
              resources:  
                limits:  
                  memory: 1Gi  
                requests:  
                  cpu: "1"  
                  memory: 2Gi  
              workingDir: /home/jovyan  
            priorityClassName: baize - high - priority  
  name: demotfjob  
  namespace: ns - chuanjia - ndx 
  phase: CREATED 
  roleConfig:  
    TF_WORKER: 
      replicas: 1  
      resources:  
        limits:  
          memory: 1Gi  
        requests:  
          cpu: "1"  
          memory: 2Gi  
  totalResources:  
    limits:  
      memory: "1073741824"  
    requests:  
      cpu: "1"  
      memory: "2147483648"  
  trainingConfig:  
    restartPolicy: RESTART_POLICY_ON_FAILURE  
  trainingMode: SINGLE  
  type: TENSORFLOW 

ᴋⱵ  

baizectl job  ᶏ  logs פ  ᴋⱵ ̆ ץ  baizectl job logs -- help  

Ḥ Ȃ 

(base) jovyan@den - 0:~$ baizectl job logs -- help  
Show logs of a job  
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Usage:  
  baizectl job logs <job - name> [pod - name] [flags]  
 
Aliases:  
  logs, log  
 
Flags:  
  - f, -- follow            Specify if the logs should be streamed.  
  - h, -- help              help for logs  
  - t, -- job - type string   Job type: PYTORCH, TENSORFLOW, PADDLE (default "PYTORCH")  
      -- paddle            PaddlePaddle Job, has higher priority than -- job - type  
      -- pytorch           Pytorch Job, has higher priority than -- job - type  
      -- tail int          Lines of recent log file to display.  
      -- tensorflow        Tensorflow Job, has higher priority than -- job - type  
      -- timestamps        Show timestamps  

¥ -- follow Ȃ 

¥ -- tail ̆ ҹ 50 Ȃ 

¥ -- timestamps Ȃ 

ᶛ ᴋⱵ ̔ 

(base) jovyan@den - 0:~$ baizectl job log - t TENSORFLOW tf- sample- job - v2- 202406161632-
evgrbrhn - f  
2024- 06- 16 08:33:06.083766: I tensorflow/core/util/port.cc:110] oneDNN custom operations 
are on.  
2024- 06- 16 08:33:06.086189: I tensorflow/tsl/cuda/cudart_stub.cc:28] Could not find cuda 
drivers on your machine, GPU will not be used.  
2024- 06- 16 08:33:07.223046: W tensorflow/compiler/tf2tensorrt/utils/py_utils.cc:38] TF -
TRT Warning: Could not find TensorRT  
Model: "sequential"  
_________________________________________________________________ 
 Layer (type)                Output Shape              Param #  
================================================================= 
 Conv1 (Conv2D)              (None, 13, 13, 8)         80  
 flatten (Flatten)           (None, 1352)              0  
 Softmax (Dense)             (None, 10)                13530  
================================================================= 
Total params: 13610 (53.16 KB)  
Trainable params: 13610 (53.16 KB)  
Non- trainable params: 0 (0.00 Byte)  
...  

− ᴋⱵ 

baizectl job  ᶏ  delete −פ  ᴋⱵ̆ ғ − ҩᴋⱵȂ 

(base) jovyan@den - 0:~$ baizectl job delete -- help  
Delete a job  
 
Usage:  
  baizectl job delete [flags]  
 
Aliases:  
  delete, del, remove, rm  
 
Flags:  
  - h, -- help              help for delete  
  - t, -- job - type string   Job type: PYTORCH, TENSORFLOW, PADDLE (default "PYTORCH")  
      -- paddle            PaddlePaddle Job, has higher priority than -- job - type  
      -- pytorch           Pytorch Job, has higher priority than -- job - type  
      -- tensorflow        Tensorflow Job, has higher priority than -- job - type  

ᶛ− ᴋⱵ̔ 
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(base) jovyan@den - 0:~$ baizectl job ls  
 NAME        TYPE     PHASE      DURATION  COMMAND  
 demong      PYTORCH  SUCCEEDED  1m2s      sleep 60  
 demo- sleep  PYTORCH  RUNNING    1h20m51s  sleep 7200  
 demojob     PYTORCH  FAILED     16m46s    sleep 1000  
 demojob- v2  PYTORCH  RUNNING    3m13s     sleep 1000  
 demojob- v3  PYTORCH  CREATED    0s        sleep 1000  

(base) jovyan@den - 0:~$ baizectl job delete demojob      # − ҩᴋⱵ 
Delete job demojob in ns - chuanjia - ndx successfully  

(base) jovyan@den - 0:~$ baizectl job delete demojob - v2 demojob - v3     # − ҩᴋⱵ 
Delete job demojob - v2 in ns - chuanjia - ndx successfully  
Delete job demojob - v3 in ns - chuanjia - ndx successfully  

ᴋⱵ 

baizectl job  ᶏ  restart פ  ᴋⱵ̆ ץ  baizectl job restart -- help  

Ḥ Ȃ 

(base) jovyan@den - 0:~$ baizectl job restart -- help  
restart a job  
 
Usage:  
  baizectl job restart [flags] job  
 
Aliases:  
  restart, rerun  
 
Flags:  
  - h, -- help              help for restart  
  - t, -- job - type string   Job type: PYTORCH, TENSORFLOW, PADDLE (default "PYTORCH")  
      -- paddle            PaddlePaddle Job, has higher priority than -- job - type  
      -- pytorch           Pytorch Job, has higher priority than -- job - type  
      -- tensorflow        Tensorflow Job, has higher priority than -- job - type  

ꜗ ב Е  

baizectl  ̆ ╠ ↓ ̆ Ḃ ᴋⱵ ̆

Ȃ 

(base) jovyan@den - 0:~$ baizectl data  
Management datasets  
 
Usage:  
  baizectl data [flags]  
  baizectl data [command]  
 
Aliases:  
  data, dataset, datasets, envs, runtime - envs 
 
Available Commands:  
  ls          List datasets  
 
Flags:  
  - h, -- help            help for data  
  - o, -- output string   Output format. One of: table, json, yaml (default "table")  
      -- page int        Page number (default 1)  
      -- page- size int   Page size (default - 1)  
      -- search string   Search query  
      -- sort string     Sort order  
      -- truncate int    Truncate output to the given length, 0 means no truncation 
(default 50)  
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Use "baizectl data [command] -- help" for more information about a command.  

↓  

baizectl data   ls פ  ↓ ̆  table  ̆ ץ  -

o ₮ Ȃ 

(base) jovyan@den - 0:~$ baizectl data ls  
 NAME             TYPE  URI                                                    PHASE  
 fashion - mnist    GIT   https://gitee.com/samzong_lu/fashion - mnist.git         READY  
 sample- code      GIT   https://gitee.com/samzong_lu/training - sample- code....  READY  
 training - output  PVC   pvc://training - output                                  READY  

֜ ᴋⱵ ̆ ᶏץ  - d  -- datasets  ̆ᶛ ̔ 

baizectl  job submit -- image release.daocloud.io/baize/baize - notebook:v0.5.0 \  
    -- datasets sample - code:/home/jovyan/code \  
    --  sleep 1000  

ҩ ̆ ץ Ҋ ̔ 

baizectl job submit -- image release.daocloud.io/baize/baize - notebook:v0.5.0 \  
    -- datasets sample - code:/home/jovyan/code fashion - mnist:/home/jovyan/data \  
    --  sleep 1000  

ᶭ ̂ ̃ 

 runtime - env  DCE ⱬ̆ ȁ ᴋⱵץ Ҭ

ᶭ ̆ ᶫԅѿ ⱴ ᶭ ̆  Docker 

Ἕ̆ Ȃ 

 runtime - env ̆ꜚ ̆ Ἕ̆ ᶭ Ȃ 

baizectl data   runtime - env פ ↓ ̆  table  ̆ ץ

 - o ₮ Ȃ 

(base) jovyan@den - 0:~$ baizectl data ls -- runtime - env 
 NAME               TYPE   URI                                                    PHASE  
 fashion - mnist      GIT    https://gitee.com/samzong_lu/fashion - mnist.git         READY  
 sample- code        GIT    https://gitee.com/samzong_lu/training - sample- code....  READY  
 training - output    PVC    pvc://training - output                                  READY  
 tensorflow - sample  CONDA  conda://python?version=3.12.3                          
PROCESSING 

֜ ᴋⱵ ̆ ᶏץ  -- runtime - env ̆ᶛ ̔ 

baizectl job submit -- image release.daocloud.io/baize/baize - notebook:v0.5.0 \  
    -- runtime - env tensorflow - sample \  
    --  sleep 1000  

 

baizectl ̆ᶛ ꜚ ῃ ȁᶏ ȁᶏ

ᵬ Ȃ 
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ꜚ ῃ  

baizectl completion bash > /etc/bash_completion.d/baizectl  

҉ פ  bash ꜚ ῃ ̆ ῒḠ ⌠ /etc/bash_completion.d/baizectl  

Ҭ̆ ץ  source /etc/bash_completion.d/baizectl  ⱴ ꜚ ῃ Ȃ 

ᶏ  

baizectl job ls -- cluster my - cluster -- namespace my- namespace 

פ ↓₮ my- cluster  Ҭ my- namespace Ҋ ᵬҙȂ 

ᶏ ᵬ  

baizectl job ls -- workspace 123  

 

¶ ̔ҹָӇ ⌠ Ⱶ ̙ ‗ ̔  -- server  ̆

Ḡ Ȃ Ⱶ ᶏ ӥ̆ ᶏץ  -- skip - tls - verify  

TLS ӥ Ȃ 

¶ ̔ ᵥ ‗ Ҍ ̙ ‗ ̔ Ḡᶏ  -- token ̆

╠ ΐ ᵬ Ȃ 

¶ ̔ҹָӇ ↓₮ ̙ ‗ ̔ ᵬ ̆

Ḡ ╠ ֓ Ȃ 

҉ץ ̆ ץ ҉  baizectl ̆פ  Ҭ  AI 

Ȃ ᴋᵥ ̆  baizectl [command] -- help  Ḥ Ȃ 

Ѓ ҅Єbaizess Ί 

baizess   DCE AI Lab Ҭ Notebook ῤ ΐȂ ᶫԅ

פ ̆ Ḃ Ȃ  baizess̆ ץ

℗ ̆ Ḡ ≠ ᶭ Ȃ ΐ ̆

ԅ ᵬ Ȃ 

 

╠̆baizess   DCE AI Lab ҬȂᵰ ⇔  Notebook ̆  Notebook 

Ҭ ᶏ  baizess Ȃ 

ҏ  

Ḥ  
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baizess פ  Ḥ Ҋ̔ 

jovyan@19d0197587cc:/$ baizess  
source switch tool  
 
Usage:  
  baizess [command] [package - manager]  
 
Available Commands:  
  set     Switch the source of specified package manager to current fastest source  
  reset   Reset the source of specified package manager to default source  
 
Available Package - managers:  
  apt     (require root privilege)  
  conda 
  pip  

פ  

baizess פ  Ҋ̔ 

baizess [command] [package - manager]  

ῒҬ̆[command] ΐᵣ ᵬ package]̆פ - manager]  ԍ ᵬ Ȃ 

command̔  

¶ set̔ ᴍ ̆ ̆ ℗ ҹ ῤ Ȃ 

¶ reset ̔ ҹ Ȃ 

╠  package- manager̔  

¶ apt̂ ℗ ҍ  root  ̃ 

¶ condâ ᾢ ᴍ  /etc/apt/backup/ ̃ 

¶ pip̂ Ḥ Ώ῀ ~/.condarc ̃ 

ȁᴋⱵ  

ᴋⱵ ᵬҙ ᴆ ⇔ ᴋⱵ ⱳ ȂAI Lab  

Kubernetes  Job └  AI ȁ ᴋⱵ̆  PytorchȁTensorflowȁ

PaddlePaddleȁMPIȁMXNet Һ ҍ№ Ȃ 

Ѓ҅Є∕ ᴑꜙ 

DCE AI Lab  Kubernetes  Job └  AI ȁ ᴋⱵȂ 

1.  ᶷ Ҭ ₯ ᴋⱵҬ  - > ᴋⱵ̆ ₯ ᶷ  ⇔  Ȃ 
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 54 ᴋⱵ↓ ₯⇔  

2.  ᴪ ᾢ ᾟ ̆ ȁ ȁᴋⱵ ȁ ↓ȁᴨᾢ

Ȃ ֓ ₯ Ҋѿ Ȃ 

 

 55 Ώ  

3.  Ἕ ȁ ץ ῏ ȁ ̆ ₯ Ҋѿ Ȃ 
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 56 ᴋⱵ  

4.  ⱴ ȁ ȁ ᴋⱵ ̆ ₯ Ȃ 

 

 57 ᴋⱵ  

5.  ᴋⱵ⇔ ⱳ ̆ᴪ ₃ ̔ 
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¶ Ҭ 

¶ Ҭ 

¶ ֜ ⱳȁ ֜  

¶ ᴋⱵ ⱳȁᴋⱵ  

ЃԑЄPytorch ᴑꜙ 

Pytorch ѿҩ ӟ ̆ ᶫԅѿҩ ȂPytorch ᴋ

Ⱶ ѿҩᶏ  Pytorch ᴋⱵȂ 

 AI Lab Ҭ̆ ױ ᶫԅ Pytorch ᴋⱵ ̆ ץ ᵬ ⇔  

Pytorch ᴋⱵ̆ Ȃ 

ᴑꜙ ב  

¶ ᴋⱵ  Pytorch   Pytorch №  ң Ȃ 

¶  baize - notebook  ἝҌ ӟ ̆ ᾢ Ҭ  PyTorch  

TensorFlow̆ ῒ ⌠ᴋⱵ Ȃ 

ᴑꜙ  

ᶏױ  baize - notebook  Ἕ  ῏  ᵬҹᴋⱵ Ȃ

̆  conda activate <env_name> && python -  <<'EOF'   Conda Ҭ

ᴋⱵ  Ȃפ
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∕  Pytorch ᴑꜙ 

 

 58 ⇔  Pytorch ᴋⱵ 

1.   AI Lab ̆ ₯ ᶷ Ҭ  ᴋⱵҬ ̆ ῀ ᴋⱵ Ȃ 

2.  ₯ ҉  ⇔  ̆ ῀ᴋⱵ⇔ Ȃ 

3.  ᴋⱵ ҹ Pytorch ̆ ₯ Ҋѿ Ȃ 

4.  ΏᴋⱵ ȁ ₯ Ȃ 

̔ 

¶ ꜚ ᶏפ  bash 

פ ¶ Ҋ ᶛ 
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¶  <env_name> ҹ  Conda ̂ᶛ  torch - enṽ 

conda activate <env_name> && python -  <<'EOF'  
import torch  
import torch.nn as nn  
import torch.optim as optim  
 

# ӈѿҩ  
class SimpleNet(nn.Module):  
    def __init__(self):  
        super(SimpleNet, self).__init__()  
        self.fc = nn.Linear(10, 1)  
 
    def forward(self, x):  
        return self.fc(x)  
 

# ⇔ ȁ ₱ ᴨ  
model = SimpleNet()  
criterion = nn.MSELoss()  
optimizer = optim.SGD(model.parameters(), lr=0.01)  
 

# ѿ֓  
x = torch.randn(100, 10)  
y = torch.randn(100, 1)  
 

#  
for epoch in range(100):  

    # ╠ ᴰ  
    outputs = model(x)  
    loss = criterion(outputs, y)  
 

    # ᴰ ᴨ  
    optimizer.zero_grad()  
    loss.backward()  
    optimizer.step()  
 
    if (epoch + 1) % 10 == 0:  
        print(f'Epoch [{epoch+1}/100], Loss: {loss.item():.4f}')  
 
print('Training finished.')  
EOF 

heredoc Ώ ҉ץ ҳ Ȃ ̆ ῀

ף ̆ Ҭפ ֓ ᴆȂ 

̔ᴋⱵ ֜ ⱳ̆ ױ ץ ῀ᴋⱵ ⌠ ᶏ ׆̆’ ҉  

ᵬ ̆ ץ Ҭ ₮Ȃ 

[HAMI- core Warn(1:140244541377408:utils.c:183)]: get default cuda from (null)  
[HAMI- core Msg(1:140244541377408:libvgpu.c:855)]: Initialized  
Epoch [10/100], Loss: 1.1248  
Epoch [20/100], Loss: 1.0486  
Epoch [30/100], Loss: 0.9969  
Epoch [40/100], Loss: 0.9611  
Epoch [50/100], Loss: 0.9360  
Epoch [60/100], Loss: 0.9182  
Epoch [70/100], Loss: 0.9053  
Epoch [80/100], Loss: 0.8960  
Epoch [90/100], Loss: 0.8891  
Epoch [100/100], Loss: 0.8841  
Training finished.  
[HAMI- core Msg(1:140244541377408:multiprocess_memory_limit.c:468)]: Calling exit handler 
1 
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∕  Pytorch ⅎ ᴑꜙ 

1.   AI Lab ̆ ₯ ᶷ Ҭ  ᴋⱵҬ ̆ ῀ ᴋⱵ↓  Ȃ 

2.  ₯ ҉  ⇔  ̆ ῀ᴋⱵ⇔ Ȃ 

3.  ᴋⱵ ҹ Pytorch № ̆ ₯ Ҋѿ Ȃ 

4.  ΏᴋⱵ ȁ ₯ Ȃ 

̔ ꜚ ᶏפ  bash̆ פ Ҋ ᶛ̆  <env_name> ҹ  

Conda ̂ᶛ  torch - enṽȂ 

conda activate <env_name> && python -  <<'EOF'  
import os  
import torch  
import torch.distributed as dist  
import torch.nn as nn  
import torch.optim as optim  
from torch.nn.parallel import DistributedDataParallel as DDP  
 
class SimpleModel(nn.Module):  
    def __init__(self):  
        super(SimpleModel, self).__init__()  
        self.fc = nn.Linear(10, 1)  
 
    def forward(self, x):  
        return self.fc(x)  
 
def train():  

    # Ḥ  
    print(f'PyTorch version: {torch.__version__}')  
    print(f'CUDA available: {torch.cuda.is_available()}')  
    if torch.cuda.is_available():  
        print(f'CUDA version: {torch.version.cuda}')  
        print(f'CUDA device count: {torch.cuda.device_count()}')  
 
    rank = int(os.environ.get('RANK', '0'))  
    world_size = int(os.environ.get('WORLD_SIZE', '1'))  
 
    print(f'Rank: {rank}, World Size: {world_size}')  
 

    # ∆ №  
    try:  
        if world_size > 1:  
            dist.init_process_group('nccl')  
            print('Distributed process group initialized successfully')  
        else:  
            print('Running in non - distributed mode')  
    except Exception as e:  
        print(f'Error initializing process group: {e}')  
        return  
 

    #  
    try:  
        if torch.cuda.is_available():  
            device = torch.device(f'cuda:{rank % torch.cuda.device_count()}')  
            print(f'Using CUDA device: {device}')  
        else:  
            device = torch.device('cpu')  
            print('CUDA not available, using CPU')  
    except Exception as e:  
        print(f'Error setting device: {e}')  
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        device = torch.device('cpu')  
        print('Falling back to CPU')  
 
    try:  
        model = SimpleModel().to(device)  
        print('Model moved to device successfully')  
    except Exception as e:  
        print(f'Error moving model to device: {e}')  
        return  
 
    try:  
        if world_size > 1:  
            ddp_model = DDP(model, device_ids=[rank % torch.cuda.device_count()] if 
torch.cuda.is_available() else None)  
            print('DDP model created successfully')  
        else:  
            ddp_model = model  
            print('Using non - distributed model')  
    except Exception as e:  
        print(f'Error creating DDP model: {e}')  
        return  
 
    loss_fn = nn.MSELoss()  
    optimizer = optim.SGD(ddp_model.parameters(), lr=0.001)  
 

    # ѿ֓  
    try:  
        data = torch.randn(100, 10, device=device)  
        labels = torch.randn(100, 1, device=device)  
        print('Data generated and moved to device successfully')  
    except Exception as e:  
        print(f'Error generating or moving data to device: {e}')  
        return  
 
    for epoch in range(10):  
        try:  
            ddp_model.train()  
            outputs = ddp_model(data)  
            loss = loss_fn(outputs, labels)  
            optimizer.zero_grad()  
            loss.backward()  
            optimizer.step()  
 
            if rank == 0:  
                print(f'Epoch {epoch}, Loss: {loss.item():.4f}')  
        except Exception as e:  
            print(f'Error during training epoch {epoch}: {e}')  
            break  
 
    if world_size > 1:  
        dist.destroy_process_group()  
 
if __name__ == '__main__':  
    train()  
EOF 

̆ Һפ ԍҳ Ȃ ֟ ᴋⱵ

̆ ῤ ֓ ᴆȂ 

ᴋⱵ◐  

 Pytorch №  ᴋⱵᴪ⇔ ѿ  Master   Worker  Pod̆ Master  

ᴋⱵ̆Worker ᵬȂ 
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Ҭ̔Master ◐ ҹ 1̆Worker ◐ ҹ 2̕ ץ ױ  ᴋⱵ  Ҭ ◐ ҹ 3̆

 Master ◐  + Worker ◐ ȂPytorch ᴪ ꜚ  Master  Worker Ȃ 

̔ ̆ ױ ץ ῀ᴋⱵ ̆ ᶏ ץ̆’ ҩ Pod 

₮Ȃ 

ЃҎЄTensorflow ᴑꜙ 

Tensorflow ԅ Pytorch ѿҩ ӟ ̆ ᶫԅѿҩ

Ȃ 

 AI Lab Ҭ̆ ױ ᶫԅ Tensorflow ̆ ץ ᵬ

̆ ⇔  Tensorflow ᴋⱵ̆ Ȃ 

ᴑꜙ ב  

¶ ᴋⱵ  Tensorflow   Tensorflow №  ң Ȃ 

¶ Ἕῤ  Tensorflow ̆ Ȃ 

ᴋⱵ ̔ ᶏױ  baize - notebook  Ἕ  ῏  ᵬҹᴋⱵ

Ȃ 
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ᶡ TFJob ᴑꜙ 

 

 59 ⇔  Tensorflow ᴋⱵ 

1.   AI Lab ̆ ₯ ᶷ Ҭ  ᴋⱵҬ ̆ ῀ ᴋⱵ Ȃ 

2.  ₯ ҉  ⇔  ̆ ῀ᴋⱵ⇔ Ȃ 

3.  ᴋⱵ ҹ Tensorflow ̆ ₯ Ҋѿ Ȃ 

4.  ΏᴋⱵ ȁ ₯ Ȃ 

╠ ף ד  

ᶏ  AI Lab  - > ↓ ̆⇔ ѿҩ ̆  Github ף ⌠ Ҭ

̆ ⇔ ᴋⱵ ̆ ץ ̆ ף ⌠ᴋⱵҬȂ 
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ף ד ̔https://github.com/d - run/training - sample- code/  

̔ ꜚ ᶏפ  bash̆ פ ᶏ  python /code/tensorflow/tf - single.py Ȃ 

"""  
  pip install tensorflow numpy  
"""  
 
import tensorflow as tf  
import numpy as np  
 

# ⇔ ѿ֓  
x = np.random.rand(100, 1)  
y = 2 * x + 1 + np.random.rand(100, 1) * 0.1  
 

# ⇔ ѿҩ  
model = tf.keras.Sequential([  
    tf.keras.layers.Dense(1, input_shape=(1,))  
])  
 

#  
model.compile(optimizer='adam', loss='mse')  
 

# ̆  epochs ҹ 10 
history = model.fit(x, y, epochs=10, verbose=1)  
 

#  
print('Final loss: {' + str(history.history['loss'][ - 1]) +'}')  
 

# ᶏ  
test_x = np.array([[0.5]])  
prediction = model.predict(test_x)  
print(f'Prediction for x=0.5: {prediction[0][0]}')  

̔ᴋⱵ ֜ ⱳ ̆ ץ ῀ᴋⱵ ⌠ ᶏ ׆̆’ ҉  

ᵬ ̆ ץ Ҭ ₮Ȃ 

TFJob ⅎ ᴑꜙ 

1.   AI Lab̆ ₯ ᶷ Ҭ  ᴋⱵҬ ̆ ῀ ᴋⱵ↓  Ȃ 

2.  ₯ ҉  ⇔  ̆ ῀ᴋⱵ⇔ Ȃ 

3.  ᴋⱵ ҹ Tensorflow № ̆ ₯ Ҋѿ Ȃ 

4.  ΏᴋⱵ ȁ ₯ Ȃ 
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 60 ⇔  Tensorflow № ᴋⱵ 

ᶛᴋⱵ׃ ̔ ԅ҈ ̔Chief ȁWorker  Parameter Server (PS) Ȃ 

¶ Chief̔Һ Ḡ Ȃ 

¶ Worker̔ Ȃ 

¶ PS̔ Ҭ ԍ Ữ Ȃ 

ҹҌ № ԅҌ ȂChief   Worker ᶏ  GPŬ  PS ᶏ  CPU 

ῤ Ȃ 

̔ ꜚ ᶏפ  bash̆ פ ᶏ  python /code/tensorflow/tensorflow -

distributed.py Ȃ 

import os  
import json  
import tensorflow as tf  
 
class SimpleModel(tf.keras.Model):  
    def __init__(self):  
        super(SimpleModel, self).__init__()  
        self.fc = tf.keras.layers.Dense(1, input_shape=(10,))  
 
    def call(self, x):  
        return self.fc(x)  
 
def train():  

    # Ḥ  
    print(f"TensorFlow version: {tf.__version__}")  
    print(f"GPU available: {tf.test.is_gpu_available()}")  
    if tf.test.is_gpu_available():  
        print(f"GPU device count: {len(tf.config.list_physical_devices('GPU'))}")  
 

    # № Ḥ  
    tf_config = json.loads(os.environ.get('TF_CONFIG') or '{}')  
    task_type = tf_config.get('task', {}).get('type')  
    task_id = tf_config.get('task', {}).get('index')  
 
    print(f"Task type: {task_type}, Task ID: {task_id}")  
 

    # №  
    strategy = tf.distribute.experimental.MultiWorkerMirroredStrategy()  
 
    with strategy.scope():  
        model = SimpleModel()  
        loss_fn = tf.keras.losses.MeanSquaredError()  
        optimizer = tf.keras.optimizers.SGD(learning_rate=0.001)  
 

    # ѿ֓  
    data = tf.random.normal((100, 10))  
    labels = tf.random.normal((100, 1))  
 
    @tf.function  
    def train_step(inputs, labels):  
        with tf.GradientTape() as tape:  
            predictions = model(inputs)  
            loss = loss_fn(labels, predictions)  
        gradients = tape.gradient(loss, model.trainable_variables)  
        optimizer.apply_gradients(zip(gradients, model.trainable_variables))  
        return loss  
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    for epoch in range(10):  
        loss = train_step(data, labels)  
        if task_type == 'chief':  
            print(f'Epoch {epoch}, Loss: {loss.numpy():.4f}')  
 
if __name__ == '__main__':  
    train()  

̔ ̆ ױ ץ ῀ᴋⱵ ̆ ᶏ ץ̆’ ҩ Pod 

₮Ȃ 

Ѓ ЄPaddlePaddle ᴑꜙ 

PaddlePaddlê ̃ ӟ ̆ ү №

ȂPaddlePaddle ᴋⱵ ץ № Ȃ  AI Lab Ҭ̆

ױ ᶫԅ  PaddlePaddle ᴋⱵ ̆ ץ ᵬ̆ ⇔  PaddlePaddle 

ᴋⱵ̆ Ȃ 

ᴑꜙ ב  

¶ ᴋⱵ ̔PaddlePaddle ̆ № ң Ȃ 

¶ ̔  PaddlePaddle Ἕ̆ ᴋⱵҬ ᶭ Ȃ 

ᶏױ  registry.baidubce.com/paddlepaddle/paddle:2.4.0rc0 - cpu ἝᵬҹᴋⱵ

Ȃ Ἕ ԅ PaddlePaddle ̆ ԍ CPU Ȃ ᶏ  GPŬ

 GPU ἝȂ 

 

 61 ⇔  PaddlePaddle ᴋⱵ 

PaddlePaddle ᴑꜙ 

⇔  
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1.  ̔  AI Lab ̆ ₯ ᶷ Ҭ  ᴋⱵҬ ̆ ῀ ᴋⱵ Ȃ 

2.  ⇔ ᴋⱵ̔ ₯ ҉  ⇔  ̆ ῀ᴋⱵ⇔ Ȃ 

3.  ᴋⱵ ̔ ₮ Ҭ̆ ᴋⱵ ҹ PaddlePaddle ̆ ₯ Ҋѿ Ȃ 

4.  ΏᴋⱵḤ ̔ ΏᴋⱵ ̆ᶛ ȉPaddlePaddle ᴋⱵȊ̆

₯ Ȃ 

5.  ᴋⱵ ̔ ̆ ᴋⱵ ȁ Ἕȁ Ḥ Ȃ 

̔ ꜚ ҹ python̆פ פ Ҋ̔ 

- m paddle.distributed.launch run_check  

¶ - m paddle.distributed.launch ̔ᶏ  PaddlePaddle ᶫ № ꜚ ̆ ᶏ

ҊӞ ᶏץ ̆ Ḃ ⌠№ Ȃ 

¶ run_check̔PaddlePaddle ᶫ ̆ ԍ № Ȃ 

̔ 

¶ ◐ ̔1̂ ᴋⱵ̃ 

¶ ̔ 

¶ CPU̔ ̆  1  

¶ ῤ ̔ ̆  2 GiB 

¶ GPU̔ ᶏ  GPŬ  GPU Ἕ̆ №  GPU  

 PaddleJob ᶛ Ҋ̔ 

apiVersion: kubeflow.org/v1  
kind: PaddleJob  
metadata:  
    name: paddle - simple - cpu 
    namespace: kubeflow  
spec:  
    paddleReplicaSpecs:  
        Worker:  
            replicas: 1  
            restartPolicy: OnFailure  
            template:  
                spec:  
                    containers:  
                        -  name: paddle  
                          image: registry.baidubce.com/paddlepaddle/paddle:2.4.0rc0 - cpu 
                          command: 
                              [  
                                  'python',  
                                  ' - m',  
                                  'paddle.distributed.launch',  
                                  'run_check',  
                              ]  

̔ 

¶ apiVersion   kind ̔  API ̆  PaddleJobȂ 
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¶ metadata̔ᾝ ̆ ᴋⱵ Ȃ 

¶ spec̔ᴋⱵ Ȃ 

¶ paddleReplicaSpecs ̔PaddlePaddle ᴋⱵ ◐ Ȃ 

¶ Worker̔ ᵬ Ȃ 

¶ replicas ̔◐ ̆ ҹ 1̆ Ȃ 

¶ restartPolicy ̔ ̆ ҹ OnFailure ̆ ᴋⱵ ꜚ Ȃ 

¶ template ̔Pod ̆ ӈ Ȃ 

֜ᴋⱵ̔ ̆ ₯ ֜ ̆  PaddlePaddle ᴋⱵȂ 

̔ᴋⱵ ֜ ⱳ ̆ ץ ῀ ᴋⱵ  ̆ ᶏ ’ ᴋ

Ⱶ Ȃ׆ ҉ ῀ ᵬ ̆ ץ Ҭ ₮Ȃ 

ᶛ ₮̔ 

run check success, PaddlePaddle is installed correctly on this node :)  

 PaddlePaddle ᴋⱵ ⱳ ̆ Ȃ 

PaddlePaddle ⅎ ᴑꜙ 

№ Ҋ̆PaddlePaddle ᴋⱵ ᶏץ ῍ ̆ Ȃ 

⇔ ̔ ̆ ᴋⱵ ҹ PaddlePaddle  ΏᴋⱵ ҍ ̆Ῥ

ȁ Ἕȁ Ȃ 

̔ ꜚ ҹ python̆פ פ Ҋ̔ 

- m paddle.distributed.launch train.py -- epochs=10 

¶ - m paddle.distributed.launch ̔ᶏ  PaddlePaddle ᶫ № ꜚ Ȃ 

¶ train.py ̔ ̆ ἝҬ ⌠ ῤȂ 

¶ -- epochs=10̔ ̆ ҹ 10Ȃ 

̔ᴋⱵ◐  Worker ◐ ̆ ҹ 2̕CPU  1 ̆ῤ

 2 GiB̕ ᶏ  GPŬ  GPU Ἕ № Ȃ 

№  PaddleJob ᶛ Ҋ̔ 

apiVersion: kubeflow.org/v1  
kind: PaddleJob  
metadata:  
    name: paddle - distributed - job  
    namespace: kubeflow  
spec:  
    paddleReplicaSpecs:  
        Worker:  
            replicas: 2  
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            restartPolicy: OnFailure  
            template:  
                spec:  
                    containers:  
                        -  name: paddle  
                          image: registry.baidubce.com/paddlepaddle/paddle:2.4.0rc0 - cpu 
                          command: 
                              [  
                                  'python',  
                                  ' - m',  
                                  'paddle.distributed.launch',  
                                  'train.py',  
                              ]  
                          args:  
                              -  ' -- epochs=10'  

ᴋⱵ◐ ̔ ◐  = Worker ◐ Ȃ ᶛҬ Worker ◐ ҹ 2̆

ᴋⱵ Ҭ  ᴋⱵ◐  ҹ 2Ȃ 

֜ᴋⱵ̔ ̆ ₯ ֜ ̆  PaddlePaddle № ᴋⱵȂ 

̔ ῀ ᴋⱵ  ̆ ᴋⱵ ᶏ ’Ȃ ץ

ҩ ᵬ ₮̆ № Ȃ 

ᶛ ₮̔ 

Worker 0: Epoch 1, Batch 100, Loss 0.5  
Worker 1: Epoch 1, Batch 100, Loss 0.6  
...  
Training completed.  

¥ Ԋ ̔ 

¶ ̔ Ḡ train.py ̂ ῒז ̃ ῤ Ȃ ץ ӈ Ἕȁ

ӄ Ữ ῀ Ȃ 

¶ Ἕ ̔ Ἕ̆ᶛ ᶏ  GPU  paddle:2.4.0rc0 - gpu 

Ȃ 

¶ ̔ ץ ḱ  command  args  ᴰ Ҍ Ȃ 

Ѓ֒ЄMPI ᴑꜙ 

MPÎ Message Passing Interface ̃ ѿ ԍ Ḥ ̆ ᾛ ҩ

ӊ ᴰ ᵬȂMPI ᴋⱵ ᶏ  MPI ᴋⱵ̆ ԍ

̆ᶛ № ȁ Ȃ 

 AI Lab Ҭ̆ ױ ᶫԅ MPI ᴋⱵ ̆ ץ ᵬ̆ ⇔  MPI ᴋ

Ⱶ̆ Ȃ 

ᴑꜙ ב  

¶ ᴋⱵ ̔MPĬ ԍ ᴋⱵȂ 

¶ ̔ ԅ MPI Ἕ̆ ᴋⱵҬ ᶭ Ȃ 
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¶ MPIJob ̔  MPIJob ̆ ◐ ȁ Ȃ 

ᶏױ  baize - notebook  Ἕ  ῏  ᵬҹᴋⱵ Ȃ

Ḡ Ҭ  MPI ῏ ̆  OpenMPIȁmpi4py Ȃ 

∕  MPI ᴑꜙ 

 

 62 ⇔  MPI ᴋⱵ 

1. ̔  AI Lab ̆ ₯ ᶷ Ҭ  ᴋⱵҬ ̆ ῀ ᴋⱵ Ȃ 

2. ⇔ ᴋⱵ̔ ₯ ҉  ⇔  ̆ ῀ᴋⱵ⇔ Ȃ 

3. ᴋⱵ ̔ ₮ Ҭ̆ ᴋⱵ ҹ MPĬ ₯ Ҋѿ Ȃ 

4. ΏᴋⱵḤ ̔ ΏᴋⱵ ̆ᶛ ȉbenchmarks- mpiȊ̆ ₯ Ҋѿ Ȃ 

5. ᴋⱵ ̔ ̆ ᴋⱵ ȁ Ἕȁ Ḥ Ȃ 

 

¶ ꜚ ᶏ̔פ  mpirun̆  MPI פȂ 

פ ¶ ̔ ῀  MPI Ȃ 

ᶛ̔  TensorFlow Benchmarks 

ᶛҬ̆ ױ ѿҩ TensorFlow ‰ ̆ᶏ  Horovod №

Ȃ ᾢ̆ Ḡ ᶏ ἝҬ ᶭ ̆ᶛ  TensorFlowȁHorovodȁOpen 

MPI Ȃ 

Ἕ ̔ᶏ  TensorFlow  MPI Ἕ̆ᶛ  

mai.daocloud.io/docker.io/mpioperator/tensorflow - benchmarks:latest Ȃ 
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פ ̔ 

mpirun -- allow - run - as- root - np 2 - bind - to none - map- by slot \  
  - x NCCL_DEBUG=INFO - x LD_LIBRARY_PATH - x PATH \  
  - mca pml ob1 - mca btl ^openib \  
  python scripts/tf_cnn_benchmarks/tf_cnn_benchmarks.py \  
  -- model=resnet101 -- batch_size=64 -- variable_update=horovod  

̔ 

¶ mpirun̔MPI ꜚ  Ȃפ

¶ -- allow - run - as- root ̔ᾛ ̂ root ץ Ҭ  root ̃Ȃ 

¶ - np 2̔ ҹ 2Ȃ 

¶ - bind - to none ȁ- map- by slot ̔MPI Ȃ 

¶ - x NCCL_DEBUG=INFO̔  NCCL̂ NVIDIA Collective Communication Library ̃

Ḥ ≢Ȃ 

¶ - x LD_LIBRARY_PATHȁ- x PATH̔  MPI Ҭᴰ Ȃ 

¶ - mca pml ob1 - mca btl ^openib ̔MPI ̆ ᴰ Ȃ 

¶ python scripts/tf_cnn_benchmarks/tf_cnn_benchmarks.py ̔  TensorFlow ‰

Ȃ 

¶ -- model=resnet101 ȁ-- batch_size=64 ȁ-- variable_update=horovod ̔TensorFlow 

̆ ȁ ᶏ  Horovod Ȃ 

 

ᴋⱵ Ҭ̆ ҹ ҩ ̂Launcher  Worker̃ № ̆ᶛ  CPUȁῤ

 GPUȂ 

ᶛ̔ 

¶ Launcher̂ ꜚ ̃̔◐  1̕CPU 2 ȁῤ  4 GiBȂ 

¶ Worker̂ ᵬ ̃̔◐  2̕CPU 2 ȁῤ  4 GiB̕GPU № Ȃ 

 MPIJob ᶛ 

apiVersion: kubeflow.org/v1  
kind: MPIJob  
metadata:  
  name: tensorflow - benchmarks 
spec:  
  slotsPerWorker: 1  
  runPolicy:  
    cleanPodPolicy: Running  
  mpiReplicaSpecs:  
    Launcher:  
      replicas: 1  
      template:  
        spec:  
          containers:  
            -  name: tensorflow - benchmarks 
              image: mai.daocloud.io/docker.io/mpioperator/tensorflow - benchmarks:latest  
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              command: 
                -  mpirun  
                -  -- allow - run - as- root  
                -  - np 
                -  "2"  
                -  - bind - to  
                -  none 
                -  - map- by 
                -  slot  
                -  - x 
                -  NCCL_DEBUG=INFO 
                -  - x 
                -  LD_LIBRARY_PATH 
                -  - x 
                -  PATH 
                -  - mca 
                -  pml 
                -  ob1 
                -  - mca 
                -  btl  
                -  ^openib  
                -  python  
                -  scripts/tf_cnn_benchmarks/tf_cnn_benchmarks.py  
                -  -- model=resnet101  
                -  -- batch_size=64  
                -  -- variable_update=horovod  
              resources:  
                limits:  
                  cpu: "2"  
                  memory: 4Gi  
                requests:  
                  cpu: "2"  
                  memory: 4Gi  
    Worker:  
      replicas: 2  
      template:  
        spec:  
          containers:  
            -  name: tensorflow - benchmarks 
              image: mai.daocloud.io/docker.io/mpioperator/tensorflow - benchmarks:latest  
              resources:  
                limits:  
                  cpu: "2"  
                  memory: 4Gi  
                  nvidia.com/gpumem: 1k  
                  nvidia.com/vgpu: "1"  
                requests:  
                  cpu: "2"  
                  memory: 4Gi  

̔ 

¶ apiVersion   kind ̔  API ̆MPIJob  Kubeflow ӈ

ӈ ̆ ԍ⇔  MPI ᴋⱵȂ 

¶ metadata̔ᾝ ̆ ᴋⱵ Ḥ Ȃ 

¶ spec̔ᴋⱵ Ȃ 

¶ slotsPerWorker ̔ ҩ Worker ᵝ ̆ ҹ 1Ȃ 

¶ runPolicy ̔ ̆ᶛ ᴋⱵ  PodȂ 

¶ mpiReplicaSpecs ̔MPI ᴋⱵ ◐ Ȃ 
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¶ Launcher̔ ꜚ ̆ ꜚ MPI ᴋⱵ̆◐ ҹ 1̕template  ӈ

Ἕȁ ȁפ Ȃ 

¶ Worker̔ ᵬ ̆ ᴋⱵ ̕replicas  ̆

ҹ 2Ȃ 

ᴋⱵ◐ ̔⇔  MPI ᴋⱵ ̆  mpiReplicaSpecs  Ҭ ◐ ̆

 ᴋⱵ◐ Ȃ ◐  = Launcher  ◐  + Worker ◐ Ȃ ᶛҬ ◐ ҹ 1 

+ 2 = 3 ̆  ᴋⱵ◐  ҹ 3Ȃ 

֜ᴋⱵ̔ ̆ ₯ ֜ ̆  MPI ᴋⱵȂ 

 

ᴋⱵ ֜ ⱳ ̆ ץ ῀ ᴋⱵ  ̆ ᶏ ’ ᴋⱵ Ȃ

׆ ҉ ῀ ᵬ ̆ ץ Ҭ ҩ ₮Ȃ 

ᶛ ₮̔ 

TensorFlow:  1.13  
Model:       resnet101  
Mode:        training  
Batch size:  64  
...  
 
Total images/sec: 125.67  

 MPI ᴋⱵ ⱳ ̆TensorFlow ‰ ԅ№ Ȃ 

̔ ̂  mpi4pyȁHorovod ̃̆ ᴋⱵҬ ⱴ

̆פ ᶏ ԅ ῏ᶭ ἝȂ Ҭ̆ ץ ḱ  MPIJob 

̆ᶛ Ἕȁ פ ȁ Ȃ 

Ѓ῏ЄMXNet ᴑꜙ 

ԍ Apache MXNet ̆  Kubeflow MXJob  Training Operator 1.9 Ҭ

− Ȃ 

Apache MXNet ѿҩ ӟ ̆ ȂMXNet ᴋⱵ ᶏץ

̆ № Ȃ  AI Lab Ҭ̆ ױ ᶫԅ  MXNet ᴋⱵ

̆ ץ ᵬ̆ ⇔  MXNet ᴋⱵ̆ Ȃ 

ᴑꜙ ב  

¶ ᴋⱵ ̔MXNet̆ № ң Ȃ 

¶ ̔  MXNet Ἕ̆ ᴋⱵҬ ᶭ Ȃ 

ᶏױ  release - ci.daocloud.io/baize/kubeflow/mxnet - gpu:latest  ἝᵬҹᴋⱵ

Ȃ Ἕ ԅ MXNet ῒ ῏ᶭ ̆  GPU ⱴ Ȃ 
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 63 ⇔  MXNet ᴋⱵ 

MXNet ᴑꜙ 

⇔ ̔ ῀ ᴋⱵҬ  - > ᴋⱵ̆ ₯ ҉  ⇔ ̆ ᴋⱵ

ҹ MXNet̆ ₯ Ҋѿ ̆ ΏᴋⱵ ̂ᶛ ȉMXNet ᴋⱵȊ̃̆ ₯ 

̆ ᴋⱵ ȁ Ἕȁ Ḥ Ȃ 

̔ ꜚ ҹ python3̆פ פ Ҋ̔ 

/mxnet/mxnet/example/gluon/mnist/mnist.py -- epochs 10 -- cuda 

¶ /mxnet/mxnet/example/gluon/mnist/mnist.py ̔MXNet ᶫ  MNIST Ώ ≢ ᶛ

Ȃ 

¶ -- epochs 10̔ ҹ 10Ȃ 

¶ -- cuda̔ᶏ  CUDA  GPU ⱴ Ȃ 

̔◐  1̂ ᴋⱵ̃̕ ҹ CPU 2 ȁῤ  4 GiBȁGPU 1 Ȃ 

 MXJob ᶛ Ҋ̔ 

apiVersion: "kubeflow.org/v1"  
kind: "MXJob"  
metadata:  
  name: "mxnet - single - job"  
spec:  
  jobMode: MXTrain  
  mxReplicaSpecs:  
    Worker:  
      replicas: 1  
      restartPolicy: Never  
      template:  
        spec:  
          containers:  
            -  name: mxnet  
              image: release - ci.daocloud.io/baize/kubeflow/mxnet - gpu:latest  
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              command: ["python3"]  
              args:  
                [  
                  "/mxnet/mxnet/example/gluon/mnist/mnist.py",  
                  " -- epochs",  
                  "10",  
                  " -- cuda",  
                ]  
              ports:  
                -  containerPort: 9991  
                  name: mxjob - port  
              resources:  
                limits:  
                  cpu: "2"  
                  memory: 4Gi  
                  nvidia.com/gpu: 1  
                requests:  
                  cpu: "2"  
                  memory: 4Gi  
                  nvidia.com/gpu: 1  

̔ 

¶ apiVersion   kind ̔  API ̆  MXJobȂ 

¶ metadata̔ᾝ ̆ ᴋⱵ Ḥ Ȃ 

¶ spec̔ᴋⱵ Ȃ 

¶ jobMode̔ ҹ MXTrain̆ ᴋⱵȂ 

¶ mxReplicaSpecs̔MXNet ᴋⱵ ◐ Ȃ 

¶ Worker̔ ᵬ Ȃ 

¶ replicas ̔◐ ̆ ҹ 1Ȃ 

¶ restartPolicy ̔ ̆ ҹ Never̆ ᴋⱵ Ҍ Ȃ 

¶ template ̔Pod ̆ ӈ ̆  imageȁcommandȁargs

ȁports ȁresources Ȃ 

֜ᴋⱵ̔ ̆ ₯ ֜ ̆  MXNet ᴋⱵȂ 

ᶛ ₮̔ 

Epoch 1: accuracy=0.95  
Epoch 2: accuracy=0.97  
...  
Epoch 10: accuracy=0.98  
Training completed.  

 MXNet ᴋⱵ ⱳ ̆ Ȃ 

MXNet ⅎ ᴑꜙ 

̔ ꜚ ҹ python3̆פ פ Ҋ̔ 

/mxnet/mxnet/example/image - classification/train_mnist.py -- num- epochs 10 -- num- layers 2 
-- kv- store dist_device_sync -- gpus 0  

¶ train_mnist.py ̔MXNet ᶫ Ἕ№ ᶛ Ȃ 
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¶ -- num- epochs 10̔ ҹ 10Ȃ 

¶ -- num- layers 2 ̔ ҹ 2Ȃ 

¶ -- kv- store dist_device_sync ̔ᶏ № Ȃ 

¶ -- gpus 0̔ᶏ  GPU ⱴ Ȃ 

̔ᴋⱵ◐ ҹ 3̂  SchedulerȁServer  Worker̃ ̆ ◐ ҹ 

1̆ ҹ CPU 2 ȁῤ  4 GiBȁGPU 1 Ȃ 

№  MXJob ᶛ Ҋ̔ 

apiVersion: "kubeflow.org/v1"  
kind: "MXJob"  
metadata:  
  name: "mxnet - job"  
spec:  
  jobMode: MXTrain  
  mxReplicaSpecs:  
    Scheduler:  
      replicas: 1  
      restartPolicy: Never  
      template:  
        spec:  
          containers:  
            -  name: mxnet  
              image: release - ci.daocloud.io/baize/kubeflow/mxnet - gpu:latest  
              ports:  
                -  containerPort: 9991  
                  name: mxjob - port  
              resources:  
                limits:  
                  cpu: "2"  
                  memory: 4Gi  
                  nvidia.com/gpu: 1  
                requests:  
                  cpu: "2"  
                  memory: 4Gi  
    Server:  
      replicas: 1  
      restartPolicy: Never  
      template:  
        spec:  
          containers:  
            -  name: mxnet  
              image: release - ci.daocloud.io/baize/kubeflow/mxnet - gpu:latest  
              ports:  
                -  containerPort: 9991  
                  name: mxjob - port  
              resources:  
                limits:  
                  cpu: "2"  
                  memory: 4Gi  
                  nvidia.com/gpu: 1  
                requests:  
                  cpu: "2"  
                  memory: 4Gi  
    Worker:  
      replicas: 1  
      restartPolicy: Never  
      template:  
        spec:  
          containers:  
            -  name: mxnet  
              image: release - ci.daocloud.io/baize/kubeflow/mxnet - gpu:latest  
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              command: ["python3"]  
              args:  
                [  
                  "/mxnet/mxnet/example/image - classification/train_mnist.py",  
                  " -- num- epochs",  
                  "10",  
                  " -- num- layers",  
                  "2",  
                  " -- kv- store",  
                  "dist_device_sync",  
                  " -- gpus",  
                  "0",  
                ]  
              ports:  
                -  containerPort: 9991  
                  name: mxjob - port  
              resources:  
                limits:  
                  cpu: "2"  
                  memory: 4Gi  
                  nvidia.com/gpu: 1  
                requests:  
                  cpu: "2"  
                  memory: 4Gi  

̔ 

¶ Scheduler̂ ̃̔ Ҭ ᴋⱵ Ȃ 

¶ Server̂ Ⱶ ̃̔ ԍ Ữ ̆ № Ȃ 

¶ Worker̂ ᵬ ̃̔ ᴋⱵȂ 

¶ ̔ҹ № ̆ ḠᴋⱵ ≠ Ȃ 

ᴋⱵ◐ ̔ ◐  = Scheduler ◐  + Server ◐  + Worker ◐ Ȃ

ᶛҬҹ 1 + 1 + 1 = 3 ̆  ᴋⱵ◐  ҹ 3Ȃ 

ᶛ ₮̔ 

INFO:root:Epoch[0] Batch [50]     Speed: 1000 samples/sec   accuracy=0.85  
INFO:root:Epoch[0] Batch [100]    Speed: 1200 samples/sec   accuracy=0.87  
...  
INFO:root:Epoch[9] Batch [100]    Speed: 1300 samples/sec   accuracy=0.98  
Training completed.  

 MXNet № ᴋⱵ ⱳ ̆ Ȃ 

¥ Ԋ ̔ Ḡ ᶏ Ἕ  MXNet ᶭ ̕

̆ ᾧ Ҍ ̕ ᶏ ӈ ̆ ḱ ꜚ פ Ȃ 

Ѓ҈Є ᴑꜙ ᵲ  

ᴋⱵ⇔ ̆ ᴪ ᴋⱵ↓ ҬȂ 

1.  ᴋⱵ↓ Ҭ̆ ₯ ҩᴋⱵ ᶷ  Ʈ - > ᴋⱵ Ȃ 
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 64 ᴋⱵ  

2.  ₮ ѿҩ ҩ Pod ̆ ₯ ῀Ȃ 

 

 65  Pod 

3.  ⌠ ̆ ץ ᵬ ȁ ҍ ץ ԊᴆȂ 

 

 66  
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4.  ᵰ ץ ╠ Pod ѿ Ȃ  100 ̆

Ҋ ̆ ₯   Ȃ 

 

 67  Pod  

5.  ᵰ ץ ҉  ... ̆ ╠ Pod  YAMLȁ҉ᴰ Ҋ ᴆȂץҊ ѿ

ҩ Pod  YAML ᶛȂ 

kind: Pod  
apiVersion: v1  
metadata:  
  name: neko - tensorboard - job - test - 202404181843- skxivllb - worker - 0 
  namespace: default  
  uid: ddedb6ff - c278- 47eb- ae1e- 0de9b7c62f8c  
  resourceVersion: '41092552'  
  creationTimestamp: '2024 - 04- 18T10:43:36Z'  
  labels:  
    training.kubeflow.org/job - name: neko - tensorboard - job - test - 202404181843- skxivllb  
    training.kubeflow.org/operator - name: pytorchjob - controller  
    training.kubeflow.org/replica - index: '0'  
    training.kubeflow.org/replica - type: worker  
  annotations:  
    cni.projectcalico.org/containerID: 
0cfbb9af257d5e69027c603c6cb2d3890a17c4ae1a145748d5aef73a10d7fbe1  
    hami.io/bind - phase: success  
    hami.io/bind - time: '1713437016'  
    hami.io/vgpu - devices - allocated: GPU - 29d5fa0d - 935b- 2966- aff8 -
483a174d61d1,NVIDIA,1024,20:;  
    hami.io/vgpu - node: worker - a800- 1 
  ownerReferences:  
    -  apiVersion: kubeflow.org/v1  
      kind: PyTorchJob  
      name: neko - tensorboard - job - test - 202404181843- skxivllb  
      uid: e5a8b05d - 1f03 - 4717- 8e1c- 4ec928014b7b 
      controller: true  
      blockOwnerDeletion: true  
spec:  
  volumes:  
    -  name: 0 - dataset - pytorch - examples 
      persistentVolumeClaim:  
        claimName: pytorch - examples 
  containers:  
    -  name: pytorch  
      image: m.daocloud.io/docker.io/pytorch/pytorch  
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      command: 
        -  bash 
      args:  
        -  ' - c'  
        -  >-  
          ls - la /root && which pip && pip install pytorch_lightning tensorboard  
          && python /root/Git/pytorch/examples/mnist/main.py  
      ports:  
        -  name: pytorchjob - port  
          containerPort: 23456  
          protocol: TCP  
      env:  
        -  name: PYTHONUNBUFFERED 
          value: '1'  
        -  name: PET_NNODES 
          value: '1'  
      resources:  
        limits:  
          cpu: '4'  
          memory: 8Gi  
          nvidia.com/gpucores: '20'  
          nvidia.com/gpumem: '1024'  
          nvidia.com/vgpu: '1'  
        requests:  
          cpu: '4'  
          memory: 8Gi  
          nvidia.com/gpucores: '20'  
          nvidia.com/gpumem: '1024'  
          nvidia.com/vgpu: '1'  
      volumeMounts:  
        -  name: 0 - dataset - pytorch - examples 
          mountPath: /root/Git/pytorch/examples  
      terminationMessagePath: /dev/termination - log  
      terminationMessagePolicy: File  
      imagePullPolicy: Always  
  restartPolicy: Never  
  terminationGracePeriodSeconds: 30  
  dnsPolicy: ClusterFirst  
  serviceAccountName: default  
  nodeName: worker - a800- 1 
  securityContext: {}  
  affinity: {}  
  schedulerName: hami - scheduler  
  priorityClassName: baize - high - priority  
  priority: 100000  
  enableServiceLinks: true  
  preemptionPolicy: PreemptLowerPriority  
status:  
  phase: Succeeded  
  hostIP: 10.20.100.211  
  podIP: 10.233.97.184  
  startTime: '2024 - 04- 18T10:43:36Z'  
  qosClass: Guaranteed  

Ѓ῍Єᴑꜙⅎ ЃTensorBoardЄ 

 DCE AI Lab Ҭ̆ ᶫԅ № ΐ̆ ԍ ӟ

Ȃ ׃ ᴋⱵ№ ̂Tensorboard̃ ȁ  AI Lab 

Ҭ ᶏ ץ̆ ᵥ ῤ Ȃ 

Tensorboard  TensorFlow ᶫ ѿҩ ΐ̆ ԍ ӟ Ȃ ץ

ꜛ ꜚ ̆№ ̆ Ȃ 
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 68 TensorBoard ᴋⱵ№  

Tensorboard Ҭ ᵬ ᴨ̔ל 

¶ ̔ ȁ ̆ ꜛ

Ȃ 

¶ ᴨ ̔ Ҍ ȁ № ̆ ꜛ ḱ

Ҭ Ȃ 

¶ Ҍ ̔ ץ ҩ ̆ Ḃ Ҍ

Ȃ 

¶ ̔ Ҭᶏ ̆ Ḡ Ȃ 

ᵫ∕  Tensorboard 

⇔  Notebook  Tensorboard 

1.  ⇔  Notebook̔  AI Lab ҉⇔ ѿҩ  NotebookȂ 

2.   Tensorboard̔ ⇔  Notebook Ҭ̆  Tensorboard ̆

Ȃ 
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 69  Notebook Ҭ  Tensorboard 

№ ᴋⱵ⇔  Tensorboard 

1.  ⇔ № ᴋⱵ̔  AI Lab ҉⇔ ѿҩ № ᴋⱵȂ 

2.   Tensorboard̔ ᴋⱵ Ҭ̆  Tensorboard ̆

Ȃ 

3.  ᴋⱵ  Tensorboard̔ ᴋⱵ ̆ ץ ᴋⱵ Ҭ  Tensorboard 

̆ ₯ Ȃ 




































































































































































