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Source : https://www.dataevo.com.ar/post/diagrama-de-venn

https://www.dataevo.com.ar/post/diagrama-de-venn
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Source : Wang, Ji & Zhang, Jianguo & Bao, Weidong & Zhu, Xiaomin & Cao, Bokai & Yu, Philip. (2018). Not Just Privacy: Improving Performance of Private Deep Learning in Mobile Cloud. 
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Source : https://www.youtube.com/watch?v=Ilg3gGewQ5U&t=1m29s

https://www.dataevo.com.ar/post/diagrama-de-venn
https://www.youtube.com/watch?v=Ilg3gGewQ5U&t=1m29s
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Source : GPU memory usage when using the baseline, network-wide allocation policy (left axis). (Minsoo Rhu et al. 2016) 
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Source : https://syncedreview.com/2017/04/29/how-to-train-a-very-large-and-deep-model-on-one-gpu/
https://slideplayer.com/slide/13081242/

https://syncedreview.com/2017/04/29/how-to-train-a-very-large-and-deep-model-on-one-gpu/
https://slideplayer.com/slide/13081242/
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Source : Xing, Eric P., et al. "Petuum: A new platform for distributed machine learning on big data." 
IEEE Transactions on Big Data 1.2 (2015): 49-67.
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Source : Dean, Jeffrey, et al. "Large scale distributed deep networks." Advances in neural information processing systems. 2012.
https://papers.nips.cc/paper/4687-large-scale-distributed-deep-networks.pdf
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Worker 1 Worker 2

Source : http://www.youtube.com/watch?v=Ilg3gGewQ5U&t=10m45s

http://www.youtube.com/watch?v=Ilg3gGewQ5U&t=10m45s
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Source : https://mc.ai/comparative-analysis-raven-protocol-v-s-conventional-methods/

https://mc.ai/comparative-analysis-raven-protocol-v-s-conventional-methods/
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1. 학습 코드를 복수개 수행하면서 매 수행마다
 데이터 읽기
 모델에 데이터 넣고 수행하기
 Gradient 계산하기

2. 복수개 수행 결과의 gradient 평균 구하기
3. 모델 업데이트하기
4. Goto 1
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Source : Krizhevsky, Alex, Ilya Sutskever, and Geoffrey E. Hinton. "Imagenet classification with deep convolutional neural networks." 
Advances in neural information processing systems. 2012. 

GTX 580 메모리가 3GB이기에
1.2M개의 Data를 학습할 수 없어
서 2개의 GPU로 나눠서 학습했고
각 GPU는 서로 다른 GPU 메모리
에 직접 write가 가능했다.



- 18 -

Source :Krizhevsky, Alex, Ilya Sutskever, and Geoffrey E. Hinton. "Imagenet classification with deep convolutional neural networks." 
Advances in neural information processing systems. 2012. 
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Source : https://data-flair.training/blogs/distributed-tensorflow/

분산처리가 모두 끝났을 때
Parameter 업데이트
=> 수렴이 빠르다

각 분산 처리 job마다
Parameter 업데이트
=> 수렴이 느릴 수도 있다.

https://data-flair.training/blogs/distributed-tensorflow/
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Source : https://www.arxiv-vanity.com/papers/1605.08695/

Sync 방식은 모든 worker(GPU)의 job이 끝날 때까지 대기.

-> 분산하는 worker(GPU)가 많을 수록 Async 방식이 효율적

https://www.arxiv-vanity.com/papers/1605.08695/
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Source : https://brunch.co.kr/@chris-song/96

https://brunch.co.kr/@chris-song/96
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Source : https://eng.uber.com/horovod/

- PS가 모든 gradient를 취합하여 재분배
- 장점 : 단순하게 사용 가능
- 단점 : PS에 메모리 사용량 및 네트워크 부하 집중

 PS 개수에 따라 통합의 overhead와 network bandwidth 및 메모리 사용량 달라짐
권장 초기 값 : No. PSs == No. Workers

https://eng.uber.com/horovod/
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Source : Patarasuk, Pitch, and Xin Yuan. "Bandwidth optimal all-reduce algorithms for clusters of workstations." 
Journal of Parallel and Distributed Computing 69.2 (2009): 117-124.
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Source : https://andrew.gibiansky.com/blog/machine-learning/baidu-allreduce/

https://andrew.gibiansky.com/blog/machine-learning/baidu-allreduce/
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Source : Patarasuk, Pitch, and Xin Yuan. "Bandwidth optimal all-reduce algorithms for clusters of workstations." 
Journal of Parallel and Distributed Computing 69.2 (2009): 117-124.

Parameter가 많아서 주고 받는 데이터가 클 때 의미가 있음! ( 네트워크 부하 감소)
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Source : https://andrew.gibiansky.com/blog/machine-learning/baidu-allreduce/.

Start                        Goal

https://andrew.gibiansky.com/blog/machine-learning/baidu-allreduce/
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Source : https://andrew.gibiansky.com/blog/machine-learning/baidu-allreduce/.

https://andrew.gibiansky.com/blog/machine-learning/baidu-allreduce/
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Source : Sergeev, A., & Del Balso, M. (2018). Horovod: fast and easy distributed deep learning in TensorFlow. 
Retrieved from http://arxiv.org/abs/1802.05799
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Source : https://brunch.co.kr/@chris-song/96

https://andrew.gibiansky.com/blog/machine-learning/baidu-allreduce/
https://brunch.co.kr/@chris-song/96
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Source : https://en.wikichip.org/wiki/nvidia/nvlink

https://andrew.gibiansky.com/blog/machine-learning/baidu-allreduce/
https://en.wikichip.org/wiki/nvidia/nvlink
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Source : https://en.wikichip.org/wiki/nvidia/nvlink

https://andrew.gibiansky.com/blog/machine-learning/baidu-allreduce/
https://en.wikichip.org/wiki/nvidia/nvlink
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Source : https://en.wikichip.org/wiki/nvidia/nvlink

https://andrew.gibiansky.com/blog/machine-learning/baidu-allreduce/
https://en.wikichip.org/wiki/nvidia/nvlink
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Source : https://en.wikichip.org/wiki/nvidia/nvlink

https://andrew.gibiansky.com/blog/machine-learning/baidu-allreduce/
https://en.wikichip.org/wiki/nvidia/nvlink
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Source :  https://bit.ly/304KWrJ 
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Source :  https://bit.ly/304KWrJ
https://medium.com/huggingface/training-larger-batches-practical-tips-on-1-gpu-multi-gpu-distributed-setups-ec88c3e51255

=> 1 parameter server in 1 node

=> 1 parameter server in 1 node

=> multi parameter servers in 1 node

=> multi parameter servers in 1 node

=> multi parameter servers in multi nodes with all-reduce method

https://bit.ly/304KWrJ
https://medium.com/huggingface/training-larger-batches-practical-tips-on-1-gpu-multi-gpu-distributed-setups-ec88c3e51255
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Source :  https://bit.ly/304KWrJ
https://medium.com/huggingface/training-larger-batches-practical-tips-on-1-gpu-multi-gpu-distributed-setups-ec88c3e51255

메모리 불균형
GPU 내부의 cuda core를
제대로 활용하지 못함

https://bit.ly/304KWrJ
https://medium.com/huggingface/training-larger-batches-practical-tips-on-1-gpu-multi-gpu-distributed-setups-ec88c3e51255
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Source :  https://bit.ly/304KWrJ
https://medium.com/huggingface/training-larger-batches-practical-tips-on-1-gpu-multi-gpu-distributed-setups-ec88c3e51255

메모리도 균형있게
모두 사용 GPU 내부의 cuda core도 100% 사용

https://bit.ly/304KWrJ
https://medium.com/huggingface/training-larger-batches-practical-tips-on-1-gpu-multi-gpu-distributed-setups-ec88c3e51255
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Source : https://medium.com/huggingface/training-larger-batches-practical-tips-on-1-gpu-multi-gpu-distributed-setups-ec88c3e51255

https://medium.com/huggingface/training-larger-batches-practical-tips-on-1-gpu-multi-gpu-distributed-setups-ec88c3e51255


- 40 -



- 41 -



- 42 -



- 43 -


