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Hello !



ADMINISTRIVIA
Assignment 2 out! Due Feb 13rd 10PM!

Course Project Timeline:
Propose / Express interest on topics/skills
  Submit group (1 sentence) – Feb 17th
Title confirmed – Feb 21st
Project Proposal (2 pages) – March 4
 Introduction
 Related Work
 Timeline (with eval plan)

> next Thursday



Scalable Storage Systems

Datacenter Architecture

Resource Management

Computational Engines

Machine Learning SQL Streaming Graph

Applications

-
MapReduce
-

spark

GFS
>

Tectonic



EMPIRICAL RISK MINIMIZATION

Function

Data (Examples)

Model

Regularization

Training
↳
weights

↳ Supervised
learning

!
-

regression

logistic



DEEP LEARNING

ResNet18

Convolution
ReLU

MaxPool
Fully Connected

SoftMax

Attention



STOCHASTIC GRADIENT DESCENT

Initialize w
For many iterations:
 Loss = Forward pass
 Gradient = backward
 Update model
End
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DATA PARALLEL MODEL TRAINING
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COLLECTIVE COMMUNICATION
Broadcast, Scatter Gather, Reduce

From https://mpitutorial.com/tutorials/

NCCL



ALL REDUCE USING A RING

From https://mpitutorial.com/tutorials/
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DISTRIBUTED DATA PARALLEL API



GRADIENT BUCKETING
Why do we need gradient bucketing?

gradient :[cheto/ety... I O

millions of elements
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GRADIENT BUCKETING + ALL REDUCE
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Gradient Accumulation
-

i large
sample

lize

memory

constraints



IMPLEMENTATION

Bucket_cap_mb

Parameter-to-bucket mapping

Round-robin ProcessGroups

->
25 mb

-

↳ NVLink ring

PCIe Wing



SUMMARY

Pytorch: Framework for deep learning
DistributedDataParallel API
Gradient bucketing, AllReduce
Overlap computation and communication



DISCUSSION

https://forms.gle/LcQFrbfcUQ2cBx6dA



weak increase processors - also increase work

strong fix work -> increase processors

O O O
-

G
I
= -

/

-

T
is T

variance
for NCCL scales larger

ideal "weak scaling"
higher modelG200 Better



What could be some challenges in implementing similar 
optimizations for AllReduce in Apache Spark?

gradi ent descent in spark T reduce + broadcast

S -
->

arch not

wing
reduce

↳ Pytorch - bucketing possible
↑

~ independent Tasks
overlaye ---4

no way
to

communicate

↳ Centralized coordinator peers,workeridentical
at

guaranteed to run

same
time



TENSORFLOW (2016)



NEXT STEPS

Next class: PipeDream
Assignment 2 is out!



BREAKDOWN


