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Deep Learning Framework Session Opening Intro

What we talk about
When we talk about
DL Framework

Biye Jiang Staff Engineer

Alimama Infra Efficiency team




] Bio of myself

Visualization Tools BIDMach XDL & Bernoulli

How to build interactive viz tools? How to make ML easy to use? How to apply ML in production?
o imMens (Database in WebGL) o ML Framework written in Scala o Algorithm-System co-design
o Dataillustrator @ Adobe Intern o Interactive ML @ Azure ML Intern o Distributed training/serving

o Resource allocation under SLO
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| BIDMach: An unusual ML framework

Berkeley
institute
ofdesign

BIDMach: A Scala-written ML framework, developed by John Canny & Huasha Zhao in 2012

Scala: Great tools to make DSL
o Unified structure with compact codebase

o Flexible as C++, Maintainable as Java, Interactive as Python

BIDINACH .

def eStep(sdata:Mat, user:Mat) :Unit = {
for (i <= 0 until opts.uiter) {
val preds = SDDMM(mm, user, sdata)
val unew = user o (mm x (sdata / preds)) + opts.alpha
user <-—- exppsi (unew)

}

LDA e-step code example

https://github.com/BIDData/BIDMach 3
Big Data Analytics with Small Footprint: Squaring the Cloud. Canny et al. KDD 2013 Ly : . *
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Interactive Machine Learning via a GPU-accelerated Toolkit. Jiang et al. IUI 2017



https://github.com/BIDData/BIDMach

] BIDMach Architecture

Jupyter notebook
& Interactive Visualization tools

BIDMach: ML engine
Autograd for deep learning

BIDMat Sparse
Matrix layer with caching Allreduce

GPU
AL Actor

Customized kernel

framework

Kylix: A sparse allreduce for commodity clusters. Zhao et al. ICPP 2014
Extending the Limits of Machine Learning with GPUs @GTC2015
Interactive Machine Learning via a GPU-accelerated Toolkit. Jiang et al. IUI 2017
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Parameter . .
. Visualization
tuning
Algorithm
> Co-design towards hardware limit
as well as usability

Roofline Design — Matrix kernels
- Dense matrix multiply 4
- Sparse matrix multiply ®
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| So far

When we are talking about ML framework, we’re talking about (at least):

“A piece of code to solve my problems!!!”

USABILITY PERFORMANCE

Frontend language design Using hardware efficiently

Backend architecture design Computation graph transformation
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| Moving into Production

® Frameworks like Tensorflow/PyTorch work very well in research

e But how does a “Framework” in Internet industry (Search Engine/Recommendation/Ads) look like?

Incremental updates . L (f ( ) ) ‘ Repeated
Optimization may fail rrla}n 9 x ) y experimentation

/

Cloud Native Sample generation and
.. 0 can be TB scale Inference uses .
Limited Resource for CTR models o) Gl feature extraction from
Version Control o y streaming data
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| Industrial MLSys@Alimama

I How to maintain and optimize
such system?

* Co-Design
* Evolution Cycles
I Further Talks
* XDL -> This afternoon

e Bernoulli (Streaming ML) ->
Flink Forward Asia 2021

https://github.com/alibaba/x-deeplearning
XDL: An Industrial Deep Learning Framework for High-dimensional Sparse Data. Jiang et al. DLP-KDD 2019
What Do We Need for Industrial Machine Learning Systems? Bernoulli, A Streaming System with Structured Designs. Luo et al. DLP-KDD 2021
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https://github.com/alibaba/x-deeplearning

| Framework - Algorithm Co-Evolution

® “The Hardware Lottery”

A research idea wins because it is suited to the available software and hardware
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| Summary

Designing “Programming language”
[ L

USABILITY

Programming efficiency

Ideas from PL / DB / System

Machine efficiency

1

®
PERFORMANCE
Integrity / Scalable / Extendable . ,iv/\iv,‘./ Organization efficiency
PRODUCTION
»
Algorithm Evolution / Open Source >~ Community efficiency
ECO-SYSTEM ’ ’
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| Summary

® Programming languages are evolving and require designers to make tradeoffs, so do ML frameworks

Fortran Eaki LISP

Algol 60
BASIC Algo PL/1

Simula ML
C_ Algol 68

Pascal Smalltalk
Ada Dylan

Scheme

Prolog

C++ Perl

Java JavaScript
C# Python Ruby

Rust Swift

Image by Ana Harris
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Keras

Tensor
BIDINACH

7/_5/.5 PaddlePaddle ;.
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THANKS!

Contact:

biye.joy@alibaba-inc.com




