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And, there’s a new kid,
TaaS (internet of Things as a Service)
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20124, Distributed ANN on Apache Hama
By Yexi Jiang



BIG DATA & DEEP LEARNING

Deep
Learning

Most Learning
Algorithms
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2013, Caffe by Yangqging jia (UC Berkeley)
2014, Deeplearning4J by Adam Gibson
2014, DeepDist by Dirk Neumann (Facebook)
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(" - SandBlaster (Google Brain)

- AlIReduce (Baidu Deeplmage)
- Downpour (Google Brain)

- Distributed Hogwild (Caffe)
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Bringing to the Hadoop world
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Neuron-centric Programming APIs

...............................

. User-defined neuron-centric Machine 3 Machine |
- programming APIs:
- The activation and cost

. functions, and the upward
- and downward functions that :
- computes the propagated
. information, or error

. messages, and sends its
- updates to Parameter

- Server (but not fully

. designed yet).

- Similar to Google’s Pregel.

...............................
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class MyNeuron extends Neuron

method upward(messages [ml, m2, ..., ])
sum «— 0
for each w € [m1, m2, ..., ] do

sum <« sum + m.input * m.weight
// propagate squashed output value to neurons of next layer
propagate(squashingFunction(sum));

method downward(messages [ml, m2, ..., ])

for each w € [m1, m2, ..., ] do
gradient <« this.output * (1 - this.output) * m.delta * m.weight
propagate(gradient);
// weight collections
W— w+ Aw (a * this.output * m.delta)

// push updates to parameter server

push(weights);



Apache Hama: BSP framework

BSP tasks are globally
synchronized after performing
computations on local data and
communication actions.

Task 1

Task 2 Task 3

Task N

Like MapReduce, Apache Hama
BSP framework schedules tasks
according to the distance between
the input data of the tasks and

request nodes.

on Hama or YARN

Hadoop HDFS

[ BSP framework J




Global Regional Synchronization

Task 5

All tasks within the same
group are synchronized
with each others. Each
group works
asynchronously as
independent BSP job.

BSP framework schedules tasks
according to the distance between

on Hama or YARN

the input data of the tasks and
request nodes. Hadoop HDFS

Like MapReduce, Apache Hama [

BSP framework J




Async mini-batches per worker Group

Task4 PM Server Task5 PM Server

Parameter Swapping

One of group
* works as a
* Coordinator . Task 7

Each group performs
minibatch in BSP
paradigm, and interacts
with Parameter Server
asynchronously.

BSP framework schedules tasks ¥ VARN
according to the distance between on Hama or

the input data of the tasks and
request nodes. Hadoop HDFS

Like MapReduce, Apache Hama [ BSP framework J




et HlE =, OtEXl XHE IR UI0IE SHE 2t

18HCZRH +1s St
(213 Head of @TwitterOSS, Apache Lens, Apache Tez & Al XIS K)




More details, visit “Apache Horn” website
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