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Programmable Network

Machine Training In-network Aggregation

Learning Inference SVM, DTs, small BNN

Can we leverage a programmable network to perform DNN serving ?




Deep Neural Network Inference




Deep Neural Network Inference

Noy = Ny X Wip55 + Ny X Wis55 + N3 X W35,




Deep Neural Network Inference

Nyy = F(Nj3 X W90 + Nip X Wi5pp + Nyz X Wosj5)
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DNN Serving in the Network




On-Switch Execution

No FPU: 1.1*2 is time consuming!

e Int-8 (first bit is the sign bit)
e Parallel multiplication

Multiplicand=13 [0|0|O0|O|1]|1]|0]|1

Multiplier =5 0j]0(0[0[0]1]0]1




On-Switch Execution

No FPU: 1.1*2 is time consuming!

e Int-8 (first bit is the sign bit)
e Parallel multiplication

Result=26+29=65=13x5

Multiplicand =13 |0|0|0|O|1(1]|0]1 ojofjofof2111]|10]1}
O[1(0[0|0]|0]|0]|1
Multiplier =5 O|0(0O|0Of0O]1]0]1 HO0[O[1|1|0]1]0]|0O
Index 7 6 543 2 10 Integer Aggregation
L
Index Shifting

8 ALUs per multiplication -> # of parallel multiplication ~= N/8




On-Switch Execution

No FPU: 1.1*2 is time consuming!

e Int-8 (first bit is the sign bit)
e Parallel multiplication

Activation functions

For example, RelLU:
e |f the sign bit==1, put 0
e Else keep the number

Layer specific requirements: e.g. MaxPooling

e State storage
e Order of packets




Case Study: Mini-AlexNet

Layers Parameters
mini-AlexNet (CIFAR-10)

Layer 1 Input:32 X 32 X3
Layer2 Convl:3 X3 X 3 X 64
Layer 3 Conv2:3 X 3 X 64 X 192
Layer4 Conv3:3 X3 X 192 X 384
Layer 5 FC1:4096
Layer 6 FC2: 2048

Layer 7

FC3 (Output): 10
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