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Single digit millisecond inference

Millions of DL model inferences per second

Hundreds of models on various deep leaning 

frameworks

Tens of thousands of servers with CPU/GPU

Forty data centers worldwide

New model deployment in minutes

Deep Learning Inference as a Microservice

Model Server

Model Containers

Model Loader Model 
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 Windows & Linux CPU & GPU

Support all popular runtimes



Model Optimization

Original Model on TF CPU:
307ms

3

Model Optimization
Distilled Model on DeepCPU:

66msSystem Optimization
Original Model on DeepCPU:

22ms

System Optimization
Distilled Model on DeepGPU:

Model Distillation:
12 layer, 137M parameter -> 3 layer, 42M parameter,
Retained 98% precision

System Optimization:
Operator fusion, parallel execution, and half precision
Same accuracy

Inferences per second worldwide 0.5M

# of GPUs 2000+

Flops per inference 6.4 Gflops

Sequence Length 128

Vocabulary size 120k

BERT

6ms
Batch Size 64



DL Ranking : Case-Study : shipping a deep 
model takes a village.

Fine-Tuning Distillation

Bing ranking 
Data (3M)

Large NLR model - 12 layers
(137M Parameters) 

DLrank-3 (3 layers, 42M 
parameters)

Multiple epochs

DLrank-12 (12 layers, 
137M Parameters)

DLrank-3

{Query}^^^{Title}.{URL} 
.{Passage}

dlRank – score 

80% Precision ; ~100+ ms 78% Precision ; 20 ms

5X latency reduction

Multiple epochs

Hardware 
Acceleration

78% Precision ; 4 ms

DLRank-3 (3 layers, 42M 
parameters)

Retained 98% precision

Pre-Trained 
Model (e.g. MT-

DNN, BERT)



MalBERT: Technique Overview 

Fine-Tuning Distillation

Bing + Google 
QnA (1.4M)

BERT-Base: 12 layers
(137M Parameters)

MalBERT-3 (3 layers, 42M 
parameters)

Multiple epochs

MalBERT-12 (12 layers, 
137M Parameters)

MalBERT-3

{Query}^^^{Title}.{Passage}

MalBERT – score 

80% Precision ; ~100+ ms 78% Precision ; 20 ms

5X latency reduction

Multiple epochs

Hardware 
Acceleration

78% Precision ; 4 ms

MalBERT-3 (3 layers, 42M 
parameters)

Retained 98% precision



LiBERTi: Technique Overview 

Pretraining
(unsupervised) Fine-tuning

LiBERTi on DeepCPU
(3 layers, 320 Dim)

Curriculum 
Based: 3-stage

LiBERTi 
(3 layers,320 Dim)

Model latency: ~60 ms Model Latency: ~8 ms
8X latency
improvement

Multiple 
epochs

Bing – List 
Corpus (1.0 B 

words)

Hardware 
Acceleration LiBERTi
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LiBERTi – score 
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