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Micro Darknet For Inference
MDFI
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Code Size /| Compilation Time
Comparisons

Compilation
Framework Feature Code size time(sec)
Darknet Train/Inference 822k 13
Caffe Train/Inference 48M 302
Tenserflow (static lib C) Train/Inference 221M 3630
Tflite (static lib) Inference 1885k 231
+  MDFI -Os Inference 155k 3

*

+  MDFI -Ofast Inference 278k 4
MDFI _lite_mem Inference 279k 4

* MDFI -Os : “optimize for size”
* MDFI -Ofast : “Disregard strict standards compliance”
* MDFI_lite_mem : “Layer-wise memory management version, and compile with -Ofast”




Maximum Heap Memory Comparisons

Dynamic memory allocation for different frameworks
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Alexnet Resnet50 Resnet152 VGG16 Tiny Darnet Yolov3 tiny Yolov3
= MDFI 167 38 38 911 28 64 100
Orignal Darknet 507 451 996 1640 82 232 1245

m Caffe 931 340 741 2063 0 0 0
= Tensorflow 976 484 1076 2119 0 * 87 * 123

MDFI_lite_mem

* There are YOLOv3/YOLOV3 tiny implementation in Tensorflow from GitHub project (aloyschen/tensorflow-yolo3)



Inference Speed Up: MDFI vs Darknet in
CPU mode
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MDFI lite mem
Platform CPU Mem. Type | Mem. Size oS - -
Personal Computer Intel® Core™ i7-4770 3.40 GHz DDR3 32 GB Ubuntu 14.04
Nvidia Jetson TX 2 ARM Cortex-AS7 200GHz} - onpa 8GB | Ububtu 16.04
NVIDIA Denver2 2.00 GHz

Raspberry PI 3 ARM Cortex-A53 1.20 GHz| LPDDR2 1 GB Raspbian



Dependency Library

MDFI

glibc

Dar [\HL( \ \\

glibc

Caffe

libhdf5-serial libsnappy
libboost libopencvlibleveldb

libprotobuf protobuf-compiler

Compilation time: 9 MiN
Code size: 48 MByte

Compilation time: 4 Sec
Code size: 278 KByte

Compilation time: ' 13 Sec
Code size: 822 KByte

.Al;-'\q

Tensor
absl farmhash flatbuffers
gemmlowp googletestfft2d

eigen wheel numpy mock
neon .

Compilation time: ~ =1 hour
Code size: 221 MByte




MDFI in Neural Network Framework
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Micro-Darknet for Inference

What is MDFI? Where to use MDFI?

Lite inference Al framework for edge device
Golden model for ASIC development
Reference C code for ESL design

Al framework for inference

Configurable C-based framework
No dependency library @

MDFI
feature
Why to use MDFI? How to use MDFI?
Code size less than 280KBytes Symbolic AP |
Compilation time less than 4 sec Additional driver to co-work with hardware
Reduce runtime heap usage 79% Software for virtual platform in ESL design
Process time of yolov3-tiny is 10% faster than Darknet Benchmark design reference for RTL design

Configurable for different models & applications



Al Accelerator Development with MDFI

Accelerator tool chain, optimizer, accelerator compiler
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[ Models ]L YOLO J ... [E
NN Framework Tensorflow] CoreML | Keras
Converter ONNX converter
Format [ .ONNX ]
Converter MDFI converter
Format [ MDFE| model ] [ MDFI| model ]
config weights
Model Initializer
MDFI | ’
Model executor

MDFI - SystemC module
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Cross compilation

YOLOVS,
YOLOV3 tiny, ...




