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Iterator,

Link, Variable, FunctionNode
converter

Optimizer
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SLEWRIRDER 5% Define and Run
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s LIBDER TS E: Define by Run

. B{=iEZETE 9 D Python J— R&EZELT
— 3475

0(CETEOBIER T S J(CEREx
« S TIEMECTZEED T, AfZEETE

13

P R&WESS



a = F.linear(x, W1, bl)
n = F.relu(a)

v = F.linear(h, W2, b2)
1 F.softmax_cross_entropy(y, t)

@
n
n
!

loss.backward()
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Define by Run O#Fl g2
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Google Al Open Images Challenge
(Object Detection Track)

« 500 S ADAT>T O

o 1.7M FDFIFREMER.
12M A7 =12 I+ (bounding box)

- Kaggle £ 7-8 BICHh\\ T TR

Mark Paul Gosselaar plays the guitar by Rhys A
(https://www.flickr.com/photos/rhysasplundh/5738556102). CC BY 2.0. Annotated image

borrowed from https://www.kaggle.com/c/google-ai-open-images-object-detection-track p;) mgttsg;_ﬁg
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o
Google Al Open Images Challenge '
PFDet F— A

* MN-1b: Tesla V100 g7 x 51244
- 1[EMEFRT 33 BFHE. cNZELKDRUETE L TEHE
« 83% DRT—U IR

T. Akiba, T. Kerola, Y. Niitani, T. Ogawa, S. Sano, S. Suzuki. PFDet:
2nd Place Solution to Open Images Challenge 2018 Object
Detection Track https://arxiv.org/abs/1809.00778
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ResNet 50

« Tesla V100 (16GB RAM)

* ImageNet
« BIYLIE : random crop + flip

- J\wFH1X32
« Seriallterator, StandardUpdater
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total [#
this epoch [#HHHHHEHEH

70 iter, @ epd
4.1826 iters/sec.
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GPU sTEDERIL

total [#
this epoch [#HHHHEHEHH

70 iter, @ epd
e cuDNN 7&1@5 4.1826 iters/sec.

— pip install cupy-cuda92 C
cuDNN B/ \w o —h A D
(92 O)Eﬁﬁﬁ:\(i'fﬁ,’ 1L CLYS CUDA is epoch [#HHHHt.
toolkit D/ \—=3 > (CEHED) £ ZEEn D

8.3241 iters/sec.
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total |
1s epoch [#HHHHHEHE.
50 iter, @ ep
8.3241 iters/sec.

« cuDNN autotune ¥&EE=EES

— chainer.config.autotune = True

— &% convolution OHILEIEITHE (CERBIR D —
ILEES (HEDOIHFA—)\—\v RH'HD) this epc:rh [t

60 iter, @ epc
2.9338 iters/sec.

P Restosss

25



GPU sTEDERIL

« FP16 TET&9 3B
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GPU sTEDERIL

FP16 CTfREZ LIT3FK
« TensorCore Z{F>S (gemm D accumulation /' fp32)
 FP32 update
- AfgE)\SA—=FD p32 JE—ICR ULIAD
— Optimizer @ .use_fp32_update() Z M5
» Loss scaling
- I?égckprop FFICEZUS SN TS —Z#KRD Z & T underflow Z B3

— StandardUpdater %ﬁ@iosg scale= Y2 Optimizer @
set_loss_scale() CixEOJHE
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total [
this epoch [#HHHHEHH

* FP16 E—FZ{ED3 (beta hRHEHEE) 60 iter, 0 ep

2.9338 iters/sec.

— $ CHAINER_DTYPE=floatl6
— or chainer.global_config.dtype =

np.dtype(‘floatl6’)
_ =5 = \ total
Tjj)l/ I\T ﬂoat16 j:) 1§Dn5 this epoch %########..
— cuda.set_max_workspace_size() U EE L s

5.0744 iters/sec.

EHETE D E TensorCore EXIC
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Visual Profiler TR THD (fp32 mode)

| 4.5|5 5 4.5‘.:’5 5 4.'.:’ 5 4.'."}?_5 5 4.'.'"5 5 4.'."'|."5 5
(=] Process "valkixt g 0 § 8 -a resne.. Data load/preprocess: 0.069sec
[=] Thread 3850434112 f A 1
- Runtime AP | I N N I
" Driver AP 0000 OO A 0 il
L Profiling Overhead
=] [0] Tesla V100-PCIE-16GB lteration: 0.112sec
[=] Context 1 [CUDA) ¢ A 9
L ¥ MemCpy (HtoD) |
= Compute 0 T Attt

T —HFDFEdHAGH - BIRIELECE D TLVERLY

P R

29



Visual Profiler TR TCHD (fpl6 mode)
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1 1 1 1 1 1

= Process alliib 90 38 2 esre. Data load/preprocess: 0.138sec
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" Runtime AP || I N T
- Driver APl OO A 0 |
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[E] Context 1 (CUDA) I
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50 iter, @ epo
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total |
this epoch [#HHHHHHAEE.
60 iter, @ epo
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total
this epoch [#HHHHHHHHEE.
60 iter, @ epo

° ﬁﬁ%fiﬁiﬂi@”tjﬁ 7.6856 iters/sec.
— Multiprocesslterator Z &S

— S—ARBIDOALEFEICHNR .
F—ADEHHHITD

130 iter, @ epc 110 iter, @ epf
10.695 iters/sec. 11.89 iters/sec.

&% : FP32
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[=] Process “vallkbet -g 0 5 16 -a resm.
[=] Thread 2717923136
L Runtime AP
L Driver AP
L Profiling Overhead
(=] [0] Tesla V100-PCIE-16GB
[=| Context 1 (CUDA)
L 5F MemCpy (HtoD)
L 5F MemCpy (DtoD)

=l camrita

FP32

| 45755 46 46255 455 5
1 1 1 1

[=] Process "vallkbdt -g 0 4 16 -a resn..
[=] Thread 102700864
L Runtime AP
L Driver &P
L Profiling Cverhead
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[=| Context 1 (CUDA)
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forward/backward OERIE (beta WtiaE
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[=| Thread 2758465344
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cuDNN DfER RRAIRT O
~ total [# total [ J total [.
this epoch [HHHHHHHHH is epoch [ttt this epoch [#HHHHHHHE
70 1ter, @ epc 50 iter, 0 ep 60 iter, 0 epq
4.1826 iters/sec. 8.3241 iters/sec. 15.539 iters/sec.
Chainer Dt ZHEE D ETH L EI.7BDEEIL
{EIE(L 8 1T

chainer.global_config.autotune = True
chainer.global_config.dtype = np.dtype('floatl6')
chainer.cuda.set_max_workspace_size(512x1024%x1024)

train_iter = chainer.iterators.MultiprocessIterator(
train, args.batchsize, n_processes=16)

@static_graph
# HCIEFIEI—RT fp32 ZmElT270DELE
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HFRT NN FHBA X ZEPT

FP32 (batchsize x4)
XEUCRBNS3HE. \vFoaX% IS

this epoch [#HHHHHHHAHE

B9 Z & T GPU ZABMIIICES TES iter, 0 epo
— BREERGEDHDB(CITTT=wW IH 2.908 iters/sec.

g (?25235‘_—‘%@ btl:%‘CJ:H%Tctct) \w

— FP16 AN T—FHIcDDAEIHE total [MHHHHEHHE.
BHVDIL\DOTEIOhAKSE) W FHA this epoch [#HHHHHEHEHEH

R — 780 1ter, 1 epq
A% ER D 2.7979 iter‘s;’ser_:li’
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FP16, Large batch (256)
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« CuPy @ CPU A —){—Aw RHIR

— Kernel launch OERAL;

e Chainer O XTE A —)\—~wW RHEI&
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