ECBZ®
MegEngineZ213ig1t

MEGVII B~




| EHANE MEGVII| B4

VFRRPAR
i #iA5Eks - Engine REA

20155EIESUANNG#0
- MKEK MegEngine FiElRH
- BAE Brain+ + EERIEIG. ZPp Core &R

- B MAERE DPFlow, Nori EE%




| EHANE

VFRRPAR
i #iA5Eks - Engine REA

- BHIHENE 0 =1, Learn Helper €li&3&

EEEE

MELVII

RAFRERME




| EHANE MEGVII| B4

VFRRPAR
i #iA5Eks - Engine REA

- BHiTEIE 0 FHE |, Learn Helper gli&®

- HREEZ... ™ EEEE

Since 2011

MEGVIEED
How to quit school scientifically (DIY version)

B IFmARCIE, &RZH RABF (weiming)8lF — 8 21, 2016

1 IESMRERFHRIFR (AZinfo FAN"RETH": "ARER"TH) , FEEHEETAR

2. FES/6/HRARHE—K (MERNYA) ShERY (RFARBEERELES) , X7
3. EEFHSHIER, EF"XTRBXXXEZNER", TH"MRERFERFESR" (LIS
o "RENBETE"BERER, ZERERIER=ESENNUSEEE, AEEHE
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|  REZEIIELEETFIZAY ? MEGVII

W% : Python XH3 (BhES / BES)

1 class LeNet(M.Module):

bn_scale.raw_ptr, bn_bias.raw_ptr, m_param.avg_factor,
mean.raw_ptr, variance.raw_ptr, m_param.epsilon,
batch_mean.raw_ptr, batch_inv_variance.raw_ptr)) ;|

) def forward(self): cudnn_chﬁck((j(l:udnnBitchNorgalizta)tion:;orwardTraining(

3 x = self.pooll(self.relul(self.convl(x))) &:r{ph:: Egeigf”- esc-onoce,

4 X = self.pool2(self.relu2(self.conv2(x))) m_tensor_desc.xy_desc.desc, // xDesc

5 X F.flatten(x, 1) src.raw_ptr, // X

6 x = self.relu3(self.fcl(x)) ggieﬁgsrggf_sc'xy-desc'desc’ /;/ysesc

; X Se%:- r‘ilu“(_i?lfzf‘):z(x)) m_ténso?_de;c.param_desc.desc, // bnScaleBiasMeanVarDesc
X se «ClassiTtier(x

9

10 1lenet LeNet ()

12 optimizer - optim.SGD(le_net.parameters(), 1r-1.05)
13 logits - le_net(data)

14 Tloss = F.cross_entropy_with_softmax(logits, label)
15 optimizer.backward(loss)

(uint32_t fw = 0; fw < FW; ++fw)

uint32_t iw;
(is_xcorr) iw = owxSW + fw — PW; iw = owxSW + (FW-fw-1) - PW;
(iw < IW)
(uint32_t ico = @; ico < ICb; ++ico) {
uint32_t fid = opxICkFHxFW%0C + (ic+ico)*FHxFWx0C +
fhxFWx0C + fwx0C + oc;
float fval = filter[fid];
float src_reg[Ns];

HEIE: C++ BB (A / #8)

auto loader = serialization::GraphLoader::make(std::move(inp_file));
serialization::GraphLoader::LoadResult network =
loader—>load(config, false);
unroll
(uint32_t no = @; no < Ns; ++no) {

HostTensorND predict; src_reglno] = src_cache[no*ICs*xIHxIW + icoxIHIW + ihxIW + iw];

std::unique_ptr<cg::AsyncExecutable> func =
network.graph—>compile({make_callback_copy(
network.output_var_map.begin()->second, predict)});

(uint32_t no = @; no < Ns; ++no) {
dst_reglno] += src_reglno]xfval;

func—>execute();

func—>wait(); __syncthreads();

KIGEM: https://megengine.org.cn/ GitHub (X¥xilstar) : https://github.com/MegEngine
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ad(confil,

NastTG++

LR

reck(cudnnBatchornal
e, n_tensor_desc,
Galpha, Sbeta,
n_tensor_desc.xy_desc.desc,
STCran_ptr,
n_tensor_desc.xy_desc.desc,
dst.raw_ptr,
n_tensor_esc. paran_desc. desc,
bn_scale.raw_ptr, bn_bias. raw_ptr, m_param.avg_factor,
e, raq_ptr, variance.rav_ptr, n_paran.epsilon,
batch_sean. raw_ptr, batch_inv_variance. raw_ptr)); \
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SIS IIER

B F4E#E:  Optimizer. Loss. Data. #{HAsEHIH T

___________________ -
Shape #F |
; :
_________ |

=

mﬁ%ULCU”ﬁg

RICHEM: https //megengine.org.cn/ GitHub (¥xillstar) : https://github.com/MegEngine
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B F4E#E:  Optimizer. Loss. Data. #{HAsEHIH T

Kernel

MIT5IZE

Remote 10

i+ EE

i
:ﬁ%:u\v'l I?# .
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‘ Kernel
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GitHub (Xkidlistar)
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RICEM: https://megengine.org.cn/

AR BH—aK xked XAEEYE

GitHub (X¥tidistar) : https://github.com/MegEngine
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megengine._internal.exc.MegBrainError: MegBrain core throws exception: mgb::MegBrainError
16 async errors recorded; first msg: invalid IndexingOneHot: offset=96 idx0=96 indexer=-1 idx2=0
+ bt:/home/megvii/.local/lib/python3.6/site-packages/megengine/_internal/_mgb.cpython-36m-x86_64-1inux—-gnu.so{1da38b9,1df823b, 1d1
| Associated : 1d=3173161 name=indexing_one_hot(:cls_loss_fct:Sub2253) [3173161] type=mgb::opr::IndexingOneHot
| input variables:
| 0: {id:2976507, layout:{128(129388),129388(1)}, Float32, owner:SUB(:cls_loss_fct:Sub2097,:cls_loss_fct:cls_loss_fct:Reducel
0, s, 4, 8}
1: {id:3173093, shape:{128}, Int32, owner:axis_add_rm(argmax[3173089]) [3173092]{AxisAddRemove}, name::Argmax2361, slot:0, ¢
output variables:
0: {id:3173162, shape:{128,1}, Float32, owner:indexing_one_hot(:cls_loss_fct:Sub2253) [3173161]1{IndexingOneHot}, name:index:
1: {id:3173163, layout:{0(1)}, Byte, owner:indexing_one_hot(:cls_loss_fct:Sub2253)[3173161]{IndexingOneHot}, name:indexing_

Unoptimized equivalent of associated : 1d=81671 name=indexing_one_hot(:cls_loss_fct:Sub2253) [81671] type=mgb::opr::Inde
input variables:

0: {id:77861, shape:{128,129388}, Float32, owner:SUB(:cls_loss_fct:Sub2097,:cls_loss_fct:cls_loss_fct:ReduceMax2244@gpul:0)

1: {id:81670, shape:{128}, Int32, owner:axis_add_rm(argmax[81666]) [81669]{AxisAddRemove}, name::Argmax2361, slot:0, gpul:0,
output variables:

0: {id:81672, shape:{128,1}, Float32, owner:indexing_one_hot(:cls_loss_fct:Sub2253) [81671]1{IndexingOneHot}, name:indexing_c

1: {id:81673, shape:{}, Byte, owner:indexing_one_hot(:cls_loss_fct:Sub2253) [81671]1{IndexingOneHot}, name:indexing_one_hot(:

KIGE M. https://megengine.org.cn/ GitHub (X¥tidistar) : https://github.com/MegEngine
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+ IREEE (F)E ) 2% Symbol (#5) class Tensor {

voldx raw_ptr;
DType dtype;
. = size t shape [MAX_NDIM] ;
S lazy ERfF ptrdiff_t  stride[MAX_NDIM];
* boardcast CompNode node;
* reverse }
« dimshuffle .

Array representation

RAFFRENE
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void conv_forward (Tensor filter, Tensor src, Tensorx dst, voidx* workspace, params...)
void conv_backward_data(Tensor filter, Tensorx grad, Tensor diff, voidx* workspace, params...)
void conv_backward_data(Tensorx grad, Tensor src, Tensor diff, void* workspace, params...)

RAFFRENE
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Numpy array
l -
Tensor Python » Kernel
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Numpy array
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Tensor Python » Kernel
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loss.backward() =— *g’_%% Rt R BRI

KICEM: https://megengine.org.cn/ GitHub (¥xillstar) : https://github.com/MegEngine



| SISEING - 1BFHILERE MEGVII| 87111

S
Numpy array
l -
Tensor Python » Kernel

103R

31 A A

ZEItEE
i Ll
5| H
loss.backward() =— *g’_%% Rt R BRI

KICEM: https://megengine.org.cn/ GitHub (¥xillstar) : https://github.com/MegEngine



| SISEING - 1BFHILERE MEGVII| 87111

S
Numpy array
l A ms 2R Al I IR
Tensor Python » Kernel

103R

31 A A

ZEItEE
i Ll
5| H
loss.backward() =— *g’_%% Rt R BRI

KICEM: https://megengine.org.cn/ GitHub (¥xillstar) : https://github.com/MegEngine



| ZhSENIS: - IBF RS MEGVI
EEE
Numpy array
l S5
Tensor Python — =ZHiTsH » Kernel

103R

31 At 8 M

ZEITEE

i)
TS| H

loss.backward() —— k528
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void conv_forward (Tensor filter, Tensor src, Tensorx dst, voidx* workspace, paramsS...)

\4

TensorLayout deduce_shape(TensorLayout filter, TensorLayout src, params)
void conv_forward (Tensor filter, Tensor src, Tensorx dst, voidx workspace, paramsS...)
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| Eager Runtime + Proxy Graph
User Level API

Apply OpDef On, e.g. C = apply(Elemwise('add’), A,

_______________________________________________________________________________________________ @

immediately calculate:
Tensor(C) = Tensor(a) + Tensor(B)

Proxy calculation task to
ComputingGraph Imperative

Fallback Implementation om
Binding Tensor to VarNode Runtime

ProxyGraph versus ComputingGraphlmpil:
A~ No resource management or graph runtime
"+ +--C Just be used as a graph container and op
B methods table

Abstraction of Computing Unified Kemel Interface Utils(e.g. RTTI
Resource (CompNode) on different platforms system, Hash System,
(MegDNN) Async worker, Memory S—

Pool)
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