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ImageNet: http://www.cs.toronto.edu/~fritz/absps/imagenet.pdf
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- GPU, FPGA, B RA, -

 CUDA

__global

{
int index =
int stride
for (int i

yli] =

int blockSize
int numBlocks

void add(int n,

t

float *x, float *y)

hreadIdx.x;
blockDim.x;

index; i < n; i += stride)

x[1] + y[i];

256;
(N + blockSize - 1)

Multithreaded QUDA Program

Block Baki Bock2 Bock3

Bocks Bk Hoks Bock7

r w
GPU with 2 5Ms GPU with 4 5Ms
| SM0 u sSM1 | ‘ SMO ” SM1 ” sEM2 u M3 |
Blocko [Bocki | [elockd [Hocki Beckz |Bocks
Bock2 [Bock3 | Bocka BockS [Boks Block?
Blocks Blocks.
| s iz

/ blockSize;

add<<<numBlocks, blockSize>>>(N, x, Vy);

https://devblogs.nvidia.com/even-easier-introduction-cuda/



https://devblogs.nvidia.com/even-easier-introduction-cuda/
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Levels of Abtraction

Neural Net )

Model Inception AlexNet Seq2Seq YOLO
High Level )

Frgmework Keras TFslim

Low Level

Framework | Tensorflow Caffe MxNet PyTorch
High Level

Library CuDNN

Low Level CUBLAS CcuFFT .

Library CUSPARSE Eigen Open BLAS

GPU

Language CUDA Open CL

Hardware Nvidia GPU x86 AMD Google TPU FPGA

https://suif.stanford.edu/~courses/cs243/
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Program
Front end ¢
Abstract
Syntax Tree
: * High-level optimization
High-level Parallelization
IR Loop transformations
Machine-Independent }
Intermediate :
Representations ¢
‘ Low-level | Low-level optimization
\ IR Redundancy elimination
Code generation y
Machine Register allocation
code Instruction scheduling
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forI=1t04

forJ=1to 3
Z[1,]] = Z[I-1,]]

A

i

~

]

>

/

l

I

0 1
1 O

l

J

BEEAZHR - AT H

for))=1to 3

forI’'=1to 4

Z[1’37] = Z[I-1,77]
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(s1)

I=1to 4
T[I]= A[I]+B[I]
I'=1to 4
C[I"]= T[I'] x T[I'] (s2)
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4 N
forJ=1to 4

T[J]= A[J]+B[J] (s1)
C[J]= T[3] x T[] (s2)

o0
o0
o0
® O
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H#include <stdio.h> pushqg
movq

. subq
int foo() novq

{ movq

int a[4]; :2:?

a[O] =1; movl
a[1] = a[0]; movl
return a[1]; mov]
movq

i movq
movq

cmpq

movl

jne

movl

addq

Popq

retq
callq

%rbp

%rsp, %rbp

$ex30, %rsp
(%rip), %rax
(%rax), %rax
%rax, -0x8(%rbp)
$0x1, -0x20(%rbp)
-0x20(%rbp), %ecx
%ecx, -0xlc(%rbp)
-0x1c(%rbp), %eax
(%rip), %rdx
(%rdx), %rdx
-0x8(%rbp), %rsi
%rsi, %rdx

%eax, -0x24(%rbp)
ox49

-0x24(%rbp), %eax
$ox30, %rsp

%rbp

Ox4e

W

pushqg
movq
movl
Popq
retq

15N TIUR

%rbp
%rsp, %rbp
$0x1, %eax
%rbp
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doi:=1,100 E = EWO;‘;:)

: . = (c*
=1+(e79) doi:=1,100
doj:=1,100 | :=1+12 |

a(ij) := 100*c +10% 4] do o !
enddo a(ij) := t3 4]

enddo enddo

enddo
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IR, MTIE]Kspill, ZEGPU_EFFA4/RK

t1 (1 OO*C) Program
t2 B (c 5) Frontend

Abstract
dOl _1 100 Synt:xr?l'?ee
) v "y L
=iv2 [ gl e "
t3 :.= t-l + 10 * I Machine-Indapendent } Loop transformations
— Intermediate .
dOj " 1’ 100 Representations 4
a(l'l) := t3 +l Low-level Low-level optimization
IR Redundancy elimination
enddO Code generation ¢
enddo Machine | Register allocation
code Instruction scheduling
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e Halide: T [m) B{RANFEFIDSL

COPY COPY

LUT: look-up table UP: upsample
O(x.yk) < lut(l(x.y) — ko) T,(2x.2y) <= I(x.y)
T,<T,®[1331]
0<T,® [1331]

)

level size DDA ADD
wxh
DOWN

ADD: addition

DOWN‘ UP\ Obxy) < 1,(x) + 1,(x) DOWN: downsample
- ooa ADD I, <1e,[1331]
DOWN ()X\)e7(2\2\)
DOWNJ, uP UPt\ (

The algorithm uses 8 pyramid levels
/ ‘ '\

DDA
w h - .
LAV —)
128 ~128 . COPY . COPY

DDA: data-dependent access
k < floor(I,(x,y) / ©)
o= ((xy)/0)-k
O(x,y) <= (1-a) L(x,y,k) + o L(x,y,k+1)

UniformImage in(UInt(8), 2)
Var x, y

Func blurx(x,y)
Func out(x,y) =

= in(x-1,y) + in(x,y) + in(x+1,y)
blurx(x,y-1) + blurx(x,y) + blurx(x,y+1)
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e T2S - time to spatial
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Frontend compiler Backend compiler
OpenCL OpenCL EPGA
- —_ - -
Temporal Spatial Compute Ounrloumg, Dat Dat inlz::tfieorn Perfectization, Cod code compiler
nporal L, spatial L, ftompute L Overlapping L, ey o " Ly Flattening, ~>
definition mapping partition drain an d | | vectorization forwar ding Scattering, Infinitization Genera tion
compute Gathering | | | | | assem bly =»assem bler—» CGRA

« TACO - WHBIKESRIFAS
- REERTSHIMBFKEDSL, 4PEZ|CPU

- C=A%B + D
« XA, B, C, DERAKE, HWRELERE —LERBHH
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Image: http://dailypost.ng/2017/07/11/fg-forget-
building-proposed-nuclear-power-plant-group/
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batchTransfer(address[] _receivers, uint256 _value) whenNotPaused
uint cnt = receivers. length;
uint256 amount uint256(cnt) * _value;

(cnt 9 cnt 20);

(_value > 0 balances[msg.sender] amount) ;

balances [msg.sender] balances [msg.sender].sub(amount);

(uint 1 = 0; i < cnt; i++) {
balances[_receivers[i]] balances[_receivers[i]].add(_value);
Transfer(msg.sender, _receivers[i], _value);

true;

Image credit from the CVE-2018-10299 security alert



https://medium.com/coinmonks/alert-new-batchoverflow-bug-in-multiple-erc20-smart-contracts-cve-2018-10299-511067db6536

SQL yEAN - HEHT

SELECT balance FROM AcctData

WHERE name = ¢ :n” and password = ‘:p’
where n and p are passed by another
procedure

n = Charles Dickens’ — — p = who cares

SELECT balance FROM AcctData
WHERE name = ¢ Charles Dickens’ — — and
password = ‘who cares’
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foo (char* s)

{
char buf[32]:

strcpy (buf, s)

Will this strcpy overflow? You will need
information from the caller of foo



B HT T

« SAT

2B RZE

¢

« SMT

FEFF BB P %

BRE (RABtrue/false)

*

Mat+b > 5)
e Reachibility

A

° _EF?%%& =y )

7 R

A

R T IR AR E

o

BB CHIBTBEBCERIE AR AT 2 1k

ERIAT A



WEANA TR CHRD

 FHS
o i iEas e S S LA AL

* %?H’J/E‘Z
DSLE‘J&VI‘ 5% (f0halide)
- WERSFI W5 (Wspark)

° f%’?ﬁ' 19?'—? ISR

HETH g FH e R B R T im A% K e
SRR, JoH BT PG




LR EFHFBENVITIRER

- FHtgmE + 5T
« ETigRE (32%H))
o BUBRIBVEIE UAHT, RSB AR BR
. ﬁr‘;ﬂs 508 (3228))
BUER (RS

s FEBII/ESHEE (EREHMHER)
- FEFF AT

ol d g4
Im 1|

\



AR R

o Jn5E 5 ZEAg FERAE R P
s WITF L6
s HREAHEPABEZH

« IHEERIE SRF MBI RN E




