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KA

AI dApps: 7EGECAN &GN T ,Qi Hou Duan Tong Chang Shi Qu Kuai Lian
Weak-AT: 55 N\ TG/ AN TERE

AGL: EHATERE

Brute-force search: 7E1THALE} % Man Li Sou Suo Huo Qiong Ju Sou Suo (Ye Cheng Wei
Sheng Cheng He Ce Shi )Shi [7] Chong Fei Chang Pu Bian De Wen Ti Jie Jue Ji Zhu ,Ta Bao Gua
Xi Tong Di Mei Ju Jie Jue Fang An De Suo You Ke Neng Hou Xuan Zhe ,Bing Jian Cha Mei Ge
Hou Xuan Ren Shi Fou Man Zu Wen Ti De Chen Shu .

AlphaGo(?): AlphaGosg — It KR Go 1T EMLAEST - 'E FHAlphabet Inc.7E12 L HIGoogle
DeepMind % .

GD: BB MR TR E R ER/ IMER —PE AL EIE - Oy 7 (EFBE R T R 2 R 2 ) B AR
%/IME,Xu Yao Cai Yong Yu Dang Qian Dian Chu Han Shu De Ti Du (Huo Jin Si Ti Du )De Fu
Zhi Cheng Bi Li De Bu Chang . Xiang Fan ,Ru Guo Cai Yong Yu Ti Du De Zheng Zhi Cheng Bi
Li De Bu Chang ,Ze Jie Jin Gai Han Shu De Ju Bu Zui Da Zhi ; Ran Hou Jiang Gai Guo Cheng
Cheng Wei Ti Du Shang Sheng .

Supervised-Learning: &% >] 22 >] i E I 88 %% >] H£:55,Gai Han Shu Ji Yu Shi Li Shu Ru -
Shu Chu Dui Jiang Shu Ru Ying She Dao Shu Chu

Unsupervised-learning: JC &2~ >] & —Fil#s 2~ >] %, Yong Yu Cong Mei You Biao Ji Xiang
Ying De Shu Ru Shu Ju Zu Cheng De Shu Ju Ji Zhong De Chu Tui Lun .

NBC: 7EHL2$2>] 7 Po Su Bei Xie Si Fen Lei Qi Shi [?] Xi Lie Jian Dan De “fi&52K28" ©H
T DUR 7 5 38 S A AFAE 2 [A] Y38 (Tian Zhen )Du Li Jia She .

CA: BESHTHIMES X —H X R 317 4340,Shi De Tong [?] Zu (Cheng Wei Ji Qun )Zhong De
Dui Xiang (Zai Mou Chong Yi Yi Shang )Yu Qi Ta Zu (Ji Qun )Zhong De Dui Xiang Geng Xiang
Si (Zai Mou Chong Yi Yi Shang )

DMR: #EE0E D B4 2 B RS — 4 B BRI P B BRI A B8 E (1) Rd R . BERTLL
73 NN AFAE SR B

PCA: /M (PCA) R —F5iitid #2,Ta Shi Yong Zheng Jiao Bian Huan Jiang Ke Neng Xiang
Guan Bian Liang De [?] Zu Guan Cha Zhi Zhuan Huan Wei Cheng Wei Zhu Cheng Fen De Xian
Xing Bu Xiang Guan Bian Liang De [?] Zu Zhi .

K-NN: k-NN& —FhE T 5241 524 >) s i #6 22 >1,Qi Zhong Han Shu Jin Zai Ben Di Jin Si ,Bing
Qie Suo You Ji Suan Du Tui Chi Dao Fen Lei . k-NN&ERTH 2822 ] BiEH & E LB EZ

SVM: SZFF [ EHL(SVM, 37 [ & M 4%)Shi Dai You Xiang Guan Xue Xi Suan Fa De Jian Du
Xue Xi Mo Xing ,Yong Yu Fen Xi Yong Yu Fen Lei He Hui Gui Fen Xi De Shu Ju

RL: 581027 5] (RL)Z AT OO 22 5 A WLA% 2 > S [5 1 IE RS 22], o i AP AU R an AT AR 3R
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B PR AT B AR KA — £ RS OB

Al-complete: 76 A\ T 8403, Zui Kun Nan De Wen Ti Shi Fei Zheng Shi Di Cheng Wei Al-
completeB Al-hard i3 & R E X Lo B[] @ Ao X <5 ] T g O TR RERIAR - it BV A —
FEEPH, Huo Qiang Da De Al

NP-complete: fEiTH S RMEIIEH NP5E 2R K AU B TNPFHINPIEE ZR KA AT . A
oL NPACER R 2 2 TR E]” - NPFE2 RIS 58 H FINP-CEINPCHEIR

DL: iR >](Ye Cheng Wei Shen Du Jie Gou Hua Xue Xi Huo Fen Ceng Xue Xi )Shi Ji Yu Xue
Xi Shu Ju Biao Shi De Geng Yan Fan De Ji Qi Xue Xi Fang Fa Xi Lie De [?] Bu Fen ,Er Bu Shi
Te Ding Yu Ren Wu De Suan Fa . Xue Xi Ke Yi Shi Jian Du ,Ban Jian Du Huo Wu Jian Du

CNN: B F 25 (CNN, B ConvNet )& —RIF L FI A L% M %%, Yi Cheng Gong Ying Yong
Yu Fen Xi Shi Jue Tu Xiang .

RNN: 2T 22 M 4% (RNN) & — R AN THEM L, Qi Zhong Dan Yuan Zhi Jian De Lian Jie Xing
Cheng Yan Xu Lie De You Xiang Tu .

LSTM: KHEHAIEIZ(LSTM) # 4 (Huo Kuai )Shi Di Gui Shen Jing Wang Luo (RNN)FIJZ FIAE
BT . HLSTMEITAHMAIRNNGE F PR ALSTMM %S - A4LLSTME ST H#T,Shu Ru Men ,Shu
Chu Men He Wang Ji Men Zu Cheng

Singularity: ¥R %} 5. (Ye Jiu Shi Jian Dan Di Shuo ,Qi Dian )Shi Ren Zao Chao Ji Zhi Neng
(AST) & BRFF 22985 | & H ARG K K= B, Dao Zhi Ren Lei Wen Ming De Bu Ke Si Yi De Bian
Hua . Gen Ju Zhe [?] Jia She ,Ke Sheng Ji De Zhi Neng Dai Li (Li Ru Yun Xing Ji Yu Ruan Jian
De Ren Gong Tong Yong Zhi Neng De Ji Suan Ji )Jiang Jin Ru Zi Wo Gai Shan Zhou Qi De “Z:#%
SR AT B R HE A — X IR Dao Zhi Zhi Neng Bao Zha Bing Chan Sheng Qiang
Da De Chao Ji Zhi Neng

GAN: FERHT S (GAN) & —F T IR B LA 2% > N T GEH %, You Liang Ge Shen Jing
Wang Luo Xi Tong Zai Ling He You Xi Kuang Jia Zhong Xiang Hu Jing Zheng Shi Xian

SAAS: BRI AR SS & —Fh U AT A1 A2 474874, Qi Zhong Ruan Jian Shi Ji Yu Ding Yue Xu Ke
De ,Bing Qie Shi Ji Zhong Tuo Guan De .

Colo: FE& H.L)(Ye Cheng Pin Xie Gong Zhi Huo colo)8} 52 & T i 7 & —FhEdE #/0,Qi Zhong
She Bei ,Kong Jian He Dai Kuan Ke Gong Ling Shou Ke Hu Zu Yong .

On-premise distribution: FEREFZE A (You Shi Shi “PIERHRE " 4GS N “AHINHD” ) L3 - fif
P AR NBAA 2RI 7 (Jian Zhu Wu Nei )De Ji Suan Ji Shang Yun Xing ,Er Bu Shi Zai Yuan
Cheng She Shi Shang Yun Xing . Zuo Wei Fu Wu Qi Chang Huo Yun

DFSM: & HE RARSHLE —FE FRIREL, Ta Jie Shou He Ju Jue Fu Hao Chuan ,Bing Qie Zhi
Wei Mei Ge Shu Ru Zi Fu Chuan Chan Sheng Zi Dong Ji De Wei [?] Ji Suan (Huo Yun Xing )

MSE: Y713 %
BFT: 7 52 258
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Deurof it IR T R

7E3X B . Wo Men Ti Chu Liao Ji Yu Qu Kuai Lian De Chuang Xin AIf##R 7 %Y1 Jie Jue Shang
Shu Wen Ti .

gStorage: X THIEZ 2FFEFAR, Wo Men Ti Chu Liao gStoragef#ilt % . R ALK H
70 X SREE R BE A 22 FF,Wo Men Yin Ru Liao Fen Bu Shi Duan Dao Duan Jia Mi Jie Jue Fang
An Lai Cun Chu /Jian Suo Pei Xun Shu Ju ,Sheng Chan Yu Ce Shu Ju He Mo Xing Wen Jian .

gCrawl: H Tk = PR £ 78, Wo Men Ti Chu Liao Chuang Xin De gCrawlZ2#4 . gCrawl®
LS A =R REEUIRECYT R 58, You Zhuang Tai NoSQLAE % (Zhong Fu Shu Ju Shan Chu
Yi Ji Yuan Shu Ju Cun Chu ),Fen San Cun Chu ,Mo Xing Can Shu Chuan Shu Xue Xi Yi Wan
Cheng Fan Kui Xun Huan Zu Cheng .

gPredict: X THEER A&, Wo Men Ti Chu Liao [?] Chong Chuang Xin De Fang Fa Lai Xun
Lian /Ping Gu /Ce Shi Qu Kuai Lian Shang De Mo Xing Xing Neng . gPredict @& % A 5T, Chao
Can Shu Lu You He Jie Ma Jie Guo Hui Gui .

gCompute: XTI %&.Ce Shi He Bu Shu AIZR R it 5 B 4 A AL S, Wo Men Yin Ru Liao
gComputefIk -  gComputetZH EH 7] B4 Ke Kong Xing ,Nan Du ,Ke Wei Hu Xing ,Xiang
Ying Xing He Bing Fa Xing .

1. gStorage: FERARIFEH O TR GER F imiK sh B EIE 08 R 50

NT DTABSER R 22768 H P E3E, Wo Men Bi Xu Que Bao Ke Hu De Yin Si He An Quan
. Zai Zhe Li ;Wo Men Ti Chu Liao [?] Chong Zai Qu Kuai Lian Shang Cun Chu Yong Hu Shu Ju
De Chuang Xin Fang Fa . Yi Xia Shi gStorage T/EEE ) TAERFZR -
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Counter-Party's Public Key

{ Blockhain Storage Node

Client. Server

Original File (" paa ) [ Feawe ) [ Encrypt N
‘ = i @ S
L } \ P p

Unrecognizable Anonymous Meaingless

\ 1.Create asset.
« 2.Add trusted server(IP-whitelisted)
'l’ 3. Only allow server to request the
L unique hash

Store the smart contract

Blockhain Smart address

Contract Node

Figure 1: gStorage L/EIIER]

l.a. FHEFEE(Shu Ju Yu Chu Li )

FE3X B Wo Men Zhan Shi Liao Yu Yin Shi Bie He Tu Xiang Shi Bie Zhong Shi Yong De Gong Tong
Te Zheng . Yin Pin Gong Neng :Shi Jian Te Zheng ,Guang Pu Te Zheng . Tu Xiang Te Zheng
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:Bian Yuan ,Jiao Luo /Xing Qu Dian ,Ban Dian /Gan Xing Qu Qu Yu ,Ji .
Rk [B] 45 AIE
class TF(object):
def __init__(self, nfilt=40, ncep=13,
lowerf=133.3333, upperf=6855.4976, alpha=0.97,
samprate=16000, frate=100, wlen=0.0256,
nfft=>512):
# Store parameters
self.lowerf = lowerf
self.upperf = upperf
self.nfft = nfft
self.ncep = ncep
self.nfilt = nfilt
self.frate = frate

self.fshift = float(samprate) / frate

# Build Hamming window
self.wlen = int(wlen * samprate)

self.win = numpy.hamming(self.wlen)

# Prior sample for pre-emphasis
self.prior = 0

self.alpha = alpha

# Build mel filter matrix
self.filters = numpy.zeros((nfft/2+1,nfilt), ‘d’)
dfreq = float(samprate) / nfft
if upperf > samprate/2:
raise(Exception,
“Upper frequency %f exceeds Nyquist %f” % (upperf, samprate/2))

melmax = mel(upperf)



Deuro: Democratize Al ecosystem on the blockchain

melmin = mel(lowerf)
dmelbw = (melmax - melmin) / (nfilt + 1)
# Filter edges, in Hz

filt_edge = melinv(melmin + dmelbw * numpy.arange(nfilt + 2, dtype='d"))

for whichfilt in range(0, nfilt):
# Filter triangles, in DFT points
leftfr = round(filt_edge[whichfilt] / dfreq)
centerfr = round(filt_edge[whichfilt + 1] / dfreq)
rightfr = round(filt_edge[whichfilt + 2] / dfreq)
# For some reason this is calculated in Hz, though I think
# it doesn’t really matter
fwidth = (rightfr - leftfr) * dfreq
height = 2. / fwidth

if centerfr |= leftfr:
leftslope = height / (centerfr - leftfr)
else:
leftslope = 0
freq = leftfr + 1
while freq < centerfr:
self filters[freq,whichfilt] = (freq - leftfr) * leftslope
freq = freq + 1
if freq == centerfr: # This is always true
self filters[freq,whichfilt] = height
freq = freq + 1
if centerfr |= rightfr:
rightslope = height / (centerfr - rightfr)
while freq < rightfr:
self filters[freq,whichfilt] = (freq - rightfr) * rightslope

freq = freq + 1
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# Build DCT matrix
self.s2dct = s2dctmat(nfilt, ncep, 1./nfilt)

self.dct = dctmat(nfilt, ncep, numpy.pi/nfilt)

def sig2s2mfc(self, sig):
nfr = int(len(sig) / self.fshift + 1)
mfcc = numpy.zeros((nfr, self.ncep), ‘d’)
fr=20
while fr < nfr:
start = round(fr * self.fshift)
end = min(len(sig), start + self.wlen)
frame = sig[start:end]
if len(frame) < self.wlen:
frame = numpy.resize(frame,self.wlen)
framelself.wlen:] = 0
mfcc[fr] = self.frame2s2mfc(frame)
fr=fr+1

return mfcc

def sig2logspec(self, sig):
nfr = int(len(sig) / self.fshift + 1)
mfcc = numpy.zeros((nfr, self.nfilt), ‘d’)
fr=20
while fr < nfr:
start = round(fr * self.fshift)
end = min(len(sig), start + self.wlen)
frame = sig[start:end]
if len(frame) < self.wlen:
frame = numpy.resize(frame,self.wlen)

framelself.wlen:] = 0


http://numpy.pi/nfilt
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mfcclfr] = self.frame2logspec(frame)
fr=fr+1

return mfce

def pre_emphasis(self, frame):
# FIXME: Do this with matrix multiplication
outfr = numpy.empty(len(frame), ‘d’)
outfr[0] = frame[0] - self.alpha * self.prior
for i in range(1,len(frame)):
outfr[i] = frameli] - self.alpha * frame[i-1]
self.prior = frame[-1]

return outfr

def frame2logspec(self, frame):
frame = self.pre_emphasis(frame) * self.win
fft = numpy.fit.rfft(frame, self.nfft)
# Square of absolute value
power = fft.real * fft.real + fft.imag * fft.imag

return numpy.log(numpy.dot(power, self.filters).clip(1le-5,numpy.inf))

def frame2s2mfc(self, frame):
logspec = self.frame2logspec(frame)

return numpy.dot(logspec, self.s2dct.T) / self.nfilt

def s2dctmat(nfilt,ncep,freqstep):
“” “Return the ‘legacy’ not-quite-DCT matrix used by Sphinx” *”
melcos = numpy.empty((ncep, nfilt), ‘double’)
for i in range(0,ncep):
freq = numpy.pi * float(i) / nfilt
melcos[i] = numpy.cos(freq * numpy.arange(0.5, float(nfilt)+0.5, 1.0, ‘double’))

melcos[:,0] = melcos[:,0] * 0.5

10
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return melcos
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Figure 2: ISf[AFFAE

/1% Edge

h55e A B R X2 (A 77 7EPR I (Huo Bian Yuan )De Jiao Dian . Tong Chang ,Bian Yuan Ke Yi
Ju You Xiang Dui Zi You De Xing Zhuang ,Bing Qie Ke Yi Bao Han Jiao Cha Dian . Tong Guo
Bian Yuan ,Bian Yuan Tong Chang Bei Biao Zheng Wei Tu Xiang Zhong Ju You Li Ti Jiao Du
Fan Wei De Jiao Dian Zu . Ci Wai ,[7] Xie Chang Gui Ji Suan Ran Hou Jiang Gao Qing Xie Du
Lian Jie Zai [?] Qi Zhao Xiang Kuang Jia Geng Wan Zheng Di Miao Hui Bian Yuan . Zhe Xie Ji
Suan Tong Chang Hui Dui Bian Yuan De Shu Xing Shi Jia [?] Xie Xian Zhi ,Li Ru Xing Zhuang
,Ping Hua Du He Qing Xiang Du . Zai Ju Bu ,Bian Yuan Ju You [?] Wei Jie Gou .

FAv% />4 5. Corners

ARG A AT SR AR R AR SRR b AR S i R 9 BRSO B R SCIREDE, QL Ju You Lin Yu Er
Wei Jie Gou . You Yu Zao Qi Ji Suan Zui Chu Jin Xing Liao Bian Yuan Fa Xian ,Yin Ci Chu Xian
Liao “fA&7iX1~4%%,Ran Hou Zai Bian Yuan Fa Sheng Gu Zhang Yi Fa Xian Lu Xian (Jiao Luo
)De Kuai Su Bian Hua . Ran Hou ,Zhe Xie Ji Suan De Mu Biao Shi Bu Zai Xu Yao Biao Da Bian

11
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Yuan Shi Bie ,Li Ru Tong Guo Zai Tu Xiang Qing Xie Zhong Sou Suo Yi Chang De Xing Zhuang
Liang . Ran Hou Ke Yi Kan Dao ,Sheng Cheng De Jiao Luo Tong Yang Bei Shi Bie Zai Tu Pian
De Bu Fen Qu Yu Shang ,Zhe Xie Bu Fen Bu Shi Chuan Tong Yi Yi Shang De Jiao Luo (Li Ru
,Zai Hun An De Ji Chu Shang Ke Neng Hui Fa Xian [?] Ge Xiao Liang Dian ). Zhe Xie Jiao Dian
[?] Xia Zi Bei Cheng Wei Guan Zhu Jiao Dian ,Ran Er Biao Da “Ff¥&” # H & X fFH -

JRESL B X 3 5. Bolb

F4a T B A S A iR, Jin Xiang Yu Yan Huan Jing Er Yan ,Er Bu Shi Geng Xiang Dian
De Jiao Luo . Tong Guo Tuan Miao Shu Fu Ke Yi Ding Qi Di Bao Han You Xuan Dian (Guan Li
Yuan Fan Ying De Zui Ji Duan De Lin Yu Huo Zhong Dian ),Zhe Yi Wei Zhao Xu Duo Tuan Biao
Shi Fu Tong Yang Ke Yi Bei Shi Wei Xing Qu Dian Guan Li Yuan . Ban Dian Cha Zhao Qi Ke
Yi Qu Fen Tu Pian Zhong De Qu Yu ,Zhe Xie Qu Yu Guo Yu Ping Hua ,Wu Fa Yi Ren He Fang
Shi Bei Jiao Luo Zhi Shi Qi Shi Bie .

LA Ridges

SFHL ), Bian Yuan De Si Xiang Shi [?] Chong Te Zheng Zhuang Zhi . Cong Hun An Ji Bie
Tu Pian Chu Li De Bian Yuan Miao Shu Fu Ke Bei Shi Wei Ping Jun Shu Zhou De Tui Ce . Cong
Shi Yong De Jiao Du Lai Kan ,Bian Yuan Ke Yi Bei Ren Wei Shi Yu Dui Cheng Zhong Xin Dui
Hua De [?] Wei Wan Qu ,Bing Qie Geng Ju You Yu Mei Ge Bian Yuan Dian Xiang Guan De Lin
Yu Bian Yuan Kuan Du De Zhi Liang . Ke Bei De Shi ,Jin Guan Ru Ci ,Zai Bian Yuan Gao Guang
Yu [?] Ban Lei Bie De An Ji Tu Xiang Zhi Jian Jiang Bian Yuan Gao Guang Yu Bian Yuan ,Jiao
Luo Huo Ban Dian Gao Guang Qu Fen Kai Lai Zai Suan Fa Shang Geng Nan . Tong Guo Bian
Yuan Miao Shu Fu ,Jin Ke Neng Duo Di Yong Yu Fei Xing Tu Pian Zhong De Jie Dao Ti Qu Yi
Ji Yong Yu Qu Chu Hui Fu Tu Pian Zhong De Jing Mai - Can Jian Bian Yuan Shi Bie .

1.b. EHCMEEI DN EE 2 22 05 B A 0 2 A
7E3X B . Wo Men Jiang Tao Lun gStoragef#%/ 0o EHUCMEININE 2 2 77 BRI B AR 2 B -

1. BAERFME X EEEFOMH,Wo Men Jiang Shi Yong Qu Kuai Lian Zuo Wei Hou Duan
,Bing Jiang Qian Ming De Jiao Yi Yan Bo Dao Zheng Ge Wang Luo ,Er Bu Hui Yi Lai Zai
Ke Xin De Di San Fang Zhi Shang ,Yin Wei Hou Zhe Ke Neng Hui Dao Zhi Dan Dian Gu
Zhang .

2. RJ5,Ta Zai Mou Chong Yi Yi Shang Shi Wei Ni Ming De ,Wo Men Zhi Bao Hu Ti Qu De
Gong Neng Bing Jiang Jia Mi De Ha Xi Bao Lu Gei Zheng Ge Wang Luo . Jiu Xiang Bi Te
Bi De Gong Zuo Yuan Li [?] Yang (Yong Hu Shi Yong Si Yao Zai Ben Di Dui Jiao Yi Jin
Xing Qian Ming ,Ran Hou Jiang Jiao Yi Ha Xi Yan Bo Dao Zheng Ge Wang Luo Jin Xing
Yan Zheng ).

3. B X% J7,Zai Mou Chong Yi Yi Shang Wo Men Xu Yao Ti Qian Zhi Dao Dui Fang Gong
Yao ,Yi Bian Dui Fang (Fu Wu Qi ,Wu Lian Wang She Bei ,Wang Zhan ,IP#1iF,Zhi Neng
He Yue )Ke Yi Zai Yi Hou Shi Yong Ta Men Zi Ji De Si Yao Lai Dui Jia Mi De Ha Xi Jie
Mi .

ORI SEBHIRFIE

— B IFAT W ATRTIEEEL T F7-IE % 7R ,Wo Men Jiu Xu Yao Bao Hu Ta . Wo Men Tong Guo Shi Yong
Dui Fang De Gong Yao Jiang Ti Qu De Te Zheng Jia Mi Wei Mi Wen Lai Bao Hu Ta . Zhe Li Wo

12
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Men Jiang Shi Yong Xing Ye Biao Zhun De Gong Yao Jia Mi Suan Fa .

1. B—H#HE — " Pair(K,K-1) 8 KE A K-1/£ %%, Zhe Yang Dk, [Ex [M]] = M

2. B NEIE AHMEDS,Ji Suan Si Yao Zai Ji Suan Shang Shi Bu Ke Xing De Yin Ci Gong
Gong Mi Yao Jia Mi Xi Tong Yin Ci Bei Cheng Wei Fei Dui Cheng Jia Mi Xi Tong

3. ANHKAT IAFFHEME Li Ru ,Zai Gong Gong Ke Yong Suo Yin Zhi Zhong

4. FZ NATLUINZE Zhi You [?] Ge Ren Ke Yi Jie Mi

WA A
e R/ IMETR], p g2 ™ KR E
iHHn = pa,3F Ho(n)=(qa-1)(p-1) -
LEEREYLEE S e, 1 <e <®(n),s.te ged(e,®(n))=1-
TTHd,1 <d <®(n)s.t. e = 1 mod®(n) -
AEA:(en) BEA:d

Nz

ZBREEEM,0 <M <nff A8 (en), iTHEC(E ) = M mod n
i

M e Zn- {0} CeZn-{0}.

25 VB CL AL (d) FR 2
T Cd modn=(Me modn)d modn=Med mod n = M
IR B A

— BN TR B IFFE N 25 Wo Men Jiang Jin Ru p2psr U8R ZE - IR 5 RN & e ik M — B
M 2| X B8 Bing Jiang Ci Jia Mi San Lie Yan Bo Dao Zheng Ge Wang Luo Zhong . Kuang
Gong Jiang Zhi Dao Te Zheng De Jia Mi Ha Xi ,Ke Yi Zhao Dao Shu Yu Dan Ge Yong Hu De Suo
You Te Zheng Shu Ju ,Dan Kuang Gong Wu Fa Jie Mi Ta (Yin Wei Kuang Gong Mei You Jia Mi
Shi De Si Yao ). Jiu Xiang Suo You Bi Te Bi Kuang Gong Du Ke Yi Zhao Dao Shu Yu Dan Ge
Yong Hu De Jiao Yi [?] Yang ,Dan Ta Men Wu Fa Jiang Zi Jin Zhuan Ru Kuang Gong Zi Ji De
Zhang Hu ,Yin Wei Kuang Gong Mei You Dui Fang Zhang Hu De Si Yao .

R B PrA B LA X T

—HIEATEXSEE EEM THRHES ™, Fu Wu Qi Jiu Ke Yi Qing Qiu Shu Yu Te Ding Yong Hu De
Wei [?] Ha Xi Te Zheng . Ran Hou ,Fu Wu Qi Ke Yi Cong p2p#EUEHE 2 F R R I 25 025 S, Bing
Shi Yong Zi Ji De Si Yao Jie Mi Te Zheng De Mi Wen .

Solidity ETH access_control_template()

pragma solidity ~0.4.23;

13
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contract gStorageAccessControl {
address admin;

address server_address;

modifier onlyByServer { if (msg.sender != server_address) throw; _ }
modifier onlyByAdmin { if (msg.sender != admin) throw; _ }
address]| public features;

event FindTheUniqueHash(address[] unique_hash);

function gStorageAccessControl(address server_address_ ) {
admin = msg.sender;
server_address = server_address_;

¥

function registerFeatures(address unique_hash) onlyByAdmin{
features.push(unique_hash);

¥

function transfer() onlyByServer {
//Retrive data from the storage
FindTheUniqueHash(features);

}
IRIFRE A Dy B &2 R 3L =

X F T 7, Wo Men Tong Guo Ying Yong Te Zheng Ti Qu Lai Bao Hu Ke Hu De Yin Si . Wo
Men Shi Yong Xing Ye Biao Zhun Gong Yao Jia Mi Lai Bao Hu Shu Ju De An Quan Xing . Wo
Men Huan Tong Guo Jiang Fu Wu Qi De Gong Yao Chuan Di Gei Zhi Neng He Yue Lai Qiang
Zhi Zhi Xing Quan Xian Kong Zhi .

l.c. AT¥{#E(Tu Xiang ,Yu Ju )Zuo Wei Zi Chan

EGREFEARNA < NHERASFIER . AT LFRIRE B REAR T A EE SEPR B S /N AR
B R BT HAAERE R EGEIRERNEMF S A RETETE T BATA LU E G
SRXPEE LT . B AT LIRS, Qi Zhong Zhuang Tai Zhuan Huan Zai Yuan Shu Ju
Zhong Biao Shi . Mei Ci Ji Qi Geng Gai Qi Zhuang Tai Shi ,Du Hui Hong Fa Shi Wu Yi Jiang
Yuan Shu Ju Geng Xin Wei Xin Zhuang Tai (Shi Yong WebSocketBZHTTP rest /7 =0T E BIARE
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254¢). Zai Wo Men De Li Zi Zhong ,Wo Men Ke Yi Zai Zhe Chong Zi Chan Zhuang Tai Ji Zhuan
Huan Fang Shi Zhong Shi Xian timestamped_private_key -

165 [ 182 (€3 | T4 &2 | || 0T 10 20 |1 |15
150 (120 | E0 ) 4| 34 B U0 ¥ | 48 106 |59 (18
206 [ 109 TH 13 (10 |13 24 166 | 16 | &6 [ 180

172 {106 | 20T |2 |23 D4 |20 2 |28 T4 | 206
158 | & 179 185 (206 |31 (158 (18 | TS 1&8
189 | 97 (165 | B4 | U0 | 1€8 134 1| 3| 62 148

206 | 174 | 155 | ZER | 236 | 2E1 |48 |178 | 2H8 | 44 234

a5 R R 150 | 216 (106 |49 (236 (187 | &5 (TR0 | TS| M |28 |24

50 234 88 224 150 | 214 (147 |08 | 23T 200 (13T |92 | M 101 | 256 | 234
180 @4 EC AL ] 150 | 214 (173 | B5 199 | 143 | 96 | 0 2158 |49 | 215
187 1568 335 W o 217 ams 200 187 (196 (235 | TS 1| 81| 47 L} & | IIT |25 |20
m L IE ) 153 | 202 |27 145 | 0 0| 12708 |20 |1 235
LEC - ] 196 | 206 [ 123 | 2OT (197 |13 |1Z3 200 (175 | 13 | 6 | 218

Figure 3: EGAEMERRIE

1.d. ARHIRRTT R

ST . Wo Men Jiang Wei Ta Men Bu Shu Kai Xiang Ji Yong De Jie Jue Fang An . Ke Hu
Xu Yao Gou Mai Wo Men De Tong Zheng Cai Neng Jie Shou Wo Men De Fu Wu . Wan Cheng
Fu Wu Hou ,Wo Men Jiang Xiao Hui Ta Men Gou Mai De Tong Zheng .

le. HBEBEFHBRRTTR

18I ] 7H B 2 i F2 P Kai Fa Ren Yuan Ke Yi Tong Guo Jian Dan Di An Zhuang Wo Men
De SDKHRi#E 1k gStorage b ERAMA TR FHREF - FATRFSEER T HG{ER L [?] Dan Da Dao Mou Xie
Shi Yong Ci Shu ,Wo Men Jiang Yao Qiu Ta Men Gou Mai [?] Ding Shu Liang De Tong Zheng
Zuo Wei Chu Bei . Wo Men Jiang Gen Ju APIYEH4HEOELE -

1.f. BREEEEE

Z R E|_FiARZERY Wo Men Ke Yi Qing Song Di Jiang Suo You Pei Xun Shu Ju Cun Chu Dao Qu
Kuai Lian Dui Deng Shu Ju Ku Zhong . Dui Yu Yin Pin Xun Lian Shu Ju ;Wo Men Ke Yi Cun
Chu Yuan Shi De Wei Ya Suo Huo Wu Sun Ya Suo De wav 3 {HFRIFH R FIFMEZ S -

T AL dApps AT 4 77303, Ta Ye Ke Yi Tong Guo Wo Men Xian You De gStorage® iH
H SV 22 AR LR A £ 30 -

1.h. R

ST IAT B 2 2] HEZE (Ru Tensor-flow, Keras,Pytorch,Kaldi,Caffee, CNTK%)Sheng Cheng De
Mo Xing ,Wo Men Ye Ke Yi Shi Yong Shang Shu Fang Fa Cong Qu Kuai Lian Shu Ju Ku Zhong
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An Quan Di Cun Chu He Huo Qu Ta Men .
2. gCrawl: A =NEHREEE BRI GEIERR TR

BATRIR T —F4 7 “gCrawl” 12 FTHL 252 >1 2844, Yong Yu Zai Jian Du Fen Lei Ren Wu Zhong
Shi Yong Wei Biao Ji De Xin Xi. Wo Men Bu Jia She Wei Biao Ji De Shu Ju Cai Yong Yu Biao Ji
Shu Ju Lei Si De Lei Ming Huo Sheng Cheng Miao Shu . Yin Ci ;Wo Men Ke Neng Xiang Yao Li
Yong Cong Yin Te Wang Ren Yi Xia Zai De Da Liang Wei Biao Ji Tu Pian (Huo Sheng Yin Shi Li
Huo Nei Rong Ji Lu )Lai Zeng Qiang Dui Gei Ding Tu Pian (Huo Sheng Yin Huo Nei Rong )Ren
Wu De Zhi Xing . Wo Men Miao Shu Liao [?] Chong gCrawlf/7{%,Gai Fang Fa Shi Yong Jian
Hua De Jie Ma Lu Jing He Chuan Di Xue Xi Lai Cong Wei Biao Ji De Shu Ju Die Dai Mo Xing .

Xia Mian Shi gCrawlit B &E#EH1& R 4545, Ta Shi Shui Ping Ke Kuo Zhan De . Zai Shi Jian Zhong
,Wo Men You Neng Li Chu Li =T F/MEHAES!

MasterNode

Distributted database

stream-generator b Broker
Metadata

g.
2
§
- ~ ‘ 5
SlaveNode 1 g
¢
[ stream-listener ] 2
BlockehainDB Node @
\_ /
(" SlaveNode 2 h O
Web aveNode 85
’7 [ stream-listener ]
.
. _/ BlockchainDB Node

_@ SlaveNode 3 N

[ stream-listener ]

@
Q—H@
|

vy

BlockchainDB Node

-
SlaveNode 4 O
[ stream-listener ] S
J

Figure 4: gCrawl[EH A %;
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2.a. FICRHRAESIERNZ S
FATRCAT RS G X R BE 5 Kbk ERIRE 5 -

contract CrawlingTask {

struct CrawlingMachine {
bool crawled;
address location;

}

struct Task {
string url;

}

address submiter;
mapping(address => CrawlingMachine) machines;
Task[] tasks;

function crawl() {
//The crawling business logic

}

2.b. 2K EIEIE S B
FATAT LR SIS BRSE T 5 oy [XSREE ) B 7

contract CrawledData {
string[] metadata;
string transcript;
address audio_url;

2.c. MAEMIAREREERRS

ZooKeepersg —FZ4E M E IR S5, Yong Zuo Da Xing Fen Bu Shi Kuang Jia De [?] Bu Fen ,Yong Yu
Zhi Xing Xian Jue Ce ,Tong Bu He Gu Zhang Shi Bie Deng Ji Ben Ren Wu . Ci Bu Fen Xian Shi Liao
Dui Lei Si ZooKeeper FJBF T %5 7l ,Gai Shou Yi Yi Lai Yu BFT-SMaRt, MinBFTHICheapBF T4
I TIEREHE . ZooKeeperfti & F REWGE(E B A /LA B FIPK B (Tong Chang Hen Shao )Shu
Ju Kuai ,Zhe Xie Xin Xi Zhong Xin Zai Ge Chong Ji Bie De Shu Jie Gou Zhong Shou Dao Jian
Kong . Wo Men Ping Gu Liao Ge Chong Du Qu He Zhuan Xie Ren Wu Hun He De San Chong
Zhi Xing Fang Shi . Zai Suo You Qing Kuang Xia ,1,000"™% P A1k — IR 15 [A] 2015 B 00, Zi Xi
Yue Du Bing Zhuan Xie [?] Ge Zi Jie Dao Liang Qian Zi Jie Zhi Jian Ren Yi Da Xiao De Xin Xi .
Jie Guo Biao Ming ,Zai Zhi Xing Jie Duan (Ji ZooKeeper . F#£/7)Zhi Xing Zhen Zheng De Gong
Zuo (Er Bu Jin Jin Shi Fa Song Da An ),Zu He Yue Ding Dui Kuang Jia Zhi Xing De Ying Xiang
Jian Ruo Liao . Jie Guo ,San Ge ZooKeeper{# F #1115 — MR (L T L EBCH I & R 20 B 4314 7Y
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TAEfM#E - RE WL, Zi Chan Yin Xiang Zai Bian Hua Zhi Jian Cun Zai Gen Ben Dui Bi :Yu Ji
Yu MinBFTH]ZooKeeperf It Ji Yu CheapBFTHZ8 {4 7 53 il & AT LT ' 7-12BF T-SMaRt H 4T
FE,Ji Yu CheapBFTHIZooKeeper F 8 7= ¥ 4] FH23-42

,_60 ) B BFT-SMaRt
© C—IMinBFT
o 50r [ 1CheapBFT
o
N 40F
5
330
=]
3 20+
£ 10
|_
0 Read only 70/30 50/50 30/70 Write only
Read/write ratio
(a) Realized throughput for 1,000 clients.
12.0 .
I BFT-SMaRt [CPU: 1.0 := 100% of one core]
) CIMinBFT
% 10.0r1CheapBFT
n
S gor —
o
6.0F
O
T 40F
g
2
2.0F
o
0 Read only 70/30 50/50 30/70 Write only

Read/write ratio
(b) CPU usage per 10Kreq/s normalized by throughput.

600

I BFT-SMaRt
[CIMinBFT
500FJCheapBFT

Network usage [MB/s]

Read only 70/30 50/50 30/70 Write only
Read/write ratio

(c) Network transfer volume per 10 Kreq/s normalized by throughput.

Figure 5: Ff/1#ZooKeeper Ik 55 FINRIBEF T 28 {4 B4 TR0 B EA F 25 SR8 15 TAE /13, Bao Gua Du
Te De Du Xie Cao Zuo Zu He .
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2.d. RAFT—&HHE %

Raft /& ¥F 2 NoSQLEE % H A A —EERIL - Bl 16 FHNoS QLA R A7 IE KR S5 BB T
HIEER - LUNERAFT—EEREAR SIS L2 1 (U

# follower not receiving heartbeats from leader
if election_timeout?
increment_term()
change_state_to_candidate()
vote_myself ()
send_request_vote_to_all_partners()
while candidate?
wait_feedback(random_time)
process_feedback()
foreach entry in append_entries_received()
if self.term() < entry.term()
mark_current_election_as_lost()
end
end
if i_won_election?
change_state_to_leader()
start_heartbeat_signals()
else if partner_won_election?
change_state_to_follower ()
else if no_one_won_election?
increment_term()
end
end
end

# continue as leader or follower...

2.e. EHCMLIBIEFE

A TR AR B BB R X S B B R 7 RO CICR TR . A T2 S i
I EBTAEER ) -

2.f. DFSMf#E iz

X T8 J5,Wo Men Shou Xian Shi Yong Guan Jian Zi Sou Suo (Tong Chang ~106-1085K &
J7)Shou Ji Da Liang Qian Zai Tu Pian . Ran Hou Zai Mou Ge Shi Ke ,Wo Men Zhong Fu Qing
Qiu Ge Ren Biao Ji [?] Ge Xiao Zi Ji ,Zai Gai Zi Ji Shang Zhun Bei Fen Lei Qi ,Yao Qiu Fen Lei
Qi Yu Jian Biao Ji He Zhi Xin Du ,Ran Hou Xuan Ze [?] Ge Xiao De Shen Qing Ren Ji Jin [?] Bu
Kao Lu .
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QUERYS

CACHE & TREE INFO

SAVED METADATA

X3ANI AHYWIHA

[
[
[

POINTEE

RAM STORAGE / FLASH STORAGE
/ [ Query Construction }»

Col2 H Col3 ‘

‘ Col1

RAM Cache

l H‘ Col1

[ Query Construction l

- Read |
Flash SSD

Disk
Interface

Col2 H Col3 ‘

| 58D || 88D H SSD|

Figure 6: 5311 VAR A0 RSE

2.g. BB UHEHEA S

Pretrained Model NanoNet

Figure 8: F&f%2%>] &

(¥e%52%>])Gei Ding Yuan Yu DSHI2E3ESS TS, BRED TAIZE S S TT, B2 >) B E M FHDSFITSH
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FIEIRAS Bh EO#F DT H B BRI BEEUT (1) A2 >], Qi Zhong DS!= DT,8{TS!= TT. 7 _EHFIE X
H1Yu Shi [?] Dui D = {X,P(X)}- R, Tiao Jian DS!= DTFRXS!= XTEPS(X)!= PT(X) -

3. gPredict: & CMELRIEEEE2E S HESR

H T RREATEIERIMERE,Wo Men Xu Yao Ti Gao Jing Du /Zhao Hui Lu ,Jiang Di MSE - 7EZT7
H 'Wo Men Ti Chu Liao [?] Xi Lie Jian Shao Qu Kuai Lian Shang ATEEZYRE I JEFLRT B F77 -

Estimator: FJ&— Ml B R BORBEIIETR AR — L E B RIFFE. #lW, ¥ = g(9), S =
(l’ (1) 1999 L (m)) ) :/H\:EF‘X( )E}J\/\%EEP{?H:[IE/]]}@*[LXE D ie. x (Z) ~ D.

Estimator Bias &A1 E S AEME LI HE L 1T Bias(Ys,Y) = Eg_pm|Ys| - Y

Estimator Variance & F {18l B a8 6 RAE R BRER . Var(Y) = Vargopm[Y]. Bias-
variance decomposition for estimators: KX MEMHHEEE— 1A F - MSE = E[(Ys —
Y)2] = Bias*(Ys,Y) + Var(Ys) *SHEHLZE &I HHEEE -

LIS A IE R ECAUERA:
E[(Ys —Y)? = E[Y2] +Y? - 2E[Y5]Y
Bias*(Ys,Y) = (E[Yg] — Y)?
= E%[Ys] +Y — 2E[Ys]Y
Var(Ys) = E[YZ] - E*[Ys]
3.a. MGESENR S

contract TrainingTask {
TrainedModel previousModel;
function training();
TrainedModel trainedModel;
b

3.b. WIEkse & HIBER R Yy B

contract TrainedModel {
string[] [] configuration;
double[] weights;
state[] optimizerState;

FE R

FRIEFATIRNE B 8 55 A5 B BREORE B B9, Wo Men Fa Xian Tong Guo Zai Shi Yong Sui Ji
Ti Du Xia Jiang Shi Jin Shi Yong 16f %/~ H] & AT %€, Wo Men Ke Yi Geng Kuai Di Xun
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Lian Mo Xing Er Bu Hui Sun Hai Ren He Jing Du .

Limited Precision Arithmetic H R EHEA: HT KA ERHIRE > RS RPMERT T 5 )
FHSEEHI320 7 R R R R AT R A AN PE ] - B ZOR[IN FRPEI X 1 [H1#,Qi Zhong
INFAFR 7 A1) 5 £07 BB RO/ NEGR 0 A K - P A EU(NB) I B/ N2 (FB) 7= A F T 2R B L
A NB + FBRIGEFFR N F KWL .

Stochastic rounding FEHLIE A A EEHF M BFRESER <NB, FB>. FA1&E X x| 1EH
BRIV 0 (=271P) <= x. SHENL& AR —F T4 AJ7 % Bing Ju You Yu Qi De She Ru
Wu Chai Wei Ling De Li Xiang Te Xing , i.e. E(Round(x, <NB,FB>)) = x

Fi LA, P(rounding x to |x]) X TxHIELUE |z]:
x — |z]

lz], amp;if 1 — :
Round(z,< NB,FB >) = v — 2] 0
x| +6, amp; 7
VAR
—oNB-1 amp;if v <= —2NB-1
Convert(z,< NB,FB >) = { 2NB=1 _9=FB, amp; if x >=2NB-1 _9-FB,

Round(z,< NB,FB >), amp;otherwise.

Multiply and accumulate operation LM BINZE: ZEHN I 4N E d 1 h XEEED
] = P LA E HE SRR <NBFB>, REE X e = dh /EAAFIhAINIAZ B IREEA TR LRI
By LR PR

z= Z?:l aibi

co = Convert(z,< NB,FB >)

3.d. BSEEEH

gPredict GBI E| — N HIEIT KPR E Ke Neng Shi Sui Ji Han Shu De Zui Jia Gu Ji ,Er Bu Shi
Dui Gai Han Shu De Ke Neng Can Shu De Pai Lie . Sui Ran Xu Duo Kun Bang Bao Qi Wang
Zhe Xie Shu Ju Yuan Shi Cong Xiang Liang Kong Jian Zhong Ti Qu De ,Dan gPredict {45 2 &b
T ERMEIT Z NG E AR E RS o B SR AE R R EERAEA B Y 3 28 AL R T
EHINE gPredict Al LVE H R R & ESEL -

3.e. G5R[E[F

e 8 B s RS AR 2 0, Wo Men Ke Yi Tong Guo Jian Shao Fen Bu Shi Xi Tong De Qu
Kuai Lian Lei Xing Lai Huo De Jie Guo .

Reducer algorithm

class REDUCER
def REDUCE(string t, pairs [(s1,cl),(s2,c2)...])
sum <-- 0
cnt <-- 0
for all pair (s,c) belongs to pairs:
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sum += s

cnt += ¢
rAvg = sum / cnt
EMIT(string t, integer rAvg)

4. gCompute: HEXMBBHFIAT dAppsiBiR i R

Smart
ol [
Web: HTML/CSS/S v

Al model

User 0
BN gCompute: Access control
] AP| GateWay
i0S: Swift/Ob-C ‘

Wallets

Smart ’
AldAPPs | Contract
L [

Android: Java/Kotlin Accounts

Ethereum

OdH/NOSP

HyperlLedger

Figure 9: gCompute API %

4.a. ATRRBIEI B
S5FA ] EERIZRTE &AL HE LR, Wo Men Ke Yi Jiang AR IRy XHEE EATB ™ -
4.b. AI¥REME

BRI B T 5% Facebook, il B 2 E2, Teng Xun Deng Chuan Tong Hu Lian Wang Ju
Tou Jing Zheng ,Wo Men De Di Ceng Ping Tai Qu Kuai Lian Ji Zhu Bi Xu Heng Xiang Kuo Zhan
. Ru Guo Wo Men You AI dAppiE it 6 FH B AT THIF & FA0 8 2 BT B ILE /Y [X B8 5 ¥, Wo
Men De Xi Tong Neng Gou Chu Li Shu Qian Mo Ji Bie Ri Chang Huo Yue Yong Hu . Dui Yu Zhe
Chong Lei Xing De Gong Neng Xu Qiu ,Wo Men Jiang Bu Shu Duo Ge Shi Li ,Jiang He Xin Ye
Wu Luo Ji Chou Xiang Wei docker, } R 1 #2825 AUEFA TR SLFI BT, Yi Que Bao Mei Ge API
/ JSONVE A AT -

BB T R SR BB A F] M A TIERH, Zui Hao De Shang Ye Mo Shi Shi Shou Xian
Ti Gong Mian Fei Fu Wu ,Ran Hou Ti Gong Ge Chong Shou Ru Mo Shi (Mian Fei Zeng Zhi ,Gao
Ji Ban ,Ding Yue Ban ). Yin Ci ;Wo Men De Di Ceng Qu Kuai Lian Ji Zhu Ping Tai Ying Gai Ju
You Lei Si De Ling Huo Xing .

4.c. AT
AW AG: T Raed &/ N AL A 7] Shen Zhi Shi Ge Ti Kai Fa Zhe Du Ying Gai Neng
Gou Ling Huo Di Bu Duan Di Shi Yong Xin Gong Neng Sheng Ji Ta Men De Ying Yong Cheng
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. Wo Men De Ping Tai Jiang Zhi Chi Mo Xing Ruan Jian He Zhi Neng He Yue Sheng Ji . Ji
Shl Gu Ge Chrome,Facebook, & H il {5, Ping Guo iOSHRS £~ [F] B 55 = B R ST, Wo Men De
Ping Tai He Di Ceng Ping Tai Ying Gai Zu Gou Qiang Da ,Ke Yi Xiu Fu Cuo Wu Bing Zi Dong
Sheng Cheng Cheng Xu Diao Yong Dui Zhan .

FREE R YA A G EIVE BRI HT IEER, Ta Men Bu Xiang Zhi Dong Ren He Jiu Gong
Neng . Zhe Jiu Shi Chi Xu Ji Cheng Jie Jue Fang An De Yong Wu Zhi Di . Ru Guo Mou Xie Ti
Jiao Po Pi Liao Jiu Gong Neng (Wu Fa Tong Guo Mou Xie Ce Shi Yong Li ),Dai Ma Tuo Guan
Ping Tai Jiang Ju Jue Gai Ti Jiao Bing Sheng Cheng You Guan Cuo Wu De Bao Gao . Wo Men
De Xi Tong Yi Ji Di Ceng Qu Kuai Lian Ping Tai Ye Jiang Zhi Chi Zhe Chong Liang Hao Shi Jian

KMKE: BFEEERIEDL:Ru Guo Wo Men Yu Dao Wang Luo Gu Zhang ,Xi Tong Gu Zhang ,Di
Ceng Qu Kuai Lian Ping Tai DDOST i B AF ] B F % 3H a1t #& ,Wo Men De Ping Tai Yi Ji Di
Ceng Qu Kuai Lian Ping Tai Jiang Ju You Gu Zhang Hui Fu Xi Tong . Tong Guo Dui Bu Tong
Ban Ben De AT LS EURE PR S #H AT AR A2 H],Wo Men Jiang Neng Gou Wei Zui Zhong Yong
Hu He Kai Fa Ren Yuan Ti Gong Ci Lei Gong Neng .

4.d. ARGV MERE

PoW: X T AZk X HEE PoW i H R — 8 E % - AT Z&PoWHISELK,Shi Qu Kuai Lian
Sheng Tai Xi Tong Zhong Zui Zhao Ming De Gong Shi Suan Fa . PoWX LUl fi#,Xu Yao Chao
Guo 50PoWHI A #: X 8% Bing Zai Xiang Ying De Qu Kuai Lian Shang Wan Cheng Da Bu Fen
AT dApplk 5525 -

PoS: X T /A XHEE PoS / BET-DPOS / DPOSEH APk E « PoSHIERAEINTIRE . fEjX L
HYE N, Zai Xiang Ying Qu Kuai Lian Ping Tai Shang Chi You Tong Zheng De Yong Hu Neng Gou
Xuan Ze Kuai Sheng Cheng Qi Bing Sheng Cheng Kuai . Wo Men De AI dApp P& R A% 44
5\ H X B #1738 /5, Bing Shi Xian Wo Men Suo You De Ye Wu Luo Ji .

SIEVE: XT?%B%?%‘#FTE@%A% [X B8 Wei Rao Gong Shi Suan Fa You Xu Duo Chuang Xin . Qi
Zhong [?] Ge Zui You Qu De Shi SIEVE . & 5 Z,SIEVER L R EIC T AR AN B FEEN
KY BE— 1 PBFTHE: 1) MIFERT§ E’]%@E@IH:J?#L_LLZU\PBFT RIS L= ATV R
W e, Y1 Ji 2) B iy‘\ RAEZHPBFTIRMEAE BAREFF &1, Dan Reng Yao Ji Xu Yun
Xing Yan Zheng Qi De Shou Yi Tiao Jian . SIEVE4372E HPBFT(HH[Aublin et al. ,TOCS 15|
FEAR i BABHE D)) Tong Guo Zhong Fu Shi Yong PBFTE 2| B8 15 51 SR AR 22 77 T B i 3 ELC
FHAT A — DU G HER - BT R IRAVE X EEE Wo Men De Xi Tong Neng Gou An
Quan Di Lian Jie Zhe Xie Qu Kuai Lian Yu Shi Shi De Fang Wen Kong Zhi .

Quantum resistance: J5E TR, Ye Cheng Wei Liang Zi An Quan Mi Ma Zhu ,Ke Yi Jing
Shou Liang Zi PCHJM i -« T4 & B AR A o B9 R [A]8, Zhe Chong Jia Mi Chuang Xin De
Gai Jin Cai Qu Geng Xi Guan De Fang Shi . Tong Guo Diao Cha He Chuang Jian Ji Suan ,Hou
Liang Zi An Quan Jia Mi Chuang Xin Ke Yi Zai Xi Tong Zhong Lian Jie ,Geng Zhong Yao De Shi
,Ti Gong Zui Yi Chang De Xin Xi An Quan Xing . Wo Men Qi Dai Kan Dao Zhe Chong Suan Fa
De Ji Dong Ren Xin De Yong Li Zai Ge Chong Gong Gong /Si Ren Qu Kuai Lian Shang Fu Zhu
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Shi Jian .
4.e. AIHEFHE

AT Rt BB &R E LA B BN =07 BRI R B FEIE T
¥F,Kai Fa Ren Yuan Neng Gou Yi Geng Kuai De Su Du Kai Fa Ruan Jian . Wo Men Jiang Ti
Gong [?] Zu Ku Yi Lai Guan Xi Guan Li Gong Ju ,Yi Yun Xu Kai Fa Ren Yuan Qing Song Diao
Yong He Guan Li Yi Fa Bu De Zhi Neng He Yue Huo Jiang Qi Ta He Tong Zuo Wei Ku Yi Lai
Xiang Dao Ru .

AL FRATTR R H /i 45 fE X B8 E RO FTE 28 55, Bing Yun Xu Yong Hu Li Jie Wo Men Suo
You De Xi Tong AI dApps- FI PR EENS B 21 QAR §E 42, Zhi Neng He Yue De Zhu Yao
Jiao Hu ,Zi Dong Zhi Neng He Yue abi/" 4% .

AR BAINIZEEE KRR XEREE . FATRR MG % XCHBE_E &l TR R A X ER B A% -
A TR IR D AT R B w57 I 2 X S 4% AR TR FP BT A B LR - F P B el DL
B A etk B 50 SR H B % AR, Jiao Yi Li Shi Ji Lu Deng .

4.f. Mo B

PRI SR FLBR A 2 P AR S R BEAT AR JLAD B IR RN, S 8t o 0 SR A PR e e 2 B K A i S B
[f],Bing Qie Wu Xiang Ying De Al dApp S E G FE LK TE SRR TT %, Ze Xi Tong Jiang Hui
Beng Kui . Wo Men De gCompute™F & K5 /A GEH A LAY /D I FH 2 5 1ie 2R 8] o

PR BN RE D WP REEER . WA RIZE RE ST RIE RS B IR EAR A, Ti
Gao Ying Li Neng Li Yi Ji She Qu De You Xiao Xing . Wang Luo You Hua Hui Cha Kan Dao Fu
Wu Qi De Ge Ge Gong Zuo Zhan Yi Ji Yu Zhi Xiang Guan De Gong Ju He Lian Jie . Wo Men
De Xi Tong Ke Yi Bao Gua Liu Liang Zheng Xing ,Rong Yu Shu Ju Xiao Chu ,Shu Ju Huan Cun
He Shu Ju Ya Suo Yi Ji Shu Ju Xie Yi De Jian Hua .

4.g. =R
B HAT: WERJApp ARG 75 ZNF ML A%, Wo Men Ye Ying Gai Zhi Chi Kuai Su Shun Xu
Zhi Xing .

ST B ENL UM F 21T, Bing Shi Yong Suo He Shang Xia Wen Qie Huan De Zu
He Lai Shi Xian Wei Yi Bu Zhi Xing ,Xian Dai Ying Yong Cheng Xu Ye Mo Ren Zhi Chi Bing
Fa Zhi Xing . Kao Lu Dao Wan Zheng De Hu Lian Wang Gui Mo De AI dAppf#i#R 772, Wo Men
Jiang Jin Li You Hua Wo Men De Dai Ma Yi Shi Xian Yi Bu Zhi Xing .
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