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What we are doing @ Al for Good

O FAXREEHEBNE], &E RE
Provide computing power, data, and model for Al
community
O BREENVMERRE, RBUSHEARERSk

Enough computing power for pre-training on Large-scale Model

O $EIEBK ()  BEFRILEHERE

Enough data for good model training, with data protection
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Model should be in open-source, for Al Ecosystem
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PCB-I1l Big Computing Power and Large-scale Model
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DPI — Data Security
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Al Ecosystem Supported by Open-source Methodology
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Summary
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PCB-I1l Big Computing Power and Large-scale Model
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Peng-Cheng Cloud Brain (PCB-II): A Must-have Infrastructure
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PCB-II: A Seecial Designed Architecture for Al
{RAERY : 2 us 58EJ]: 1E ops BTFE: 64PB

Low latency ... Big computing power Huge storage
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The large-scale Al computing platform is built using self-designed chips
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System Design: Balance of CPUs and NPUs in One Computing Node

PRRCHRAIMNEE:
FaEEx o4 1B > YRR ERMG AL TR ES
Enhanced chip topology in one node: two x86
processors ->four Kunpeng processors

]
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8*100G NIC
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The computing power of the platform is significantly improved via optimizing the ratio of CPUs and
NPUs in the cluster
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SEEIRITHIEE

R

System Design: Inter-cluster Network Fully Connection and Data Plane Bandwidth Acceleration

EERH RIS ERXIGSE : MO SRIUIETELIRAZEL.0
HIEEMEIGE: M2*25GIRFAE2100G

Enhanced inter-cluster network connection:
Enhanced data plane network bandwidth:

Increased from 2*25G to 2*100G
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Increased the convergence ratio from 0.5to 1.0
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The 10 throughput and computing power of the cluster is significantly improved via the network
structure enhancement and optimization
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Basic Software Architecture

Cloud Brain
Application End-side Cloud Collaborative Industry Empowerment Open Source Collaborative Ecological Support
Platform
Heterogeneous Computing Power Fusion

Al Auto Learning Model Training Deployment
Al Data Processin Computing Engine
Cluster 9 puting Eng Secure
Al Cluster Software Unified heterogeneous resource collaboration engine operations
Software platform

Al Service Entrance

Platform OS & Resource Storage Service

Platform Services Network Services
Hardware
Management Al Integrated network

System
y Al Calculating Universal Computing
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PCB-II: Internationally Leading IO Throughput and Al Computing Capabilities
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FATIISEENIER: MLPerfiEREERRH PR
Parallel Training Benchmark: Internationallx Advanced MLPerf Performance o -
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Peng Cheng Large Model Series: 5 Models
IR T — NEAEINLPIY)ZRSE S, HEEIE 1000{228F 04K H

Cloud Brain builds an ultra-large-scale model NLP training platform with more than
100 billion parameter and 4K chips

HetE- K= et EE

M AtERVisual Class B 4& AR Graph Network

PCL-LLarge Model

R

SRS KIEEIMulti-model

SREANERIEMEEE High-quality language material data set
BILERIE, . REHMEFHIEEFAIES0TBEUE, i T —4H4 1.1TB
fIEHE, LIRREUELRE

Through cleaning filtering, weighting, quality assessment and other processing procedure of
80TB of data. A data set of about 1.1TB is constructed to ensure that the data is non-biased
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PANGU: Training Hundred-Billion Language

n 4|
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Implementation Open-Source
Innovation Application
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Query layer [ A 1
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1 1 )
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SIRBALM
The first random sequential Loonss ol oo ot s | ERTIMCE. SR, BRI
autoregressive pre-training - Fully open source code, model, and
language model ALM EHTIR Fully Parallel Scheme corpus for the first time

%7 2EKEM 2 HZSHPFOIGESIRE, X 7E2HR

Train the first two-hundred-billion-scale Chinese pre-training model, and completely open-sources
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Model Performance and Oeen Source

=X 1] &b =
CPM vs Jgig8 8% SERERES ERYIERE CPM2.6B vs [i5i2-#2 1 2.6B(7w)
2 6B HERIRLL zero shot one shot few shot
\)
CPM (Zhiyuan) vs T #s  |cPmiex| cPM2.6B | HeTE-@e | CPM2.6B | BSIE-E | CPM2.6B | BhiE B
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> IDRCD 0/4.618 08/9.990 | 0218/5171 | 2.473/12.483 | 0.145/7.143 | 5.309/18.29
2.6B Comparison 3 |Dureader 16.63 21.07 16.42 20.18 17.85 2143
4 lcnip 7. 685 68.62 68.73 67.91 68.16 66.82 66.56
5 |PD&CFT 35.73&38.99 | 38.47 & 4239 | 33.3&39.73 | 38.8& 41.61 | 32.03 & 39.84 | 39.07 & 42.05
164\"{55?1*%: 6 |CMRC2017 24.6 37.83 25.4 38 23.5 36.33
= 47.69 61.93 47.99 6154 472 62.42
3#25-323_]114\1E§$ﬁ5’6 ; Emﬁz o 291 502 4756 2954 49.29 5117
BEFARFEI 1 2MESS B 9 |locNLI 75 44.2 44.199 42.61 443 44 44 46.78
IMERZI 13T 10 [TNEWS 25:70.3 65.44 60.95 69.5 57.95 70.17 63.62
16 down-stream tasks: 11 IFLYTEK 25:708 68.91 74.26 79.84 79.03 83.99 80.15
) - 12 |AFOMC 66.335 59.291 39.7 64.62 38.29 68.999
_Zer}:) slhotdlearnmg 11 models 13 losL 523 505 512 50.9 505 52
In the lea _ 14 \WebOAVLO 2.48/10.254 | 4.431/13.713 | 8.399/17.724 | 10.218/20.563 | 13.095/22.450 | 23.710/33.814
One-shot learning 12 models 73.684 73.355 73.684 75.328 70.065 72.697
surpass 15 [CLUEWSC2020
Few-shot learning 13 models 16 c3 49.81 53.42 51.43 52.82 516 53.64
surpass RS ) 11 4 12 3 13

ioiE BhEAEIAE., RE., ERNEHFIR

Peng Cheng Pangu firstly and fully releases the code, model and corpus 18
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Multi-language Machine Translation

1. SiEMEEREEIBEI4ERL Auto-generation of multiple corpora
YIZRiEE: EFERMESAYI340GBZiEMiEH (X300G, S/REFE. MHMAIE. F=iFE. ENMEIES10G) |, G ha-13B1EE

Training corpus: 340GB multi-language corpora for Pangu-a 13B model

PR B ah ARG FEEF BRI

Auto-generation of Arabic corpus Auto-generation of Thai language corpus

input text is: | |1nEut text 1s: |
ol
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2. 3EATERE B EHEY -+ VERZ SN 22EH1FE Auto-extraction of parallel corpus + few-shot

learning based machlne translatlon
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EiE EE: EFSHSIRAARE
TONGYAN: I\/Ianx-to-manx Multilingual
EEsE BRI LR

Train steps | Model Architecture Model Improvement
] Target language y ERMESESES: HARBREHERASEIRY RHEE
XFET
Single-language multi-task combination: Combining lightweight
IE=3ZE Pangu a model and monolingual corpus to expand monolingual
(Mglntniﬁ‘,“ﬁ :j semantic representation
any-to-many &> B ] )
multilingual pre- S S Evs =l0gP(y|x;6,)+£(T)log P(x| x;6,)
training) 32 Y ] 4 g T
25 BEENEAN 7 BEEES RS
Expansion of Hidden Semantic Space: Modeling Cross-language
U Sharing Semantic Space
- log P(y|x) =log P(y|x;6,)+5log P(y|x 26,
pre-trained multilingual model WinES: BUESHE, H/MESEIENIEE
s Symmetrical learning: narrow the semantic gap between languages
(I\/I%?r??oﬁ-lrrﬁn by measuring divergence
multi?/ingual fi?\le- 3 Eom =109 P(y[X0,,)+log P(x|y;0,.)
tuning) cnEeets decoder +73s[a(z.x1 y:4,) 119z ¥ % 6,)]
MEEFES: RIMEECIEDEER, RANTXEDEIER
Contrastive learning: minimize the distance between similar
L source | Light LM, latent Light LM, target sentences and maximize the distance between irrelevant sentences

e™ [R(X'),R(XN]/ ¢
E, = |
= 2T RGO
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DASHENG: Vision and cross-modalit

N _ HIRRSAIATI200(Z
%&E The amount of data eventually reached 20
Parameter quantity illic "
B 50{Z 4R 15
\ SH-7T)
» —I_'Izg&ﬁjl“ zﬁ'\*i;_—ﬂ 5 billion pre-training model

B5: TRRm)|IZHEE

Ten million-level pre-training model

Billion pre-training model

I N w E ' M . -H-;:FIJ — I = i -
Open source dataset S I T || 4RAR Y NS
data collection Pre-training model l pplication scenario HaeciE
; ; I I I ? Intelligent transportation
Object365 ImageNet | Fluillgr KRB I | I

Pre-training large model I»I E »'
X-BR — X8R | B |
|

|

|

I

I

I

X-10,000 — X- 100,000,000 I |
Distillation skt I
|

|

I

|

FEFARIIEER
Privacy dataset

I
BT AN
. W s e,
RWER SR l

Feature %&@
Extraction
raffic security

|
Feature map —_—
| BR8 ek z= Bl
SIRTSHIRSE |
Multimodal data set I
I
|

Heavy training Future community

XAREE  AINTE

Text/voice Infrared/wireless

r
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Date Sharing and Mining Securitx

LR

Balance
HEEESIEFA
o EMNEETE
Data security Data value
and privacy mining
protection
A

REED = NREFARIFSEGRIZIERI BRI, BIAN{aERIFEUERFARTRIE
T, ERREIZIREALEENE

The contradiction between privacy protection and data mining in big data scenarios is to
maximize the value of big data under the premise of protecting data privacy
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Data Programming Interface SDPI;

B BEE: SEADERFD

Core ldea: Data does not Move, Model Moves

W
Application

REINI

Model Processing Plant

#BERF Data demander:
O SN EREEAREEEABRY

External programs use data to perform model processing.

O ARABEHAMERINT E5FEREGE

Personnel cannot enter the plant to access data.

MILEERIAIEAR Network shooting range technology:
O SMERREFRAI LR EIT RS LiEfT

external programs can run on the trusted platform.

O REFRASETLARESIR U EZ e

Private data can be placed in the platform as bare data

#URERTF Data owner:

O 58 Jif SIARTEEHKEZ, LIRRAGSHEFA
WMESA BT, MR RIEEE

Information filtering technology is used to build a waterproof
fort to ensure that only the macro information such as
parameters can be output, but not micro raw data

24



DPI iZ17155,

DPI Oeeration Mode

ZUER: SEMEARTZEEE

Core Objective: Sharing Value, not Sharing Data

RZF
Application

ﬁ API

RENI

Model Processing Plant

ﬁ DPI

iz
Data

ERIMEEL: MR ATERIE SRR R R,
HEAFIIIER, BRREERENE S TIENE
21, LEESHNEEUINT) Siedds

Auxiliary mode: The computing platform provides external
replacement data during the period of data debugging. The user
conducts pro-value mining based on the transformed samples in
order to determine whether to enter the model processing plant for
data mining

RIS HETARMTERIES, RITRERSE
TS LME P SR SIRINA. HEPaTLURE
SRISNAIRIA R BEE SR E RN AYRE, IXIARI T3
SERNMARERZAEINAERN

Extended mode: The computing platform allowing the data owner
to remotely determine to whom the right to use data can be
granted. The platform can guarantee person granted the right can
only use the data to generate model. This achieves the purpose of
trading usage rights without trading ownership

25



ZE2ME S
Securitx risk analxsis

a5 g A fon
wEERs sk AATHE SRS 1 EREMIEZG, RRHTREEE.
S MM A Community Analysis agency PRMDR
ata Before the data is hosted, security
iR RHRBAT BHZ N P -
demander 888 Rocoarch institutions @ Hi-tech Company zzzﬁgzment, classification and grading are
------------------ ﬁ APl oo 2. BEPERA SRS AR
° ° Prevent internal personnel and external
REARE R THES prEphE code from stealing data
HEFL Data sample Workbench Declaration 3. (FEME3SRENE, FERELEUESE
computng @A o R R IR ISRA
Platformg y R Gatekeeper Use a gatekeeper to exchange data, and
e o . use simulation data generation technolo
iz BT R LAY {0 removes privasy. ¥
Running Full Data Run sandbox Audit

4. {EISFARIPRIRNRE FIREH TR, L
REVRIGHER(SEProvide

debugging tools under the premise of
privacy protection to obtain feedback and

Eipm BT _ E7 debugging information
Government Medical system 28 4E e S Rb
Data o Sem g SH 5 R IR SR
owner l;b RE w NR Inancial institution Prevent the analysis result from entraining
Transportation Police data privately and causing leakage
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Peng Cheng Data Trust Model

HIRIEIE
/'

Data Trust Model

#iEData A | #iEData
/ #iEData ¥iEData \
AT = IhBERT = I CHET = DR =
City A City B City C City D
Data Node Data Node Data Node Data Node

O ARE7ZSHSERINE, CIZESREERE. S NUMIARER A LISHSIRR SFEEZIHS

B, B ABETeR, HEREKRDREERIIMNERILERSTE, iR o i
N SN AY S S— e A - = £ —

. FRRERAIER A, 2EREFENANETING, FESERIFAIRER. RIERERREHER
, fEATRTLAZES AR, Wil $iEAEE), SuErIA{EARRI R

O Aishooting range is docked with Peng Cheng Cloud Brain to create a data trust model. The big data of multiple cities can
safely host government affairs data to Peng Cheng Cloud Brain, and the government data can be safely opened
through the ai shooting range, and data demanders can only be in an shooting range-debugging environment to access
sample data to form a data analysis program, and send the program to the Al shooting range. After repeated debugging of

the operating environment, and get better results. After reporting to the management for review, they could take away the
analysis results, so as to achieve "data does not move, data available butinvisible"
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Al Ecosystem Supported by Open-source Methodology
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Evolving Cloud Brain Al Oeen-source ecoszstem
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AIERELAALNES
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famalE Boutique Store

BEHEK
Openl

BB KX (Openl)

Em -

Open IntelligenceBE#EX (Openl) :
SRR — A LTSS RMIEE T, i
AT SR W HARCIFTEBEEAER (AITISA) AR
FFARENDIMEEEEZAFREX, HXEEH
ERIKENHIFRIRIRAE. FRRER AN EEE R
X, FE "|IE” F;‘Jﬁ@ﬂ%ﬁs "BE ANGE.
[BE" FiRE JII ‘BE" £SEREFMEES,
EMEAS. & H%ﬁl:%)\z“ SRR, AFE
AL EENEEKRERSE

JHREERE IRREmE CEHE BrT

AR A AEEM Market Place RISCV X

iHUb IS C B FFIEE S

(BFRIHUDYZE, MiE: https://www.ihub.org.cn)

EFEAELGGEASHENFAE, FEUELREE

BRATLER %DRISC VERRIE SR, HWEKE
FRIESRIRRE, ESHENREFRESHRERRE

AlIRE({fiE RISC-V
(RAAFEIRE. (LR0A N ISC-VFREAE. EDAT
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lhub




=f=etlbipayiitan

OEenI the Oeen Source Communltx with Innovative Governance Model

EAETIRHRIXIEES, EIAER "—FWE" NITIERET,
FeRLAFARS RIS HE), RESHIENSI

Fh—CALERE

ZIREAFFHLEX.,

With new generation A.l. as theme, AITISA’s “duo-driver” as structure, combining research and industry as
integration, Openl will be the open-source community driven by “Standard + Open-source”

LAREARE SR AR SRR SN
SMMARTIEA s » Nz FRftE4H
One Driver refers to the research The other Driver refers to the application
groups consist of technical experts /[>\ /—4\ groups consist of enterprises
ET(FR Implementations Requirements Use Cases  Architecture EOBERSEHEHE
A=A TAF4E A 3 ? ? FR Qx REETTHHE
TQEEL%IVEZH Standards Architecture Com?oi?ents Reference %"ﬁ“é@%ﬂ?ﬁi&éﬁ
\4/ Platforms
FET{EH . BreHEHEHE
fan LEATERRIAS R FOZRA
Output standards and Output software and architecture
""" \ Spnrifir‘nfinnc J et
— AL HEHEABRESSHRTIE
New generation of open-source A.l. platform and community
¥, Q- L@ # nmﬂh . MEGVI Y Ei)ﬂ -gxngg ' [Racearas i gé]ﬁ.ii “““““ @ g utropower - J1) 28T zga
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HFEH X S45%5E
General organization structure

Mg, AR, ARk, BHIAFN. IBIEE. HREBEFRE
BRENENEEA LEERZREISENFR T XigEE.

Exploring the suitable governance model for Chinese Al open-source community, from community guiding principle,
organization structure, membership structure, intellectual property, project incubation, reward mechanism.

XM AN pRRAER & MR~ IBEE RIS

community organization membership intellectual project reward
guiding principle structure structure property incubation mechanism
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Open Source Community Operation

55 SHEUEERN, ERFFES

Branches: various operatlon act|V|ty

EF: $IiSmhR, ITSMEBE. B

Stem: building brand, reputation, exposure

RESRES
SEHRSE
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1iE: BERETT, IBEFRE
Soil: Cameus WorkshoB, Nurturing Future
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Following the principle of “endorsing open-sourcing ideology in college to encourage future open-
source talents”, Openl campus workshop has been held in 9 different universities. The Openl club

has over 500 members. : =

L) e o 4




TiE: SEELES, RE R
Soil: OBenI Assemblx, Communities Collaboration

2021.3.2 2021.3.30 2021.5.10 2021.6.30
#
BEHRERN SBTHRERN B=HRERN
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i OpenlB&g&MindSpore : —l
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MReR | seadmERses 0 0k U7 Ko7
=B Fe ISiR =BT 4EE CB-2 BE#ERIEE TS MindSpore ModelZoo

KA EEISEAIE ML RIENC SRR, HHEEO+EER, SMindSpore
ModelZoo60%)_EiFisiEay

3 phases of activities have been completed, contributing 70+ high-quality models to the community, accounting for more than 60% of
the migration models of MindSpore ModelZoo
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TiE: REMXSE, AitE
Soil: Collaboration with Ascend Communitx

Bz, ﬁﬁ)\?ﬂiﬁ*ﬁ?ﬂlﬂbﬁ)\ﬁiﬁﬁﬁ:

IMRIEEE: DHAESRASIEA, BeRBEREARIN o MiFEEM: IAEEROFFREARENSR, F
HAERES: ERLaR, BArRERELRE, RhRbREFES
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— WENIRRS, ITAEEREHK, FBHX

 BEFEIE ACEEGR  SEARERTEG | FASEKSR | SbREm ik e
PEfEN  wcEERH ESRRAEB  wEeWER  Ekoteng

S5RETXER, B NMRIAFRAIREF&ZE 84
ERESMEERR, RNXRBEBHRALRE, RAEIAE, HEERER

Linked with the Ascend community to establish the first Shenzhen Al open source large model developer interest group. Improve the
ecological empowerment system, acquire effective developers of large models, attract business partners, and build a circle-level system
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EF: £EkEiES, PEEI+FIREIFER
Stem: Global AI-ExBo, Featured Entererises + Open-source Innovations

A TS HOIR AR, ;u&alta_sﬁgxmﬁmau;j wﬁtﬁ?ﬁ?ﬁ?&
8005, Open BEFERASHAICIZ 2%iE, MiSiEssX HSiE

The new generation A.l. Expo is reported by CCTYV, attracted over 30 thousand attendees on site , and the number of
views on the steaming platform surpassed 8 million. The Openl Expo gathered extensive attention, and stayed on

Weibo trending topic for three consecutive day.
— - 37



FF: 2EATEEXE

Stem: National Al Competition(NAIC

2019, 2020flE "£EATISEEARE" WD L3NMERME, TEFIEEK,
BB AZSE, (ERIBZ4BFTRIR, MEIIEABEFES RS

The 2019, 2020 “national A.l. competition” together involves 13 countries and regions, tens of thousands of topnotch
competitors, over 40 thousands submissions, built the branding for a preliminary international A.l. competition.
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EF: HERHFIESIFIKE
Stem: China Software OS Innovation Comeetition
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Relying on the more than 80P resources of PCB-II, this competition will support more than 5000 players to compete for
Track Two-35 questions of the task challenge group, and select the winning teams to participate in the finals of the
competition, which is an Al open source ecosystem Select outstanding talents.
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5 SHEUNEERR, EXRARES
Branches: Various Communitx Activities

2018 2019
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Sk CE : FRIEEKRED
lhub: OBen-source Code Hosting Market Place
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Open Source Project
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5. MBS

to-fu Python Fork 0 XE 1
" Toolbox for Few-Shot Learning < N 5
e Alf b &FF R4 A BIREA
i com/pkumig/to-fu.git . 3 )
HE . A &I
U: e HRENAE RIS
BEAESE
A 15
open-exchange Python Fork 0 FEx 1 E #E«ﬂ-
ATERS
open-exchange is a model conversion and visualization tool to help users inter-operate among different deep learning frameworks. Convert H H
Hfb 24529 models between PyTorch and Tensorflow. OStI n Jd
RISC-V 23 R
s7itE AR RIS
> BEEN
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FEFANER: SEiE+-8iR+F&INIR
Oeen Source: Algorithm + Data + Develoement Environment

W5tek = BT iRt X ARSS AR
)l HE e AL RiFH e |

2R, . SE. HEESEALIR

»

ERElRRA Fi—

V2 *Eﬂglzg %*gg
R |

51T P

HiEtnE HE AutoMLTE || &=%

S

w fisteRiC e &N FREENE FRAWNE HESH CE @ BECE =3 cles  messn B

WIDERFace
B
ATE
— — e e G e o K n a
L HB%5

WIDER —_ —

ESSES

https://www.ihub.org.cn/

42



HEBFRIRE: Bt & 58
Txeical OBen Source Proiect: Pangu & WuDao

PCL-Platform.Intelligence ] PanGu-Alpha 6
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Summary: Al for Good

O SAKIXEEHEBRNED. &iE. =3
Provide computing power, data, and model for Al
community

O PCB-ll, BLASIEXRER)|x

PCB-II for pre-training on Large-scale Model

O DPI, (FEEdELS

DPI can protect data privacy
O Openl, XEAESKRE

Openl support the better development of Al Ecosystem
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