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=8 Main goal

The main goals of Hakutaku AI (HAI) platform are:

Provide general technical support for particle physics, astrophysics,
synchrotron radiation and neutron science to accelerate Al enabling scientific
research, solve specific scientific problems, assist scientific exploration and
new discoveries, and promote the transformation of scientific research model.

key words:
Software and hardware platform

Content and Datum
Address application requirements

Promote cross frontier



HAI architecture

Common technologies:

Full stack tool chain: R HFHE PRI RS iEsY Kb
® data annotation, )
® data processing, i axmx [apx | [ ame | [ A ] [ Assess i
® algorithm research, iR = SDKEO
® model training, R ‘ BEEED
® model evaluation and — il Belize atialiiiia] —
® cloud edge deployment adiche i = R
. HAIES il ll Machine Learning Operations
Functions: TR — ) ‘
® Al software framework, — S B Ll
® algorithm library interface —HS A TERRARRTA
~ FWET

e dataset interface, st - . .
® cutting-edge neural network HESwHIR R i L |

construction scheme, ‘ J 3
® heterogeneous resource ‘ ~

SChedUIing — S HESR Pytorch [ TensorFlow ] PaddlePaddle Mindspore

it - ’

® intelligent and efficient = || 85 GPU Y MLU Dcu

development environment,
® code hosting



f= ¥ Features

Scientific Efficient Automatic
datasets development completion of
environment code Al
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Projects

Code hosting
platform

t matplotlib.pyplot as plt

P Your projects 3 Starred projects 2 Explore projects
=f draw_scatterplot(x_values, y_values): Al persona '
plt.scatter(x_values, y_values, s=20)
plt.title("Scatter p[ot“) H zdzhang@ihep.ac.cn / hai (J = Owner

The High Energy Physics Artificial Intelligence (HAI) platfor:

plt.xlabel("x values")
plt.ylabel("y values") H
plt.show()

zdzhang@ihep.ac.cn / hai-client &  Owner

& Copilot H zdzhang@ihep.ac.cn / hai-gui @& Owner
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f= ¥ Platform application scenario
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Progress (2023.02)

Overall progress 20%

AI algorithm framework HaiCore, 70%

¢ Integrated algorithm: 2 universal (YOLOv5 and ResNet) and 4 particle physics (ParNet, ParT, PCNN, PFN)
¢ Integrated open source datasets: 3 (JetClass, TopLandscape, QuarkGluon)

Al software interface framework HaiGF, core function 60%

Infrastructure

¢ 70k CPUs, 400 GPUs, high-performance network, National High Energy Physics Science Data Center
¢ Code hosting platform
Own computing power

¢ Huawei Shengteng 910 * 8 card NPU server


https://code.ihep.ac.cn/zdzhang/hai

f< M Construction progress

Develop Al algorithm framework HaiCore

€ HaiCore provides the
platform with core
capabilities, including
model training,
evaluation, reasoning,
deployment unified
architecture,
algorithm library
unified interface,
cross-language,
Cross-system
scheduling scheme,
etc. The core
functions are
completed by 70%+.
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https://code.ihep.ac.cn/zdzhang/hai

etc.

HaiCore integrates open source algorithms and datasets

v Four deep learning algorithms (ParNet, ParT, PCNN, PFN) for Jet tagging are integrated,
v' Integration of three open source data sets (JetClass, TopLandscape, QuarkGluon)
v Use PointNet to reconstruct and identify atmospheric neutrinos in JUNO experiment

m TODO:
B Reconstruct the algorithm to separate the data loader, network architecture, parameter settings,

B Compile documents for training customized data sets based on integrated algorithms
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fe 8 HAI GUI Framework

New extensible and lightweight Al software interface framework HaiGF
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PageToolBar

(@ Core function bar
* Asset Browser
* Dimension tools
* Al tool (remote)
* More features
(2 Main sidebar
* Specific deployment of core
functions
@ Central control
* Visualize data and interaction
* Scalable design based on
tab+page
* Automatic screen splitting based
on screen splitter
@ Auxiliary sidebar
» Detailed attributes, information,
etc
(® Panel bar
e Multi-tab output panel 9



fe 8 HAI GUI Framework

@ / HaiGF - Hep Al Gui Framework

View page source

HaiGF - Hep Al Gui Framework

1. Introduction

HaiGF (Hakutaku Artificial Intelligence Gui Framework) is a framework to creating Al for Science
application based on HAI algorithm library. It is based on the PyQt5 library and the Qt5 framework.

2. How to develop plugin

Develop Al software interface framework HaiGF % Intertace

An extensible and lightweight framework for developing
interface programs based on machine learning algorithms. [EESezste=
repo.: https://code.ihep.ac.cn/zdzhang/hai-gui-framework

Widgets
HGF

[ K ] HAI GUItEZR
----- CE < oo X = x

[LESIE <N

5 30 o,
7 FIDERHAI GUIREZR:
HAI GUI T AT
a TH S SRAFFIE, =5
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Split screen , Multilingual translation o

Integrate the HAI algorithm library and the communication
between client and server 1s completed. : , .
Develop algorithm workflow basIZ:d on pyflow, complete the APLdoc - hitp://192.168.32.148:8000/
background interface of central control, algorithm node and pin

display, node dragging, pin connection. Design py script node 8 . |~ ol
Embed annotation tools. TODO: image display, algorithm and
image linkage.

Write documents: how to develop plug-ins, APIs of components,
and how to generate APIs_ Doc, how to translate GUI interface
Develop hai Tools plug-in to realize remote call of algorithms in
the hai algorithm library

Develop a workflow based on pyflow to realize drag and link of
algorithm modules

Integration of scientific research drawing case based on pyqtgraph HaiGF 10
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https://code.ihep.ac.cn/zdzhang/hai-gui-framework
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=N NPUBRSSES
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HUEEM | Atlas 800 (Model 9000)(3*2.5"NVME SSD
=1 XZH4E,4*Kunpeng 920,8*Ascend 910 B)
CPU 192% ( Kunpeng 920 2.6GHz * 4 )

RNz 768G (32G 2933MHz * 24 )

NPU+E& 128GE7#F ( Ascend 910 B * 8)

TEfE2 NVME 1.92TB SSD

pJ-=1 MEGERE

K2 TM272tE R iEM-<-100GE-2im[-QSFP28
=D 8000W ( fR55=8EH<2000W * 4 )

TRE | ZFRBE
IP : 192.168.68.22
%t : Centos 8.2
(& : Pytorch 1.8.1+ascend
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2c N ChatGPT{sF

ChatGPT - A command-line interface to OpenAI's ChatGPT (https://chat.openai.com/chat)
Repo: github.com/zhangzhengded225/HaiChatGPT

New Chat

;TEEEV o
. ChatGPTHEEIEISE. 1 &
HEIN. TEHFm, #3hF
XA, XA, BE. B# FREChatGPT, — 1 HOpenALIZGHABIESEE, HEENTBMLEtA?
R, REMRAR. RBHIR
K. BRE

fRZ2if Type '!help' to show a full list of commands
Press enter twice to submit your question.

User:

. —MEEHIFIF, prompt:
BABILRIBEANdroid FF & T
RIThXERE. RERNR
BA, EEEREEFAd0d N L

who are you?

ChatGPT:

F £ TRIMERAAE IR 8, I'm ChatGPT, a large language model trained by OpenAI. I'm here to help you with anything you need! <|im end|>

Settings m User:
- [

Web5Rm|

o FREMBLE
« JIQ : (RK) | ()

PR :
. {FF/MAAPLKEY |, $18FERETEER
« (ERAETGPT3AJtext-davinci-003t=2! , 458 EAMNEMNETFTGPT3.589hk A~ 15


https://github.com/zhangzhengde0225/HaiChatGPT
http://ai.ihep.ac.cn/
http://47.114.37.111/

Bhil— (=)
ChatGPTEM :

tRttagiwebihin) , HREISEAAVEIRIZEA ;

HRAtAPIERZO , APIEE$18GAZEANE |, IZTOKENITZ: , 291000;%E A

gﬁﬁﬁﬂ\ﬁWﬁﬂﬁo
I .

- JIMBERIZF X , BT, OpenAIXTHOMRHI. EEHORFEZR (FE. HSH

%) . EEFRERFNRMHIRS.

- AEIRIRFBERIERR

« Plus&RBH$20 , EEIMSERMMUSET , PlushikSRZREEE—E , IRERE
Z31 , PlusA<HERA

By - FERRIERFGEIGET RIS EREEF

B EMRE B RSSEERA: ss RN : R HIRER RS

W [R55ERIp: 8130.55.206  m ZFR: bxx_ss (BEY) BUESSIE | BPER ; BFR
ik Sport: 429 m %5 1MBps GRIEY. @R, BEmAA , AR
&3 bxx_ss_temp m AR : 2023.03.16 A, (XEFE , EomETFEM
INEZEF T aes-256-cfb m zZ=pig : shadowsocks g, 1o



http://ai.com/
https://code.ihep.ac.cn/zdzhang/haichatgpt/-/blob/main/docs/reg_tutorial.md

ChatGPTRAFRIFIAFRIES
StV

L. 583 , {CiE4i5 , BANTRAE,
2. Bnix, BiHE. #iF. @gEe. 1mEUE- (i E5[EFTIE)

p=fediviz:
1. MAETARFES , WEIERERF , RAERHKT. R @ FESHAER

2. M FAFHRNRZ=AVSUS SRR , REZINTIREREEE | B AEEN A H I TERES

>, FRERSIERFAEEIET2ENE | LUV ENSEERAPromptX @Bt TiE~ |, [FiEE

BN RIGEIEHITREAG , MHEIE—EIEE | RIS EEUR(BEBENE),

3. 5|SChatGPTERARIZET AR : it888. Ao IR, R=xiEosth LIRS | FRATENERSAT
WEZEY (BRAEEHENET T ) .

4. FEFNRRERTSE |, FEELLMPRFIRAT A EZ2R SR ELTEMIMMEE , S EMMLUE

Eﬁ%ﬁ% , BIEEESTEM, AN, #RIESTNEFRAUERES , BTN LLM A9 RANRF0 R fRA#E

= HYBB/Jo

5. 9 %845MOut-of-Distribution, OOD);Z{t, , {EFGIARIEESIT IS IGEFH B EREND I

2 Be] ; MPHEARR_ETXES (in-context learning ) BB B R HFRIDHINZICIE.

17



RN ChatGPTSIRAYMERR

BRIFTEAFEIXS GPT-3 fUSIERELM 7 , BiEBARTF : GPT-3, PaLM, BLOOM, OPT, FLAN-
T5/PaLM, HELM &, "5W" Z2iIE)IZEHRE SRR GPT-3 s ZEANSEE |, BIhihES GPT-3 /R
YA R SAY M BERT PLEL,

FEREZNGRS, FulllSEdzm70)I85 RS <),
IS | —RIEFBEFEEEL 1000 4 80G AL00 GPU E18ZEZE/D> 2 NBRIATIE ( #BUERBT
OPT RYRIRSZHA ) .

5% e [

GPT-3 7£t£1t 300B g9 token EF1TII4% , HH 60% RBLI7HERY Common Crawl , HERIKRER
webtext2 ( B3Ik GPT-2 B9iE#IZE ) , Booksl , Books2 . #EBRL. Github Code,
BP0 SHHFASSRGEIESERA/NGKECE] |, 18k . EEESRENETESEHE ISR HERE.,
- BFReE— T EERFUEEHNAT G EREEEIERND RS,
- —EYVERII—IHAEMEREESEUES)IGATU)IZMEE |, TR FEE S — N REZAE
BREHIEE)IGHAER, 358, FUENZEMDPARTSEEN , NEIEE /IO IBEEEIES M
FIRE 2 [BAUNET,

. B REIGSIEENAE, N
© SECHTHRMIELS EERNSERS ISR AR DINE | RIS T AR
1A
. B REIGEIRENSL,

- BENESEEE. BINSEN (B0 - AR, RS ) IiES S M. .



N ChatGPTSMAIMES

ISR AR

BIEVIGMESR. WISTFEEETIE), HRBIZER / IIZpRE. JIIZRIEPRUSH. E)IIZREFERRIREERT |, Bl
ATREEIFRVREIEAIEE, —ARIR , BT RAERE , T)IZIREHT 2 WERRERARIE ( loss
spike ) FIFTEWTIAIBIL,

o )I[ZRiEZE
o HIEF T HINEDFIEE T (BiEKEFH T ( tensor parallel ) . #i7k&FH1T ( pipeline
parallel ) , BENIREIEFFIFH1T ( sequence parallel ) )
 bfloatl6Ffloatl6[alfR , bfloatl6 BILARSERSEEANFEREL , BB IR IRACRIERT HIMAIAEUE.
o I REPRYENR
o JYIGEFIREE , HE0 : FIREEFMNEIAR checkpoint R4 , SIEXEETRETEE (clip
gradient norm) f1Z3= | IREIFERY SGD {52 REZE] Adam , EEXSIREIRE (dynamic
loss scalar) , JIRBIEFIRAR Megatron &5,
« YIEZRE/)IEFZE
- {3 Adafactor BUEKMRAELLILES | 4854 softmax ZRiIAYkIH logit , {SEFR%HENIRIKES/H]
softmax |I3—28# 0 , XhamEFEMCENEFEAAENYBN , EaiRENRII—CPAER R
ZIn , FBEEFu)I4:8RiEA~EER dropout,
- JZRIIE :
o ZXEE-KAYBatch Size
o ELEREYIEEE , ReLU, SwiGLU, GelUZ%
- AAEEEEST , RoPRIAAE. ALBilEREE 19




C N ChatGPTEM R X

KR EMB = @ Colossal-Al

Colossal-AIuERE , BN FEEREASIMChatGPTRERIR. (FAYN TERNANTFEALK
fERE RS2 | Colossal-AlI2GEFFEH X GitHub StanEREl , A E=AEE
HiEREETFPyTorchiIChatGPTEMRIE | IMEEER3MMER , BISCIIMT)I|ZREELE]
ChatGPTRI#7ZES

(KI5 Ex/\demol)| K RIER{IEINEL.62GBER | (TR HRKIEZRNGPURIRLHRE , B RIEESE
E252EH10.36 ;

%ﬁttﬁEPyTorch , B e ERIIGERET7.73(8 | B REERERELA4A2(E , —17Cr8EpaIfE
STTFRIEES |, FIRZIRARRIMERRESS3.7E | ARRISESEIE!T , (NE—1TRB ;
SRR, BB, 1750(ZSHFZ1RE | >3 FMHugging Face&N\OPT , GPT-3 ,
BLOOMZEZFhFi) |45 A=A ;

JWEESUEIEEHITH |, 1ZINB AR [ SEEHEBES.

Frgibeht

2H208#EEH |, fEERARLLMAKESIEEL75BRE=2ME , [FEIIM 6BIRELEEHIE. 20


https://github.com/hpcaitech/ColossalAI

C N ChatGPTEM R X

SEHRRRIALRIS 27 NanoGPT , EEFOpenWebTextEI GPT-2 (124M) , FEEE/N8XA100
40GBT L, )IIZxAT8)838/\FT
FrEbLL -

Jaymody&#picoGPT , 60fThumpy{tiBsCIIEIGPT2M
FHRMEALE :

OpenAlfIGPT-2:

S BPRChatGPT:

2023F2H218 Kk , P EHE | IREEEH51E | Sl TRZFN.
Q: FREIEMHA ? BN ? BUEEAFREHY ?
A: BEINALESEE , BlIRRAR , RE=BHOHE.
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https://github.com/karpathy/nanogpt
https://github.com/jaymody/picoGPT
https://github.com/openai/gpt-2
https://txsun1997.github.io/blogs/moss.html

OpenAIEM : https://openai.com/

ChatGPTEM : http://ai.com/

HaiChatGPT: https://qgithub.com/zhangzhengde0225/HaiChatGPT
HaiChatGPTTA : al.ihep.ac.cn(RAM) , 47.114.37. 11 1(23K)
ERIMESEREGE  https://code.ihep.ac.cn/zdzhang/haichatgpt/-/blob/main/docs/reg tutorial.md

?ﬁ@%ﬁ
. f#E ChatGPT 25 \EEm : RLHF, IFT. CoT. £IHs%d

2 ChatGPTAREHIE. I, FAZEMIFREARE (WRTFAHARANRERFIEE )
3. ChatGPT API (JEEJ5 ) : https://github.com/acheong08/ChatGPT
4. HaiChatGPT : https://github.com/zhangzhengde0225/HaiChatGPT
5. ChatGPTHIEZERS : https://github.com/PlexPt/awesome-chatgpt-prompts-zh
6. EBkRChatGPT-MOSS: {fi&H5s . hitps://moss.fastnip.top/
IMEZER : https://txsun1997.github.io/blogs/moss.html
7. BT HRERASIMAEZE . https://github.com/hpcaitech/ColossalAl
8.NanoGPT: https.//github.com/karpathy/nanogpt
9.PicoGPT: https://github.com/jaymody/picoGPT
10.GPT-2: https://github.com/openai/gpt-2
11. MOSS: https://txsun1997.github.io/blogs/moss.html
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https://openai.com/
http://ai.com/
https://github.com/zhangzhengde0225/HaiChatGPT
http://ai.ihep.ac.cn/
http://47.114.37.111/
https://code.ihep.ac.cn/zdzhang/haichatgpt/-/blob/main/docs/reg_tutorial.md
https://zhuanlan.zhihu.com/p/602458131
https://zhuanlan.zhihu.com/p/590655677
https://github.com/acheong08/ChatGPT
https://github.com/zhangzhengde0225/HaiChatGPT
https://github.com/PlexPt/awesome-chatgpt-prompts-zh
https://moss.fastnlp.top/
https://txsun1997.github.io/blogs/moss.html
https://github.com/hpcaitech/ColossalAI
https://github.com/karpathy/nanogpt
https://github.com/jaymody/picoGPT
https://github.com/openai/gpt-2
https://txsun1997.github.io/blogs/moss.html

Al won't replace the scientist, but scientists who use Al will replace those who don't.

Microsoft report "The Future Computed”
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