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Company Profile
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Our studio is delicate yet powerful. As a learning organization, we are empowered by self-drive, judgment, analytical
abilities, learning capabilities, decision-making, creativity, and execution. We deeply understand emerging markets and

technologies, integrating our technical expertise with our rich experience in enterprise services.
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Company Profile

OUR VISION

0 7 TRANSFORMING THE FUTURE WITH INTELLIGENCE
BELTRHE

(=]

D EERD f|m
Company Mission

Bh DA ERE TR, DARHRIRENFF,
R ERSEEE,

We are Transforming the Industry with Artistic Intelligence.

fiMaM =

Corporate VValues

E=IRSEIN atEtm

Customer-centric Collaborative Win-\Win
Prioritizing our customers always. Pursuing partnerships for mutual
SUCCESS.

ERBIFT PBHY e
Insightful Innovation Technology for Good

Creating value through innovative Steering technology to benefit
insights. humanity.

2] R\ B T
Team Goals
o L R AL RN

Strategic Partners for Enterprise Digital &

Intelligent Transformation.

e

BT 11 1& o<
Opportunity \\

ATEREATSAS CBET AR, HEEFES EBEARINE
FEIEFENIR

State-of-the-art Al performance on benchmarks, relative to human performance
ERFARRD, EEENLPRARSHOATEAEEE

@ Handwriting recognition @ Speech recognition © Image recognition @ Reading comp

FEIRB EHIRG EGIRD IR

@ Language understanding @ Common sense completion Grade school math @ Code generation
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XRunda.com Solution Customization
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Consultation Project Planning Project Research
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Adapter Fusion Tuning Prefix Tuning

SFT, Supervised FineTune
BEMIA

QLoRa: Quantized LLMs with
Low-Rank Adapters
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#e2  LangChain

POC [RiEHEE]

LangChain 12489 I BE Y X ¥ 00 & Ak
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Doc&Text Splitter
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LLM API

Embedding 3|%
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XRunda.com

UnstructuredIO. Airbyte...
GPT-Index...

Generic Recursive Text Splitter, Markdown Splitter, Python Code
Splitter...

FAISS. Pinecone. Weaviate. Elastic...
Chroma...

SerpApi. Searx. Wikipedia APl, Wolfram Alpha. Zapier Natural
Language Actions API...

OpenAl. Hugging Face. Cohere. Anthropic, PaLM. GooseAl.
Cerebrium Al, Forefront Al, Petals...

OpenAl, Hugging Face. Cohere...

Helicone, Prompt Layer. Weights&Biases...

Streamlit, Hugging Face(Gradio). Steamship. Kookaburra...
Hugging Face (truthful qa). LangchainDatasets...

kor. guardrails...




KIRZ B cpa) fF

/'/ 1"
A i
y & ‘

<

/
/
1 V.
~._€,¢/
/’ /
/

Co-Creation
Nodel

( stpEst )







&S

NN

% L fﬂ




S
=0

IR

ch X jé8 A X 1R B 0 B

& THEZRIIENIMEEEAEE FERAS M
B BE 1 BTN

& (ELERER AT AIE S RS
g SLERLR, 1BNESS, WEESTEEH

TSRS E2

PR HE E BISRAM TR, E T3S T

BRI R BB R Sl EE S

XRunda.com

xXBenchmark ieueg s

MELT

Multi-task Evaluationin
Language and Thinking

SESES S BTN

— N EZAESHEN, BEVESTNELEMTAE

AGILE

Agent-guided and Integrated
Language Evaluation

Agents | S E1ES TN

R TAgentF @, HE®RE T XE—THEEIIES T

-

\

\ )
=

A\ -
w




ADMIT
ONE

01071982




S WA=
echnical
olutions

P27 P33 P39
BRENAZERRE BRAFBIBERAAE REMAREARRSE
- F LLM N A - Chunk - Adapter Fusion Tuning
- Prompt Engineering - Embedding - Prefix Tuning

- LLM Plugins - Recall

- Function Calling

- Code Interpreter

P53
FUE*BFE
- RUEARE

C FEAAER

- Knowledge Base

P62
XMaaS £ A R
- LMOps A%

. xMaaS BRE

. MaaS &5

- Prompt Tuning

- Instruction Tuning

- SFT

- PEFT

- P-Tuning

- Freeze

- LoRA

- QLoRA

- Knowledge Distillation

- Pre-training
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Technology

Stack

#FRigit

MEFFR

Web2 THE#E
EAITR

React

Vue.js
Angular
CSS/SASS/LESS

Bootstrap

Tailwind CSS
Java
Python

Node.js

Ruby

Android (Kotlin,
Java)

10S (Swift,
Objective-C)

React Native

Flutter

WeChat Mini
Program

ERAR

Wis. APPEIFF 5
HFA

. APIFF &
R ENER

Androidig/REF &

iOStmREFR

iOSHIAndroid &
ane
iOSHIAndroid & 1%
EBETaFAR

WiENBEFETR

Alipay Mini Program FZ{tR/VEEFE

More

=
Al

Web3 THH

BARITR

Solidity

Ethereum
Binance Smart
Chain
Polkadot
OpenZeppelin
Truffle

Aragon

DAOstack

Multi-Party
Computation

Decentralized
Identifiers

More

EFEE

23l

EFLLMEFR

FMREE

Langchain

Prompt L#2

Al THEH#E
EARITR

GPTH5!

BERT

Transformer

Hugging Face
Transformers

OpenNLP
OpenCV

TensorFlow Image
Speech-to-Text

Text-to-Speech

RDF

SPARQL

HENXH LIFSE

Custom Prompt
Design

BE

#iR

BRXE
RS

B
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Technical Solutions
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Emerging LLM App Stack

Contextual
data

Prompt

Few-shot —

examples

Query

Output «—

LEGEND

7\

Data Pipelines

(Databricks, Airflow,

Unstructured, ...}

Playground
(OpenAl, nat.dev,
Humanloop)

App Hosting
(Vercel, Steamship,
Streamlit, Modal)

v

Embedding Model

(OpenAl, Cohere,
Hugging Face)

e

Orchestration
(Python/ DIY,
LangChain,

Llamalndex, ChatGPT)

YvYyv

Gray boxes show key components of the stack, with leading tools/systems listed

Arrows show the flow of data through the stack

e o
e
e
_

Contextual data provided by app developers to condition LLM outputs
Prompts and few-shot examples that are sent to the LLM
Queries submitted by users
Output returned to users

Vector Database
(Pinecone, Weaviate,
Chroma, pgvector)

1
I
i
1
1
1
v

APIs/ Plugins
(Serp, Wolfram, Zapier, ...)

LLM Cache
(Redis, SQLite, GPTCache)

Logging/LLMops
(Weights & Biases, MLflow,
PromptLayer, Helicone)

Validation
(Guardrails, Rebuff,
Guidance, LMQL)

Emerging LLM APP Stack
FT KRB [ TS e ifE 1

LLM APIs and Hosting

Proprietary API
(OpenAl, Anthropic)

Cloud Provider
(AWS, GCP,
Azure, Coreweave)

Open API
(Hugging Face, Replicate)

Opinionated Cloud
(Databricks, Anyscale,
Mosaic, Modal, Runpod, ...)

@ Enterprise
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Technical Solutions

v

Prompt Engineering i

gl
T
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Best Practices
For Designing Effective
Prompts

Assign Role

“Imagine you are Business Development expert in
Supply Chain with over 15 years of Experience in

X field *

Styling Output

“Messages and email should be informative, should
have valid used case,and offers a clear call to action
as well”

Be Specific

"Imagine you would like to invite X" to discuss how our

supply chain management services can help your
business reduce costs and increase efficiency”

Add Conditions

“You also must select the right use case and case study
to be mentioned in emails and LinkedIn messages from
the provided list."

Provide Data

“Your company description is this “COMPANY
DESCRIPTION" and your target client description is
this “TARGET CLIENT DESCRIPTION" and your target
client is working on “TARGET CLIENT'S USEDCASE"

T Prompt HAT45M . ABRFALERITIARY Al 52K, IBRIEERYH A BRE T

— MRERVEHE, MBI HIR A Ay &

REBEEMEF

W S PTIRMR ZERARE

L%

cccccc
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Technical Solutions
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LLM Plugins #aiF#s

Plugins are tools designed specifically for language models with safety as a core principle,

and help LLMs access up-to-date information, run computations, or use third-party services.
BHFEEANZEZAROENMNESREMTN IR, IFEPRESKRESNEMER. BTITE
SERE =R,

KRERILIER RERMREER K RAFATIRIF

OpenAlI Plugins

o
e e— e

B e

Plugin store
Plugin store

Plugin store
nstacart
Klarmna.. Fq
Install 0>
m . W

Install

Install O

’n FiscaiNote
Zapier a Install O F Instatl O

Expedia zapler  Instal ©
Install t ct wit




Technical Solutions
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Function Calling @##iE A

v

OpenAl Function Calling

[ > What's the weather like in Delhi ?
|

User
Message

|
v
OpeAI Function calling API

&

‘
éiff External Weather API
E PRI £R [B]1fE AT DAL AR B 5 Y — B SKIE R BR)

v

OpeAI Function calling API HHUER, HPhEEmBEBRIRAIE

I
i B BRI S FRIZSIHER.
1 .
v

T scaus EA1siks with o Moty or oMt XE—IEGPTREN S /M TR /APIER
Natural Language

AT S I,

UGy

User> Who is Leonardo DRCC\PHOK 1 7( ChatGPT> I don't know. Let me do
current :—13rlPriencX? = web search for this information.
y i \_, < <
2 o urlt 5 Text of page ot
3 \ \ urlt
b/ebSeo\l‘cl«PlurJin HTML Scroping Plug’m
urlt, url2, url3
User ChatBot OpenAl | | 3rdAPI

"What is the weather in Boston?"

>
>

Chat Function Calling

Y

 get_weather, location=Boston

Call get_weather("Boston")

Y

_ Get the result ("Boston weather is 22 degrees Celsius.”)

<

Send the response back to the model to summarize

\4

_ "The weather in Boston is currently sunny with a temperature of 22 degrees Celsius.", *finish_reason": "stop"

<

_ if "finish_reason": "stop" --> Pass result to user

<

User ChatBot OpenAl | | 3rdAPI
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Technical Solutions

TWRRINRIBERERE, TR TRTPythonflA, RIFAFPMEEMEIERIENTA

3D Surface Plot BN iy iom ot Ml Cglyees
- ~_
N\
/,/ X
= / \
= / A
| \]
== \ B/ //
\ ~
er of dxtablshraere Total Aghual Pa
= i >
/

p ictur S nothlﬂg i twice . 3 &

5; nversatlon 1 '_ ) K . ] | o le - - 5

Eﬂ . l ccpcc / :é ﬁt g ' -‘; ,>

.3 l N I U j:?, :

w :., K] | ‘r ...:/ E :,"‘,_ 'l)M R,
whether White thought chain :‘ﬁ ?és* -

Dendrogram

+ Solving mathematical problems, both quantitative and qualitative

RRERE ), BEEEME (0]

- Doing data analysis and visualization #{T7E3E D 1] 1L

- Converting files between formats FEANEIIE T, 2 [B)§% %R 4

Code Interpreter

Plugins
Code Interpreter

Legacy (GPT-35)
Default (GPT-3.5) with browsing
Code Interproter
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Technical Solutions
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Chunk Az

NLTK
a7 1E4s
RGBS BRI,
ERNERRA

LangChain
N7 168
LA EIRHE—RRKE, ML

B DM, ZHENXAIEEIES
SER AR BUR

Adjacent
Sentences g3

ek KMeans RZERM—L[RH], 4537l
EFINMFENEXR., EXRIREEX
AR ELE IR E) T EE R PR AR T
R E)FEB R gEEIE X EEX

> 73 1R

spaCy

s a1k

RGHES BRI,
ERNESARA

KMeans
E%?'é

EXRUEX T #1790 HAV
7|< J&EﬂTQ‘ZFﬁ’??HM\%D K—means
REE, IUEMaFRE,



Technical Solutions
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Embedding m£#k A

s 5o ]
: '.
s " e c o,
Word2VecC =T seq2Seq isEmEsis . >
Glove F+#miEk ' °
ltem2Vec #&huRsiEs, . S~
FastText xE#IRmME
ELNIO JBirjlIZNaE, Stacked Bi—LSTM %244
GPT MEZARED Transformer
BERT, Bidirectional Encoder  3X[a Transformer # Encoder, Attention Bt&
Representations of Transformers L TXXR@ill4h, LA T IRZFRE
ax wa @ mEm weE
Baidu Ernie-3.0-base-zh
https://github.com/PaddlePaddle/PaddleNLP e (

https://zhuanlan.zhihu.com/p/523727481 QA-short, novel,

ERNIE3.O 108
poetry&couplet,

medical, law,
financial KG)

Text2vec XARIERENEITE

Text2vec-large—-chinese (LERT, HZRhR)

AHAEF36B, PHEBMANCPURIEIT, EFCoSENTH
BER, BMacBERTEIRALERT, EAGFRMEAE

Base (CoSENTZAi%Eil%, MacBERT)

BT 520 F&ER, EFCoSENTAEIZ, £/
MacBERT , B¥a)FME1Z2|7684mNZEMmE=8),
AATFaFIRAN. XARLERIGEBENIERETS

Azure OpenAl Embeddings

HREUEERA NAARERERA BRI
BRBRAM TREZ AR PHEPEERXEHESSE IR T IR A ERFNER
ERZ [B1891E AR SEWHEX BRESEREN

M3E, Mloka Massive Mixed Embedding

SOTA
BN BenchMark {8 MTEB-zh, @i+ A2k (2200w+) B9 XX a3 B S #1712k
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Technical Solutions
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it HSSE
L0~

Recall &[0

- N

=77 = 7J

E=g= kBN A [

- AR ET B PINEXEME, MMmeEER - KRB

XS R R FIR AR B N H T 285 >

RN RIBER A KRB 2 EHEX% [ =

SUEM, FHEH— D e o

. Cosine distances®Z8UE @ = C'?

Cosine distance L2-Squared distance T

RIZAEMUE RRECEE &

Dot Product distance Hamming distance

RIREEE XBAEEE

XAME

ETRERHE vr

Stuff Refine  Map Reduce Map Rerank W — H@ _;ﬁﬁﬁ;;_.mzzgii N
- RAEZR
. Text2QA Effiﬂ

" . KphigipiE L

- RERA »
- B RIEES

XRunda.com
N J

HEASSHEAGQDR

OREBIREERMIREIZMN, BR 7 IRAIVRIISIES BEFHIRER

- FEEIRRI IR TFYLIE, BRI NI 1D BRRANESRAZIR 'Ef“ E— “ﬁﬁW“
BENEEREGDE. MERBEEEXR -

- G BE A RF Softmax BVRILE ERHITHE TR, &/IVURRIBHK
- ARSI REFHATIEMRIRIIBE,, EREE MREER

example age \
gender
geographic
! embedding

bedded video hy embedded search tokens
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Technical Solutions

KNnowledge Base iR &E

N 12 R 12

- PDF / MARKDOWN /
- WORD /PPT / HTML /
- CSV/FROM

B 1A :

2. \/}L;

DB-GPT

LLM #ZA

Prompt Engineering /

@ Embeou nﬁ
wodel

Prompt Template /
EIRSSiEr

o5 Quastion
dow 52" ? Ques veetor
; ) Question O v @ GQuestion ~car.r77“n o/

- Y . = =
P2 @ Ansaver @ Top K Pacts ) [ Qelrourdt: |
User -_ 7

@
Prompt witl
the top K
©
L LLM

15 / BHESUE A

Question Context
Question
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Adapter Fusion TunNning

EZEERENE— B EEN—N BRI R RO RE T A
Adapter Fusion B)A0# — AU Z M Adapter &R BINGRAMMES TR

/

Feed-forward
up-project

AN

e A G A S S 6 e e S S A e e Gt 4GS oA S dus s 4 Ams 4 P

Wy 0 g v e o . e 5 A e, S . 4 T - §. S S, P&, S e s, Yy 0,

[ Feed-forward j
down-project .
‘ ZNiR R BN ER
Feed-forward layer 000000 d
¢ — ) . } 2k Adapter RIRE S N ESHIFERIR,
[ — j ST (e , SEAIRERTE Adapter EHRSHT
T FRA SR ER

BIIZMEEE S S 15 E TESSH Adapter SEIEE,
SINFIZHEIEEZ Adapter FRIANIR, RSED
FEBMES TR

ne
SRRT RIS . ESETFRIISTRENS
K SEIER TR F2EEEIBA Adapter

A R

SEMTEREEN, 3INTHMOIEIER

Paper

Parameter-Efficient Transfer Learning for NLP https:/arxiv.org/pdf/1902.00751.pdf

MAD-X: An Adapter-Based Framework for Multi-Task Cross-Lingual Transfer https:/arxiv.org/pdf/2005.00052.pdf
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FEFNZIE S REL AV Im AN — T R ZRA9 B0 46 0 25 SR = HIAR BL A A AT 9
Fine-tuning
Transformer (Translation)
B = E = R = B = .
L Transformer (Summarization)
- O O . . . . .
Transformer (Table-to-text)

Fininin

name Starbucks type coffee shop [SEP] Starbucks serves coffee
Input (table-to-text) Output (table-to-text)

BPR 4
2, BMRAUWEE Finetune

Prefix-tuning
@ am.-um 0 Transformer (Pretrained) Paper

N

name Starbucks type coffee shop [SEP] Starbucks serves coffee
Input (table-to-text) Output (table-to-text)

Prefix-Tuning: Optimizing Continuous

Prompts for Generation

BF—TEENBE T ESHNREFIIRINERA, T HBIR

5 Prompt HZAENE, BIRTEHEBSHAR, SEIER Token AN
MEETERARE, BIRFE R 7RISR

REFE—TAE Transformer MIEAESHERNRNEIE, NETFIMESTEIRE/NNITH

- 15 e
rrnm— pEmm————— | | g i
,;/ 4 %u // & / ’z‘, *
7 3 5

METEOR
- —EE—
Hil—
- -
I
-
—— B
- |

iG]

-
o
o
2 2| 4
=34 / method 12 £ method =28 74 met uu
7 e 1 ul —— FT 7
1 — PT o= > 0,30
32 10 24
100 200 300 400 500 100 200 300 400 50D 100 200 300 400 500
training_data_size training_data_size training_data size
7
method 18 method
6 038 | o ey = ’ FT
2 » e 5 — PT E e i —— PT
as — Q036 5= g16 e ——
& / method @_- / ¥ /
4 \'/ o FT 034 | W 14| 1 o
~ =
- P 1
3 0.32 1 o - - SR
100 200 300 400 500 1c0 200 300 A0¢ 500 100 200 300 400 500
training_data size training_data_size Lraining_data_size

https:/arxiv.org/pdf/2101.00190.pdf
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Prompt-based Methods Prompt—ensemloling

EF 250 ‘ﬁ)\iﬁﬁm“bu TEEX £— Batch ERIIIIZRE—TES
SRISERISEES HAE Prompt

BEMESTENEE Prompt, PHEFIMUE LEREA, BTG T AR MREY , REEMAA RS

G Freeze FillZEESHTIIZ,
FERBNEINENIERT, ATUERIMEREATIIE X,
MR, RZEHBFANKE

100
~m~ Prompt Design

o BT [
il
; 80 2 x/
7 //'x/ /'\'/. UNLEASHING THE  create memories
60 x° o POWER OF Al oo e s it
A NPHOTO @&
50 10: - e ‘1! DEVELOPMENT

Model Parameters

MEENR (Template Construction)
FrE5aihEy (Label Word Verbalizer)

£ 7 S 45

GPTS3
Language Models are Few-Shot Learners (NIPS2020)
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Instruction TuNning

Summarization

The picture appeared on the wall of a
Poundland store on Whymark Avenue [...] How
would you rephrase that in a few words?

52 M

Graffiti artist Banksy
is believed to be
behind [...]

Sentiment Analysis

Review: We came here on a Saturday night
and luckily it wasn't as packed as I

thought it would be [...] On a scale of 1
to 5, I would give this a

Question Answering

I know that the answer to “What team did

the Panthers defeat?"” is in “The Panthers

finished the regular season [...]". Can
you tell me what it is?

Multi-task training

Zero-shot generalization

Natural Language Inference

Suppose “The banker contacted the professors
and the athlete”. Can we infer that "The
banker contacted the professors"?

HXEMES, BIAR Instruction (hard token) , ®BIY7E& 1T Full-shot {£55_ #1770/,
SREEEMRRES B TS 2 EE (zero shot) , EAR, GBS E Unfreeze 1Y

Instruction Tuning 5 Prompt Tuning X3l @& B SR ERIBREEEN, WU LR ERERIE
<, IR AIBFEIH T IERI R 5

z N
A prompt Is A prompt and ® A new prompt »
sampled from our Bkt ey several model Gokabatd o0 is sampled from (P
prompt dataset landing to 2 & waar old outputs are anding to 0  yoar okl the dataset. atout fregs
sampled
¥ o o Y
R oo o The policy o
o L)
demonstrates the @ = (<] . Q : generates T -
desired output 7 s O anoutput P
behavior Samm o went ¥ Y
oo Alabeler ranks
INstructGPT e )
This data is used s Destin wors, 0:0-0-0 Y
ine- & B The reward model
to fine-tune GPT-3 .0?.7:% -
with supervised AT calculates a 2o
Language Models are Few-Shot e N ‘ S 5
SRR S ama s use L the autput.
22 to train our g 2 '
Learners (NIPS2020 roward modl W The remard s
used to update ’k

tES]

Step1
Collect demonstration data,
and train a supervised policy.

Step 2
Collect comparison data,
and train a reward model.

Step 3

Optimize a policy against
the reward model using
reinforcement learning.

thifpalar
using PPO.
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supervised FineTune

B

1. EREESE LFOG— TR Ms&RE, BIRER

2. REBIE—TMAIMENSRE, BIEMREL

3. BREETH TRRE FIR 7B EIINMIMEREIRIT RESH, XERBESHEE TR
PHESE EFIRNINR, BXENMREFER T BIRSIES

4 RRENME RS REESOMEZEEX, RAEERERATRA,

5. NEMMRERIN— T8 L KN B ESHEELA TN ERE LR, FEntizEnNSE

6. EETAIEE DIIGERREN, JKMLIGRnEE, ERENSHHETREENS
RS R,

£ 7 245

Bert
Language Models are Few-Shot Learners (NIPS2020)

ﬁ Mask LM Maﬁ LM \ /@ MAD Start/End SpaN
i &®

%0
Le ) [ndme] ) - ENE™EA R
L. | P B
BERT ..- .............. . .. ..h _— b BERT
[fen |l & [ B [ Been][ & ] [&] lﬂ[j [ B | Egen |[ &/ .- LJ
i S e g 5 e A
[(a.sJ[Tom]_“ [Tam][[sep]][ron]m (TakM] - 1[[ P]][Talﬂ]___ [TQKM]

Masked Sentence A Masked Sentence B Question Paragraph
* *
Unlabeled Sentence A and B Pair Question Answer Pair

Pre-training Fine-Tuning




0O

Parameter-Efficient
Fine-Tuning

A It >

Technical Solutions

PEFT
S E BB R E

. E2ESHEEN ARELFR)Z YIZRRARS
. BERENFEEE NEESNRRILESE, MLAIAZIRIFRIER
I EEXFERN NHESE, NRHTEZERE, KIHEK

PEFT b & B P-Tuning/LoRA A% #2ESiEN U EIRNEZEMENSH
Prefix-Tuning

Name SIDUCKS Type comnes SNOP [SEMF] SIADUCKS serves comee

LoRA

e Sups e Mixed-task
Prefix-tuning Batch
A A %—' Pre-trained Pretrained
I oo s, JAU (B B Model weights
(.’ A 2—1 (‘15 m) We Rdxd
— == Task Prompts
name Starbucks type coffee shop [SEP) Starbucks s+avei criles (20K params each)
1m0t (table-to-text) Output (table-to-text)
Prefix tuning/Prompt tuning$$ = LoRASR
- EILASTBRAMNEAOTONIRGS, SNESP tuningliiE * WS- fgtune—3. BINCHS AR
s BROTERNCEFIHCE s AR OEERNCTRFHCE
* ERETFfull-finetuning « JISBRRERD

« Benefit 1: Drastically decreases the task-specific parameters

Parameter-Efficient Fine-Tuning adapter | LoRA_ [ PrafxTuning | Soft Prompt
;:5:;:‘2:::25 E)(dnmdf.’lrl‘) e(dnwaelrL) e(dmodvl nL) e(dmoaeln)
Percent Trainable <5% <0.1% <0.1% <0.05%

@ | G':) n:Prefix length | n:Prefix length

r kvapl kpnvpn f 1

r.
=) )
lllustration -
Nonlinearity
;}

https://blog.csdn.net/weixin_ 43154149/ r r
article/details/124370319 — |

*not including the classifier head
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i P-TunNning v2

PT —serrrmmm softprompt 55%

PTv1 VS PTVv2

P-Tuning XX AEEIIEmMbedding I\ 8IS %
EaIES N EFE S

P-Tuning-V2, ¥ ABEEEmMbeddingfl&E

; Prompt Encoder (Optional) i =m == i Reparameterization (Optional) ‘e ----------~ .
[C%S] Amzizing movie ! l [MASK] i [CLS] Amazing movie !
{ Y . \ Bk ¢
e([CLS]) e(Amazing) e(moive) e() hg -+ h; e(MASK]) : 'e((CLS]) e(Amazing) e(moive) el!)
! . A e | . By
@ - a N

. Layer] Prompts ==»

Layer3 Prompts

) [ SUNERE EUES

LayerN Prompts

il )

/s
1
'
1
1
'
|
1
|
|
1
1

S

|
I
|
I
I
[}
|
[}
I
I
:
I
! Layer2 Prompts =
|
I
I
|
|
I
[}
|
|
[}
I

(a) Lester et al. & P-tuning (Frozen, 10-billion-scale, simple tasks) (b) P-tuning v2 (Frozen, most scales, most tasks)

Figure 2: From Lester et al. (2021) & P-tuning to P-tuning v2. Orange tokens (include hg, h;) refer to prompt
embeddings we add; blue tokens are embeddings stored or computed by frozen pre-trained language models. Com-
pared to Lester et al. (2021), P-tuning v2 adds trainable continuous prompts to inputs of every transformer layer
independently (as prefix-tuning (Li and Liang, 2021) does). Additionally, P-tuning v2 removes verbalizers with
LM head and returns to the traditional class labels with ordinary linear head to allow its task-universality.

P-Tuning v2: Prompt Tuning Can Be
Pa |Oel" Comparable to Fine-tuning Universally Across Scales and Tasks

Xiao Liu'?*, Kaixuan Ji'*, Yicheng Fu'", Zhengxiao Du'?, Zhilin Yang'?', Jie Tang'*!

[27103.1 0385\] GPT Understands, Too ITsinghua University, Beijing, China

“Beijing Academy of Artificial Intelligence (BAAI), Beijing, China
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Low-Rank Adaptation of
Large Language Models

LO RA

= 1284 YR B 1&

£ LLM EX1EESE (IXNERERE) FHATIBINESMNUEIRER, HERIIGERER, (IZRES
IEINRYFATIRARIERERI S, S RE W NTRIBS HHER, FMERRMRERSHEBMERN,
£ NIFESS Tuning B, {CRIIZMR/ NS, (BRESREVRIFIIRINER

1. ERETIESRE (PLM) SWIEIN—158,
—"TBRAEB T HAIRIE, FRMPMBRINEM.

2. WENREREE PLM 25N, RIIGREEEEFE A S Pretrained
F2£5EF B, Weights
3. 7@ U R L EE AT, MERE BAS PLM £ dxd
W eR
ZHE N, ,
4. FARBMEERDTRIIIAM A, FB O SEBERIIATL B, (R NS B2
IGETFIALEERAERERAAR O FEFE, o !
WikiSQL MultiNLI-matched
> 075 v;"’,&ix\\g‘z o y G ¥ '\V;%x' =
2 010 -AX 0.90 X
4 ™ * Method X = * &
- 0.65 * e Fine-Tune 0.88 + + +*
= r +  PrefixEmbed
2060 #* PrefixLayer 0.86
S 1 : X Adapter(H) ¢
0.55 - V. _LoRA 0.84
6 7 8 9 10 11 6 7 8 9 10 11
log1p # Trainable Parameters logio # Trainable Parameters

https:/arxiv.org/pdf/2106.09685.pdf https:/github.com/microsoft/LoRA
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Quantized LLMIs with
Low-Rank Adapters

Standard LoRa QLoRa

\ 4 . i
Model ( Model l
(16-bit) (16-bit)
4 il NormalFloat =1t W=1t S—AREDSN
—MiEENNAEE, BERE =1L W=t E=B =1 T T NVIDIAZ —AREFEE, HphECPUR]
cHEHEEHENE, XER TITE TEEIMINNFERIETE GPU |g|lT1ZlIT11E 4., BRI LAMRIEGPULME TS
M FEENEIR. i, B3 2FECPUREEERAENER T,

BIRERAFER, EMAESLTCPU LN ABIESREHITHRIE, FEUS T oHrIEEESS

https:/github.com/artidoro/glora

https:/arxiv.org/abs/2305.14314
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Knowledge Distillation

MR R RO AMRAL SR 2 R B R0

FH—TE2g RS

Teacher Model

Relation-Based Knowledge
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.
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Feature-Based Knowledge Response-Based Knowledge

Teacher Backbone f(-)

" Student Backbone f,(-)

| (( _( i *

AR

« Cla.
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Knowledge
Transfer
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Reinforcement

Learning

w2t F > B LR 1

RLHF, Reinforcement Learning from Human Feedback

ETAXRKRIRAELFES]

Prompts Dataset

x: A dog is...
7 Tuned Language )
Initial Language Model Model (RL Policy)
' ® &
@ 49
@ [ 78 4 ‘
[ S8 0 Y & Vs
S S o N\ g ¥ a
ER®® RLHF @O®D
Base Text 0® @0 Tuned Text ®@®®
y: a furry mammal y: man’s best friend

"4

KL prediction shift penalty

>

— KL DKL (7ppo (yZ) || mase(ylz))

N
7

Reinforcement Learning
Update (e.g. PPO)

0« 0+ VgJ(6)

N

Reward (Preference)
Model

text

- e Ty

3
N

J

A4

4

7

y|x)

B —4 AN Z AR ZE
KRHITALHR, RKEE
BAERE RN EE
1w, MmillgE— DR
&EH (Reward Model)

ERftFIRINTER, X
PEELRE IS RIE SR ALY
STERERIAFHIT
FITE

R, BFIBYEMR
KNRERSH, ([E5HhT
SR ERRRENFE
K,
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Pre-training

Pre-trained ﬁ ~ é
EAETARE A LB S B p R JU 1/” ,E
IR AR AR

eDataCollator
eTrainer
*Seq2SeqTrainer

Prepare Data
i

*Byte-Pair
Encoding (BPE)

*WordPiece

*SentencePiece

Train
eEvaluate

Tokenizer

ode)
sLenera
e
Model

fillgk (&) 17U K188
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Foundation-Models for Enterprise-specific Scenarios
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ETPRXGERIANAKESE

ZAFIRBEBAPNEEZEL (U Chinese-LLaMA,

ChatGLM %) BOEM F¥ REFEMFERER. AR
FRIOERIERTIL, 1858 7 AR A EIUGAEMIE
NIBRREES] . TEULENL F, MEEEIUIIHE B EIE

. RESEZHIIESEHTESHEE, =B TREXE
EASHIEBRANITEES.

40 0

ChatLaw

ChatLaw: Open-Source Legal Large Language

Model with Integrated External Knowledge Bases

e =y ~N
Keyword LLM: PR Wit 1
PREN S R0n KT — D EIEIA, }*

SRARR fBRSTNGHSIHIE? )
Embeddmg \\ Embedding !
y A P, SU TR
/ Vector DB: Roferonces: \ ChatLaw LLM
IEREY B BTAK Self-Suggestion:
PR ARERATHRERH SANBINGhERRNLS
Sudtxess, BAEE <«

ERARERATEERE BELIHAE.

&R RTERAR

Response!

{eEE RTE—+—%

Figure 1: ChatLaw Framework

gy
E 3

LaWGPT project directory structure

https://github.com/pengxiao-song/LaWGPT

ChctLaw ,fé?ﬂ‘am

REEFSD, (6 a4

ChatLawE& 2 AE R B 5 FHRAEF AR S E R AN K B
EZFF-13B. Anima-33B, EfMERASEEZHE.
ERICIE, A%, AR, EEEN. EFEB. HIAX

PERIEXARDNENTERIE,
HItRAERIERLIREMR5A, ST R

https://arxiv.org/pdf/2306.16092.pdf
https://github.com/PKU-YuanGroup/ChatLaw
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IndexGPT:
The Next Frontier
in Fintech

BondGPT3V

Introducing LTX’s generative Al application for corporate bond
trading.

BondGPT
Broadridgeit £ BondGPT, BRE{GEET1H

BN

4% (BLOOM)

/
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 EfEn
BloombergGPT
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Data Source

FinGPT

FinGPT: Open-Source Financial Large
Language Models
https://arxiv.org/abs/2306.06031
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MedGPT
ERARTBEANERET KIESKREMedGPT

MedQA (USMLE X [7)#42) 3 o-4% A& 0| 14, /& 5% 4 2 tb
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§

Med-PalLM 2
w
'86.5

80
70 Med-PaLM

D

67.2

GPT 3.5
'60 e
60.2
BioMedLM
50 DRAGON y
BioLinkBERT r 50.3
47.5
45.1
40 PubMedBERT, 1=
GPT-Neo
38.1
33.3
30
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Med-PaLM 2
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AT Al

As my Al voice takes on a life of its own while | despair over my overhanging stomach and my children's every damn thing, | can't

help but want to write something about it.

My fans have officially switched sides and accepted that | am indeed ;2 J8%3F while my Al persona is the current hot property. |

mean really, how do you fight with someone who is putting out new albums in the time span of minutes.

Whether it is ChatGPT or Al or whatever name you want to call it, this "thing" is now capable of mimicking and/or conjuring,
unique and complicated content by processing a gazillion chunks of information while piecing and putting together in a most
coherent manner the task being asked at hand. Wait a minute, isn't that what humans do? The very task that we have always
convinced ourselves; that the formation of thought or opinion is not replicable by robots, the very idea that this is beyond their
league, is now the looming thing that will threaten thousands of human conjured jobs. Legal, medical, accountancy, and currently,

singing a song.

You will protest, well | can tell the difference, there is no emotion or variance in tone/breath or whatever technical jargon you can

come up with. Sorry to say, | suspect that this would be a very short term response.

Ironically, in no time at all, no human will be able to rise above that. No human will be able to have access to this amount of
information AND make the right calls OR make the right mistakes (ok mayyyybe I'm jumping ahead). This new technology will be
able to churn out what exactly EVERYTHING EVERYONE needs. As indie or as warped or as psychotic as you can get, there's
probably a unique content that could be created just for you. You are not special you are already predictable and also

unfortunately malleable.

At this point, | feel like a popcorn eater with the best seat in the theatre. (Sidenote: Quite possibly in this case no tech is able to
predict what it's like to be me, except when this is published then ok it's free for all). It's like watching that movie that changed
alot of our lives Everything Everywhere All At Once, except in this case, | don't think it will be the idea of love that will save the
day.

In this boundless sea of existence, where anything is possible, where nothing matters, | think it will be purity of thought, that

being exactly who you are will be enough.

With this | fare thee well.

BT so-vits-svc BIFIRINE L Br)imides BT FMERIMNE (Conditional

(Variational Autoencoder, Generative Adversarial Network,
VAE) H9Z24% CGAN)
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The Digital People

Platform

Create and interact with talking avatars
using Generative Al via D-ID's API or

xR
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Synthesia

{} synthesia

Turn your text into
videos in minutes

® Getna unding Al voices in 120+ languages

mare engaging with 14

® Edit as simply as a slide-dack, no experia

Create a free Al video P Watch product tour

COC+ leading companies

-
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Al Video Generator
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NeRF, Neural Radiance
Fields #Zi55113

Urban Radiance Fliekds [CVPR 2022

BungeeNeSF [ECCV 2022]
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RNR-Map [CVPR 2023]

AvatarRex [SIGGRAPH 2023]

PriNeRF [TOG 2022]
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SOTA : CLIP, Contrastive Language-

Dream Fusion Nt
Image Pre-training

2o
Dream Fusion i-
Text to 3D E
How to easily generate 3D objects* T;' s
from text for free E :
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Contrastive Language-Image Forensic Search
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https://github.com/johanmodin/clifs
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—NIE (Mesh)
J\XH (Octree) -~
=isT (Voxels, thiffEZ) O

a1 (Implicit Function)
Mz (Point Cloud)
#4215 (Neural Field)
=@ (Tri-plane)

3D E ht;i* BEZHXKRANL

v

S

BZEMEE [ WSS

» ERKIIANE (CAN)

» BH BB (VAE)

» ¥EUER! (Diffusion Model)
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Z81t, (Parameterization)
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Data Generation
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Causal Transformer
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https:/arxiv.org/abs/2210.14215

RL algorithm
learning histories

Predict actions using
across-episodic contexts
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E Center of Excellence
O CFiAs sl

£ BF CoA Center of Automation, Befft/OBOEZR 5,
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https://learn.microsoft.com/zh-cn/power-platform/guidance/coe/overview
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1. figure: grouping of centers by types of knowledge and time-focus

https://zhuanlan.zhihu.com/p/566816384

Explicit knowledge

Center of

Technical
Competence

(CoC) Center

Focus on the present Focus on the future

Center of Center of
Expertise Excellence
(CoEx) (CoE)

Tacit knowledge

K Source: (Bryan, 2011)
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CNN &

GAN 4k

GNN E#4

Transformer
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Reinforcement Learning

RNN &

DQN &t

LSTIM <A

RWKV

Reward Modeling ZREhiEa
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Segment Meta SAM, Segment Anything Model
IDEA %% Grounded-SAM
ItREIR SegGPT

Benchmark

PandaLM LERAREEERE

£iF FlagEval HEN-ES—1BIR SHTNER

SciBench

L-Eval FHEE TS THR AT

MMLU BRiRERNAREEGERNTZ—, HUC BerkeleUAZ#MmRARE2020F9R#H
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CoDeF, the Content Deformation Field A& %1%
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AE+ AW SALMONN, Speech Audio Language Music Open Neural Network
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Premier UX & Ul for
Web3 on mobile
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Open Challenges in LLM Research

Reduce and measure hallucinations BOFHMNEL] %

Optimize context length and context construction {##tLtTXKEMNE

Incorporate other data modalities S H SRR
Make LLMs faster and cheaper KIEBIRE A 4R

Design a new model architecture R FTRIIE B R
Develop GPU alternatives FAGPUBK SR
Make Agents usable A SR AL
Improve learning from human preference RIEA K fm T ettt
Build LLMs for non-English languages FEIEFIFAIREY

BEZi[iE www.XRunda.com



TOGETHER
TRANSFORMING THE FUTURE WITH INTELLIGENCE




