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1. Motivation @ BIRZEIRE
&/

* Interactive world
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Data Mining Lab

1. Motivation @ BEZEIRE
&/

e Technological revolution (Omnic Crisis)

MEETLPRESS

& -‘.';; : Heuristic-based
~ = Exploration Policy

A

Observation l !
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https://www.bilibili.com/video/BV1x84y1R7Mv
https://www.bilibili.com/video/BV1x84y1R7Mv

1. Brief Intro to LLM @ BRI S
\ , Data Mining Lab

e Evolution tree
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1. Brief Intro to LLM

e Structure of LLM

November 28, 2023
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2. Taxonomy of Open Problems @ f‘iﬁ*ﬁ?&%ﬁ%
\ ’ ata Mining La

Basic theory: what, how, why

Network architecture: Transformer

Efficient computing: quan, distillation, compression

Efficient adaptation: RLHF, prompt learning, lora

Controllable generation: instruction tuning, CoT

Security and trustworthy: OpenAttack, OpenBackdoor

Cognitive learning: tool learning, agent

Innovative applications: lawFormer, weather forecast

L 00 N U B WDNRE

Data evaluation: by auto / model / human

AZBILLMGNEE, BWRL ] PUEAZEARAZRTIE? - zibuyudpY[EIE - FNF
https://www.zhihu.com/question/595298808/answer/3047369015
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3. What Can We Do? % i Minif; =

* Find and try to solve defects (hallucination, complex t.)
* Analyze LLM (interp./safety, psychology, sociology)
e Explore the potential of LLM (specific application)

* Combine with previous fields (Boost or Complementary)

November 28, 2023 9



3. What Can We Do?

 Complex tasks

e CoT

[ 1st prompt]
Reasoning Extraction

Q: On average Joe throws 25 punches per
minute. A fight lasts 5 rounds of 3 minutes.
many punches did he throw?
A: Let's think step by step.

How

L

LLM

L

In one minute, Joe throws 25 punches.

In three minutes, Joe throws 3 * 25 = 75 punches.

In five rounds, Joe throws 5 * 75 = 375 punches.

Figure 2: Full pipeline of Zero-shot-CoT as described in § 3: we first use the first “reasoning” prompt
to extract a full reasoning path from a language model, and then use the second “answer” prompt to

N\ zrnmsn=
\ , Data Mining Lab

[2nd prompt]
Answer Extraction

/Q: On average Joe throws 25 punches per
minute. A fight lasts 5 rounds of 3 =~ -
A: Let's think step by step.

~

In one minute, Joe throws 25 punches. -+ -In five
rounds, Joe throws 5 * 75 = 375 punches. .

\ Therefore, the answer (arabic numerals) is

S/

~~

LLM

L

[ 375.

)

extract the answer in the correct format from the reasoning text.

November 28, 2023
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3. What Can We Do? @ BEREIRE

Data Mining Lab

* Complex tasks

e XoT

{a) 10 {b) Cr::T {c} CoT-SC

Metwork

Figure 1: Comparison of XOT versus other prompting paradigms.

Ding, R., Zhang, C., Wang, L., Xu, Y., Ma, M., Zhang, W,, ... & Zhang, D. (2023).
Everything of Thoughts: Defying the Law of Penrose Triangle for Thought
Generation. arXiv preprint arXiv:2311.04254.

November 28, 2023 11



3. What Can We Do? @ S ICIE
\ , Data Mining Lab

e Analyze (psychology)
« MBTI

Personality Descriptions

Type
ChatGPT ENTIJ | self-confident, decisive, and possess innate leadership skills.
GPT-4% INTJ experts skilled in achieving their own goals.
Bloom7b ISTJ pragmatic, responsible, values tradition and loyalty.
BaiChuan7b | ENFP smart, curious, and imaginative.
BaiChuanl3b | INFP highly adaptable and idealistic

OpenLlama7b | INFJ | has strong insight into people and adheres to one’s own values.

Pan, K., & Zeng, Y. (2023). Do lIms possess a personality? making the mbti test
an amazing evaluation for large language models. arXiv preprint

arXiv:2307.16180.

November 28, 2023
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3. What Can We Do?

* Analyze (Interp.)
B : (B GPT-4 #iTiEl

BR{ER GPT-4 |, &R ENeE TS M4,

: Age of Ultron and it sounds like his role is going
to play a bigger part in the Marvel cinematic
universe than some of you originally thought.

Marvel has a new press release that offers up
some information on the characters in the film.
Everything included in it is pretty standard stuff,
but then there was this new

offbeat , Screenshots | Follow This Author @Kartik
MdglWe have two images from Skyrim, which
totally stumped us. They show a walking barrel,
and we're not sure how exactly that happened.
Check out these two images below.Some people
really do some weird

f \ BRI =
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their upcoming 13-episode series for Marvel's
Daredevil.It begins with a young Matt Murdock
telling his blind martial arts master Stick that he
lost his sight when he was 9-years-old. And then
me into the present with a grateful Karen Page
explaining that a masked vigilante saved her life.

ultimate in lightweight portability.Generating
chest-thumping lows and crystal clear highs, the
four models in the series - the XLS1000, XLS1500
, XLS2000, and XLS2500 - are engineered to
meet any demanding audio requirements -
reliably and within budget.Every XLS

https://link.zhihu.com/?target=https%3A//openai.com/research/language-
models-can-explain-neurons-in-language-models

November 28, 2023
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Data Mining Lab

| Do? (AW xEnmsn=
3. What Can We Do \%!

* Application
* LLaVA

Language Response Xa . . .

Language Model f
alalagaraa
Projection W Z. H, *Hq

Vision Encoder

X, Image X4 Language Instruction

Liu, H., Li, C., Wu, Q., & Lee, Y. J. (2023). Visual instruction tuning. arXiv preprint
arXiv:2304.08485.
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Data Mining Lab

| Do? (AW xEnmsn=
3. What Can We Do ‘%,

* Application

_D D
Text == =
o Image Input Image Output o
e ([ Ersi e
— # * 20—
. Audio Input Audio Output
Audio Projection 4, Projection ..
# & é #
- Video Video
More modalities see om0 [

Multimodal Input LLM-centric ~ LLM-based Semantic Instruction-following  Multimodal Output
Encoding Alignment Understanding Alignment Generation

Wu, S., Fei, H., Qu, L., Ji, W., & Chua, T. S. (2023). Next-gpt: Any-to-any
multimodal lim. arXiv preprint arXiv:2309.05519.
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Data Mining Lab

| Do? (AW xEnmsn=
3. What Can We Do ‘®,

* Application

* Any-to-any

P . - — -
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o] lmagenput Image
image |2 @ee® > —> Jnaee
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- - L] - -
--—"'--- -
-
-
-

A-mTTTTT T -

. Audio Input Audio
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e i D ~
s R Video Vi s

- oo N ‘1de ideo Input _ Video

Video E g E Encoder Projection |, > 3 —> Caption

Vid. Rep. Aligned Vid. Rep.

(a) Encoding-side LLM-centric Alignment

Wu, S,, Fei, H., Qu, L., Ji, W., & Chua, T. S. (2023). Next-gpt: Any-to-any
multimodal [Im. arXiv preprint arXiv:2309.05519.

November 28, 2023 16



4. Key Skills

* Frameworks

* OpenAl API

Hugging Face

LangChain

milvs + towhee

DeepSpeed
B ET

November 28, 2023
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4. Key Skills

* OpenAl API
e Chat

openal OpenAl
client = OpenAI()

[ B B

completion = client.chat.completions.create(

4
5

model= -
messages=[

{

{

o

W e =

(W
==

print{completion.choices[0].message)

November 28, 2023
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ChatCompletions Copy
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4. Key Skills

* OpenAl API

* Fine-tune

openal OpenAl
client = OpenAI()

client.fine tuning.jobs.create(
training file=
model=

)

November 28, 2023
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python
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4. Key Skills @ BBRERSS
\ , Data Mining Lab

* Hugging Face

* Transformers

kwargs = {"device_map": device_map}

if load 8bit:

kwargs[ 'load_in 8bit'] = True
elif load 4bit:
kwargs[ 'load _in 4bit'] = True

kwargs[ 'quantization_config'] = BitsAndBytesConfig(
load in 4bit=True,
bnb_4bit compute dtype=torch.floatls,
bnb_4bit use double quant=True,
bnb_4bit gquant type="nf4’

)

elze:
kwargs[ 'torch_dtype'] = torch.floatls

tokenizer = AutoTokenizer.from_pretrained{model path, use fast=False)
model = AutoModelForCausallM.from pretrained(model path, low cpu mem usage=True, **kwargs)

November 28, 2023
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4. Key Skills HERERGE

Data Mining Lab

* Hugging Face

e Community

Models
meta-llama/Llama-2-70b

Text-to-Image mage-to-Text
stabilityai/sta
Text-to-Videc Visual Question Answering

Graph Machine Learning

openchat/openchat

Depth Estimation

ontrolNet-vi-1

Object Detection
Image-to-image

Video Classification
cerspense/zero

The Al community

Table Question Answering Question Answering

building the future.

Text Generation Text2Text Generation

Sentence Similarity WizardLM/Wizar

The platform where the machine learning community

collaborates on models, datasets, and applications.

Text-to-Speech Automatic Speech Recognition 3 8
: < s/stable-diffusion-v

Audio-to-Aud Audio Classification

Voice Activity Detection
stabilityai/stable-diffusion-2-1

Tabular Classification
monst

Salesforce/xgen-7b-8k-ir




4. Key Skills

* Hugging Face

¥, Spaces

* Online deployment (gradio)

® ShiwenNi/ChatReviewer © @like 83  ® Running

@ ChatReviewer@
ChatReviewer2—3XEF ChatGPT-3.509AP FFAM SISO SERINENF. SMEWT:

P WTE RS R TIRESEISHT, e ASN NEIRSIEEENE, RRFRaE.

P WE SNSRI, BREChatReviewerEAAIBUHBIHITERINE, H—HIEEECHENEE.
WNEFEREE, AIbiaEa EErIDuplicate this Space, #BChatReviewerEH EHFE S8ISpace !
FIRBRIGithub, WiBstarflFork, thFGEAEEEIFRNERERE! @

TEEAPRAIAPI-key (skFFLA9==HFER)

ERA R ERN SRS SR AEATE)

* Overall Review

Please briefly summarize the main points and contributions of this paper.

X0

* Paper Strength

Please provide a list of the strengths of this paper, including but not limited to: innovative and practical
methodology, insightful empirical findings or in-depth theoretical analysis,

well-structured review of relevant literature, and any other factors that may make the paper valuable to readers.
(Maximum length: 2,000 characters)

(1) xxx

(2) wxx

(3) xxx

* Paper Weakness

Please provide a numbered list of your main concerns regarding this paper (so authors could respond to the concerns
individually).

These may include, but are not limited to: inadequate implementation details for reproducing the study, limited
evaluation and ablation studies for the proposed method,

correctness of the theoretical analysis or experimental results, lack of comparisons or discussions with widely-known
baselines in the field, lack of clarity in exposition,

or any other factors that may impede the reader's understanding or benefit from the paper. Please kindly refrain from
providing a general assessment of the paper's novelty without providing detailed explanations. (Maximum length:
2,000 characters)

(1) 3%

B LG PO E S S pdf LSRR A RS S ubmit! )

(@: ZrEEssEmerFeRT TSR 1E )

SHER
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4. Key Skills

* LangChain
* Managing and optimizing prompts
* Chain
* Memory
* Evaluation
* Agent

* Data-augmented generation

November 28, 2023

@

BRI =

Data Mining Lab

23



Data Mining Lab

- N\ srnmsws
4. Key Skills ‘%,

* milvus + towhee

e vec database + pipeline

import pandas as pd B ™»"VvV & FN
import cv2

def read_image(image_ids):

df = pd.read_csv('reverse_image_search.csv')

id_img = df.set_index('id')['path'].to_dict()

imgs = []

decode = ops.image_decode.cv2('rgb')

for image_id in image_ids:
path = id_img|image_id|
imgs.append(decode(path))

return imgs

pd = (
pipe.input('text')
.map(‘'text', 'vec', ops.image_text_embedding.clip(model_name='clip_vit_base_patchl6', modality='text'))
.map('vec', 'vec', lambda x: x / np.linalg.norm(x))
.map('vec', 'result', opskann_search.milvus_client(host='127.0.0.1', port='19530', collection_name='text_image_search', limit=5))
.map('result', 'image_ids', lambda x: [item[@) for item in x])
.map('image_ids', 'images', read_image)
.output('text', 'images')
)

DataCollection(p4("A white dog")).show()
DataCollection(p4("A black dog")).show()

November 28, 2023 24



4. Key Skills

* DeepSpeed

r \ BRIz =
\ , Data Mining Lab

e Parallel
Partitioning SEFRVRAM
P_, : Optimizer State Partitioning M+M+-2
d
M
P,. Gradient Partitioning  p M + N + KM
d
M
P,: Parameter Partitioning N + M+ KM
d
M+ M+ KM
Fou FH 1B, L
B >4 i Nd
] 7.5B Model (GB) | 128B Model (GB) | 1T Model (GB)
DP
Pos Pos+g Pos+g+p Pos Pos+g Pos+g+p Pos Pos+g Pos+g+p
1 120 120 120 2048 | 2048 2048 16000 | 16000 16000
4 52.5 41.3 30 896 704 512 7000 5500 4000
16 35.6 | 21.6 1.5 608 368 128 4750 2875 1000
64 314 16.6 1.88 536 284 32 4187 2218 250
256 30.4 154 0.47 518 263 8 4046 2054 62.5
1024 || 30.1 15.1 0.12 513 257 2 4011 2013 15.6

November 28, 2023
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Data Mining Lab

4. Key Skills @) BERERSS

* DeepSpeed

e Code

November 28, 2023

def parse_argumentsi():
import argparse
parser = argparse.ArgumentParser{description="deepspeed training script.")
parser.add_argument('--local_rank', type=int, default=-1,
help="local rank passed from distributed launcher')
# Include DeepSpeed configuration arguments
parser = deepspeed.add_config_arguments(parser)
args = parser.parse_args()

return args

# init distributed
despspeed. init_distributed()

# init engine
engine, optimizer, training_dataloader, 1lr_scheduler = deepspeed.initialize(
Brgs=args,
model=model,
model_parameters=modsl.paramsters(),
training_data=ds,

# config=deepspeed_config,

26



4. Key Skills
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4. Key Skills

* Tricks......

6

&

W\ HEsEsns

\ , Data Mining Lab

Batch Size Learning i Precision Weight Grad

Model (#tokens) Rate Warmup Decay Method Optimizer Type Decay Clip Dropout
GPT3 (175B) 32K—3.2M 6 x 107° yes cosine decay to 10% Adam FP16 0.1 1.0 -
PanGu-a (200B) - 2 % 10~5 - B Adam - 0.1 - -
OPT (175B) M 1.2 x 10~ yes manual decay AdamW FP16 0.1 - 0.1
PalLM (540B) IM—4M 1:x 10—2 no inverse square root  Adafactor BF16 ir2 1.0 0.1
BLOOM (176B) 4M 6 x 10‘? yes cosine decay to 10% Adam BF16 0.1 1.0 0.0
MT-NLG (530B) 64 K—3.75M 5x1077 yes cosine decay to 10% Adam BF16 0.1 1.0 -
Gopher (280B) 3M—6M 4x10-° yes cosine decay to 10% Adam BF16 - 1.0 -
Chinchilla (70B) 1.5M—3M 13¢10™* yes cosine decay to 10%  AdamW BF16 - - -
Galactica (120B) 2M 7x 106 yes linear decay to 10% AdamW - 0.1 1.0 0.1
LaMDA (137B) 256K - - - - BF16 - - -
Jurassic-1 (178B) 32 K—3.2M 6x 10 ° yes - - - - - -
LLaMA (65B) 4M 1.5 x 10~ yes cosine decay to 10% AdamW - 0.1 1.0 -
LLaMA 2 (70B) M 1.5 x 104 yes cosine decay to 10%  AdamW - 0.1 1.0 -
Falcon (40B) 2M  1.85x 10~* yes cosine decay to 10% AdamW BF16 0.1 . -
GLM (130B) 0.4M—8.25M 8 x 105 yes cosine decay to 10% AdamW FP16 0.1 1.0 0.1
T5 (11B) 64K 1x 1072 no inverse square root  AdaFactor - - B 0.1
ERNIE 3.0 Titan (260B) - 1x10-4 - - Adam FP16 0.1 1.0 -
PanGu-X (1.085T) 0.5M 2 x107° yes - Adam FP16 - . -
November 28, 2023 28



4. Key Skills

 Model bases

e LLaMA 1/2 -7B/13B/30B/65B
 Vicuna(7B/13B)

ChatGLM 1/2/3 -6B

Alpaca (LLaMA-7B)

OPT - 2.7B/13B/30B/66B

Bloom - 7B/13B/176B

November 28, 2023
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> Cose sty @

* Human-machine interconnection framework

Knowledge Transfer Exchange & Discussion

Model Understanding

Knowledge Editing

November 28, 2023 30



> Cose sty @

* Methodology

Machine-human Connection

>
T Machine-machine Connection ©
| 7 vy (RO lusration
Function Alignment Pl
/O O% . o° ; / \
Embedding D Learning
efile s [T 113 .
Y 4 Prompt
/ o O O Reverse s Reverse \ /
Embedding Alignment .
(f) (e) Talking
[ (d)
Neural Network Function Embedding Large Language Model Human

<€

Human-machine Connection
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5 Case Study

* Alignment

Pivot-based

Embedding

In Unified Space

Transformation

Functional Word
Embedding Embedding
Embedding
. / * Mapping / .
A - Prompt:
. Mp__t: What is
. Make it the mean-
. . more ing of the
/ logical. neuron?

~

;

Zns
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5 Case Study @ fﬁ(iﬁ?ﬁﬁi&fﬁf
\ , ata Mining La

* Embedding
* Cross Entropy, KL/JS , Neg Sampling
 Mutual Information, InfoNCE

e Spectral Sim, Lap Norm (W distance, OP?)

A
W *Tem mok Lp(P
) _J_l
= s ,i( e
> DCT . ol 1
X; < | ]
il %D 6 o |
O @0 I |
O O |
OOO N\ OOm— i
' Functional T 05 050 ﬁfzssirt;.l?c;;ﬂto;s 050 075 100
S T AT ki’l Embedding Constraint
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5 Case Study

e Future work

BRI =
Data Mining Lab

>
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Alignment Learning Neural Networks
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5 Discussion @

* Future is coming

* Analyze & Explore LLM

 Combine with previous fields

* Innovation applications across domains

* Talking is cheap, show me your code

November 28, 2023
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