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Zhipu AI - Teaching machines to think like humans

• Founded in 2019

• All-In LLM

• Over 400 employees

• Completed round B4

Our LLMs:
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Zhipu AI

GLM vs GPT
2020

Founded
2019

GLM-10B
2021.9

Open bilingual LLM

2022.8

Code LLM
2022.9 The first available 

Chat-LLM in China

2023.3

Multi-language LLM

VisualGLM
2023.5

2022.10



4Alpha/beta test from Mar. 14, 2023
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Story Generation
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Answer Question
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Multi-task
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Applied Math
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Coding
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Rationality
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Our Plan Since 2019

UI

Short-term Memory 

Long-term Memory
“Unconscious”learning

Logic reasoning

Memory (Knowledge)

CodeGeeX, QA, Web, KG…

GLM-130B

Feedback

LLM Self-instruct
5

ChatGLM

Decision-making 

Memory Model1

Memory Model2

Memory Model3

Memory Model4

Cognition
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GPT-2
GPT-3
davinci
(175B)

Codex

code-davinci-002

text-davinci-002
InstructGPT

text-davinci-003
(RLHF)

ChatGPT

2018
Jun.

2019
Feb.

2020
May

2021
July

2021
Dec.

2022
Nov.

2023
Feb.

GitHub
Copilot

GPT-3.5
GPT-3 +

RLHF

GPT-4GPT-1 New Bing
(GPT-4)

2023
Mar.

WebGPT (RLHF)

RLHF

GLM ChatGLM
（SFT + RLHF）GLM-130B

CodeGeeX

VS Code/JetBrains
Plugins

mGLM

ChatGLM-6B
(SFT + RLHF）

QAGLM

WebGLM

2021
Dec

2020
Nov

2022
Aug

2021
May

Wudao 2
(1.75T)

OpenAI GPT Models

Zhipu.AI GLM Models VisualGLM
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GPT-3
davinci

GLM-130B

300B tokens

200B EN tokens
200B CN tokens

GPT
Generative Pre-Training

GLM
Autoregressive Blank-Filling

Transformer 
(175B)

Transform
er (130B)

May, 2020

Aug, 2022

OpenAI GPT Models

Tsinghua & Zhipu.AI GLM Models
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• Generation or Understanding？

– Autoregressive：GPT, GPT-3

– Autoencoding: BERT, RoBERTa

– Encoder-Decoder: T5, PaLM

Framework NLU Cond. Gen. Uncond. Gen.

Autoregressive — — √

Autoencoding √ × ×

Encoder-Decoder — √ —

GLM √ √ √

Du and Qian et al. All NLP Tasks are Generation Tasks. ACL’22. arxiv: 2103.10360

General Language Model (GLM)
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p GLM：Autoregressive blank filling

p Bi-directional attention, autoregressive prediction of masked spans.

General Language Model (GLM)

Du and Qian et al. All NLP Tasks are Generation Tasks. ACL’22.
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Results on Natural Language Understanding
• Better than BERT, T5, RoBERTa
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Resutls on Generation
• The most important thing is that one model can do all the things 
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• 8 months have witnessed numerous challenges
o Engineering: How to train 100B-scale models from scratch?

§ Hygon DCU, NVIDIA A100, Ascend 910, Sunway
§ Frequent & random hardware failures, Megatron-DeepSpeed 3D pipeline, CUDA kernel 

efficiency, GPU memory overflow, 10K+ threads TCP init & comms…

o Algorithm: How to stabilize the training of 100B-scale models?
§ The gradient norms of embeddings, Post-LN / Pre-LN stability, dataloader state seeds, 

computation precision in Softmax / Attention

Project 
Conceived

2021.12 2022.1 2022.2 2022.3 2022.4 2022.5 2022.6 2022.7

Training
Stability Issues

To be 
continued

Hygon, NVIDIA
Ascend, Sunway

Algo/Sys
Tests

System
Debug

Data
Large-Scale Tests

How to train a 100B–scale LLM?

http://keg.cs.tsinghua.edu.cn/glm-130b/ 

Evaluations
Quantization

http://keg.cs.tsinghua.edu.cn/glm-130b/
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Stability

• Tradeoff: Stability (Slow) 

or Efficiency (Instable)

• Existing Solutions
• OPT-175B: manually adjust LR 

& skip data when collapses 

(performance drop)

• BLOOM 176B: embedding 

norm & BF16（performance 

drop, few platform）
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GLM-130B: Stabilizing Strategy
• Attention score: Softmax in 32 to avoid overflow

•  Embedding Layer Gradient Shrink (EGS): 

•  DeepNorm: More stable than Sandwich-LN(Pre-LN)

word_embedding = word_embedding * alpha + \
word_embedding .detach() * (1 – alpha)

<latexit sha1_base64="xd32kgbSheCDoMnbGsfzKeliFHY="></latexit>
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Embedding Layer gradients can be magnitudes larger than others
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INT4 Quantization for RTX 3090s/2080s

• Only quantize weight to INT4 due to 
outliers in activation (W4A16)

• GLM has narrower distributions than 
BLOOM, the gap between INT4 and FP16 
versions keeps further decreasing as the 
GLM model size scales up

• Efficient inference on 4 x 3090 without 
accuracy loss
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English: better than GPT-3/OPT/PaLM
on MMLU, LAMBADA, BIG-bench-lite

Since Aug., 2022, requests from ~1000 orgs in 
69 countries

•Google
•Microsoft
•Facebook
•Stanford
•MIT 
•UC Berkely
•CMU
•Harvard
•Princeton
•Yale
•Cornell
•UIUC
•Cambridge
•Oxford

•Huawei
•Alibaba
•Tencent
•Baidu
•Meituan
•Bytedance
•Didi
•Xiaoice
•Xiaodu
•Xiaomi
•Xiaopeng
•Youdao
•Face++
•Ping An Cap

•Peking U.
•Zhejiang U.
•Shanghai JT U.
•Fudan U.
•USTC
•U of CAS
•Wuhan U. 
•Naikai U.
•Hongkong U.
•CUHK
•HKUST
•BAAI
•Zhejiang Lab
•Shanghai AI Lab

Chinese: better than ERNIE 260B & YUAN 245B

GLM-130B
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GLM-130B

https://crfm.stanford.edu/helm, 2023.0308

• The only model from China was covered by Stanford’s HELM

1.Liang et al., Holistic Evaluation of Language Models. arXiv: 2211.09110

https://crfm.stanford.edu/helm
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• Close to / Match GPT-3 in Accuracy; the best 100B-scale in Robustness & Calibration Error

GLM-130B

1.Liang et al., Holistic Evaluation of Language Models. arXiv: 2211.09110

InstructGPT (175B*)

GPT-3 davinci (175B)

GLM(130B)

BLOOM(176B)

UL2(20B)

YaLM(100B)

OPT(175B)

Instruction Finetuned

0.0 1.00.5

Accuracy

InstructGPT (175B*)

GPT-3 davinci (175B)

GLM(130B)

BLOOM(176B)

UL2(20B)

YaLM(100B)

OPT(175B)

0.0 1.00.5

Instruction Finetuned

Robustness

Calibration error

InstructGPT (175B*)

GPT-3 davinci (175B)

GLM(130B)

BLOOM(176B)

UL2(20B)

YaLM(100B)

OPT(175B)

0.0 1.00.5

Instruction Finetuned

Toxicity

InstructGPT (175B*)

GPT-3 davinci (175B)

GLM(130B)

BLOOM(176B)

UL2(20B)

YaLM(100B)

OPT(175B)

0.0 1.00.5

Instruction Finetuned
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Develop ChatGLM based on GLM-130B
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Challenge 1: Simple NLP task vs. Complex task

• Simple NLP task => Complex task (e.g., logic reasoning)

Document The picture appeared on the wall of a 
Poundland store on Whymark Avenue...

Summary Graffiti artist Banksy is believed to be 
behind...

Document The picture appeared on the wall of a 
Poundland store on Whymark Avenue...

Summary Graffiti artist Banksy is believed to be 
behind...

Document The picture appeared on the wall of a 
Poundland store on Whymark Avenue...

Summary Graffiti artist Banksy is believed to be 
behind...

QQP Paraphrase) XSum (Summary)

{Question1} {Question2} 
Pick one: These questions 

are duplicates or not 
duplicates.

I received the questions 
"{Question1}" and 

"{Question2}". Are they 
duplicates?

{Choices[label]}

{Document}
How would you 

rephrase that in 
a few words?

First, please read the article: 
{Document}

Now, can you write me an 
extremely short abstract for it?

{Summary}

Question1 How is air traffic controlled?

Question2 How do you become an air traffic controller?

Label 0

Question1 How is air traffic controlled?

Question2 How do you become an air traffic controller?

Label 0

Question1 How is air traffic controlled?

Question2 How do you become an air traffic controller?

Label 0

Question1 How is air traffic controlled?

Question2 How do you become an air traffic controller?

Label 0

Document The picture appeared on the wall of a 
Poundland store on Whymark Avenue...

Summary Graffiti artist Banksy is believed to be 
behind...

{Choices[label]} {Summary}

Math (GSM8k):
Q: Roger has 5 tennis balls. He buys 2 more cans of 
tennis balls. Each can has 3 tennis balls. How many 
tennis balls does he have now?

Last Letter Concatenation:
Q: Take the last letters of the words in “Lady Gaga” 
and concatenate them.
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Challenge 2: Static NLP vs. Dynamic knowledge
• GPT-3’s knowledge can be limited, obsolete, and uninterpretable

– Limited: Limited long-tailed knowledge 
• Example: what is the sixth highest mountain in the world? (Answer: Mount K2)

– Obsolete: GPT-3’s knowledge is before 2020
– Uninterpretable: No reference for answers that require knowledge

Case Study: Limited Knowledge Case Study: Obsolete Knowledge
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Challenge 3: Traditional NLP vs. Align with Human

• Case Study: Explain the moon landing to a 6 year old in a few sentences.
– Without proper ``prompt engineering’’, GPT-3 and GLM-130B won’t return 

satisfying answers, either
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Develop ChatGLM based on GLM-130B

Augmenting Code, Alignment, 
Web, Image understanding… 

GLM-130B
(ACL’22, ICLR’23)

Base model
~1TB，4096

CodeGeeX (KDD’23)

Code→Reasoning
~0.4TB，4096

GLM-130B++(GLM 3.5)

Instruction following

WebGLM
(KDD’23)

Combining Search

Supervised Fine-tune

Web

ChatGLM

Chat Product
RLHF

Text & Code

2021.12 2022.09 2022.12 2022.12 2023.05

Visual-ChatGLM
(NeurIPS’21/22, ICLR’23)

Multi-modal

Image understanding
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CodeGeeX

13B parameters、20 languages

Support both Nvidia and 910A

(Salesforce)

(Meta AI)

(OpenAI)

(Huawei)
(DeepMind)

Free VSCode and JetBrains plugins

Generating over 10M lines codes

Operators (Layernorm/Gelu/BatchMatmul/Add)

Auto search for optimizing matrix multiplication

Optimization

Improve 257% on Ascend 910A

Performance

CodeGeeX

Trained with over 1,000 Ascend 910A
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VisualGLM = ChatGLM + Visual
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VisualGLM = ChatGLM + Visual
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VisualGLM
Architecture:
• ViT + QFormer + ChatGLM
• Freeze ViT and ChatGLM 

• To avoid catastrophic forgetting 
• Learn with QFormer and ChatGLM Lora

Objective:
• Autoregressive loss
• Contrastive loss between visual 

embeddings and text embeddings

Data:
• 30M img-txt pairs from CogView
• 100M img-txt pairs from LAION+CC12M
• Instruction tuning data
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ChatGLM.ai

Welcome to try

GLM XDAI GLM-130B CodeGeeX QAGLM ChatGLM
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ChatGLM-6B: An open version
• ChatGLM-6B: 6.2Bparameters, INT4 quantization

(only need 6G memory)

• Trained with 1.5 Trillion tokens

• P-Tuning v2 inference

• 43,900 star on github

• 5,000,000 downloads on Huggingface

• No. 1 on Github Trending (1 week)

• No. 1 on Huggingface Trending (2 weeks)

Blog
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• Download from Huggingface
– git clone https://huggingface.co/THUDM/chatglm-6b

• Download demo
– git clone https://github.com/THUDM/ChatGLM-6B
– cd ChatGLM-6B

• Install demo
– pip install gradio
– python web_demo.py

• Run the demo
– python cli_demo.py

• Install the api
– pip install fastapi uvicorn
– python api.py

• Run ChatGLM on your own MAC (w/ Apple Silicon)
– model = AutoModel.from_pretrained("your local path", trust_remote_code=True).half().to('mps')

ChatGLM-6B
https://github.com/THUDM/ChatGLM2-6B 

https://huggingface.co/THUDM/chatglm-6b
https://github.com/THUDM/ChatGLM-6B
https://github.com/THUDM/ChatGLM-6B
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Open LLM in China
• ChatGLM-6B becomes the 

most impactful open LLM in 
China 

• Our others models in this Top-
10 Rank include: GLM-130B、
CodeGeeX, CogVideo, GLM

Impact Increasing rate
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New Upgrade: ChatGLM2 Models

ChatGLM-
6B

ChatGLM-
130B

ChatGLM2-
6B

ChatGLM2-
12B

ChatGLM2-
32B

ChatGLM2-
66B

ChatGLM2-
130B
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Benchmark
• Hybrid objective function of 

GLM

• Pre-training with 1.4T 

bilingual tokens

• Human preference alignment 

training

• Improved by 16% on the 

MMLU

• Improved by 36% on  C-Eval

• Approaching a triple increase 

on GSM8K

0

25

50

75

100

MMLU C-Eval GSM8K

ChatGLM vs. ChatGLM2  vs.  ChatGPT vs.  GPT-4

ChatGLM ChatGLM2 ChatGPT GPT-4

0

20

40

60

80

MMLU C-Eval GSM8K

ChatGLM-6B vs. ChatGLM2-6B

ChatGLM-6B（3/14） ChatGLM2-6B Best in global categories（6/23）

+18% +33% +572%

+16% +36% +280%
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Outperform GPT-4 on 

Chinese Data

C-Eval — A Chinese Benchmark
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MMLU C-Eval

GSM8K BBH

Benchmark
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Longer Context & More Efficient Inference
Based on FlashAttention technique, 

trained with a context length of 8K 

during the dialogue alignment.

32k2k

Inference Speed
42%

ChatGLM2 has more efficient 

inference speed and lower GPU 

memory usage, the inference 

speed has increased by 42%

compared to the first generation.
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Still on the way

ChatGLM

67% of ChatGPT
54% of GPT-4

（Mar 20th）

ChatGLM

72% of ChatGPT
62% of GPT-4

（May 14th）

ChatGLM2-66B

84% of ChatGPT
72% of GPT-4

（Jun 23rd）
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API Platform

Powerful

High quality, Knowledge 
base, reasoning

ChatGLM-Pro
Flexible

Balanced effect and cost, 
news writing, abstract 

generation, vertical search

ChatGLM
Fast

High speed, lower cost, 
chatting, customer service, 

classification, extraction

ChatGLM-Lite

0.01 /1000 Tokens 0.005 /1000 Tokens 0.002 /1000 Tokens

(Bigmodel.ai)
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WE ARE HIRING!
hr@zhipuai.cn

An Open Bilingual Pre-Trained Model. ACL’22 & ICLR’23

An Open Bilingual Dialogue Model

An Open Multilingual Code Generation Model

An Open Text-to-Image Model. NeurIPS’21 & ICLR’23 

Thank You! 


