大模型04期提示词工程实践
本讲义主要以text2SQL为场景进行讲解，包括提示词的编写和闭源模型调用、本地开源模型部署调用以及基于开源模型的微调。
回顾下大模型学习思路：

1. 开发环境准备
1.1 代码
代码位于【算法管理】->【公共算法】->【prompts_engineering_04】，使用之前先点击【复制算法】，将代码复制到【我的算法】中。
[image: ]
1.2 数据
数据已经下载好放在平台的huggingface-cache这个【公共数据集】中，数据位于/dataset/datasets/sql_datasets
[image: ]
数据下载链接：https://huggingface.co/datasets/b-mc2/sql-create-context
1.3 模型
模型位于【公共数据集】的hugging-cache中，创建好notebook后，可以在/dataset/CodeLlama-7b-hf/下查看模型文件
[image: ]
模型下载链接：https://huggingface.co/codellama/CodeLlama-7b-hf
1.4 创建开发环境
[image: ]

注意⚠️
使用平台时，如需连接互联网，下载数据和模型需要设置如下环境变量
export HF_HOME=/code/huggingface-cache/
export HF_ENDPOINT=https://hf-mirror.com
export http_proxy=http://10.10.9.50:3000
export https_proxy=http://10.10.9.50:3000
export no_proxy=localhost,127.0.0.1

1.5 国内外模型的api-key准备
课程需要使用的大模型api-key需要自行申请下，国内大模型很多都首次注册送免费额度，基本够用。
api申请地址如下，大家可以根据需要申请：
	讯飞星火大模型
	https://xinghuo.xfyun.cn/sparkapi

	智普 AI
	https://open.bigmodel.cn/pricing

	阿里千问
	https://bailian.console.aliyun.com/#/model-market

	百度千帆
	https://cloud.baidu.com/doc/WENXINWORKSHOP/s/Nlks5zkzu

	DeepSeek
	https://platform.deepseek.com/api_keys


申请完毕后，按照对应的环境变量进行设置即，例如：
百度：
export QIANFAN_AK=xxxxx
export QIANFAN_SK=xxxxxx
讯飞：
export SPARK_APP_ID=xxxx
export SPARK_API_KEY=xxxxxxx
export SPARK_API_SECRET=xxxxxxx
智普：
export ZHIPUAI_API_KEY=xxx_xxx

1. 调用国内外大模型测试
2.1 调用GPT-4o
import openai

# 设置 OpenAI API 密钥
# 如果设置了环境变量OPENAI_API_KEY就可以不再设置
client = openai.OpenAI() # 填写您自己的APIKey

# 提示词
prompt = """You are a powerful text-to-SQL model. Your job is to answer questions about a database. You are given a question and context regarding one or more tables.

You must output the SQL query that answers the question.
### Input:
Which Class has a Frequency MHz larger than 91.5, and a City of license of hyannis, nebraska?

### Context:
CREATE TABLE table_name_12 (class VARCHAR, frequency_mhz VARCHAR, city_of_license VARCHAR)

### Response:
"""

# 使用 OpenAI API 进行请求
chat_completion = client.chat.completions.create(
    model="gpt-4o",
    messages=[
        {"role": "user", "content": prompt}
    ]
)

# 提取生成的回复文本
print(chat_completion.choices[0].message.content)
 
生成结果
```sql
SELECT class 
FROM table_name_12 
WHERE frequency_mhz > 91.5 
AND LOWER(city_of_license) = 'hyannis, nebraska';
```
 
2.2 调用GLM4
import zhipuai
# 设置 ZHIPUAI_API_KEY 密钥
# 如果设置了环境变量ZHIPUAI_API_KEY就可以不再设置
client = zhipuai.ZhipuAI() # 填写您自己的APIKey
# 提示词
prompt = """You are a powerful text-to-SQL model. Your job is to answer questions about a database. You are given a question and context regarding one or more tables.
You must output the SQL query that answers the question.
### Input:
Which Class has a Frequency MHz larger than 91.5, and a City of license of hyannis, nebraska?
### Context:
CREATE TABLE table_name_12 (class VARCHAR, frequency_mhz VARCHAR, city_of_license VARCHAR)
### Response:
"""
# 使用 ZHIPUAI API 进行请求
chat_completion = client.chat.completions.create(
model="glm-4",
messages=[
        {"role": "user", "content": prompt}
    ]
)
# 提取生成的回复文本
print(chat_completion.choices[0].message.content)
生成结果
To answer the question, we need to query the `table_name_12` table for rows where the `Frequency MHz` is greater than 91.5 and the `City of license` is 'hyannis, nebraska'. The SQL query would look like this:

```sql
SELECT class 
FROM table_name_12 
WHERE frequency_mhz > '91.5' AND city_of_license = 'hyannis, nebraska';
```

This query assumes that the `frequency_mhz` column contains values that can be compared using the greater than operator, which is typical for numerical data formatted as strings. If the column contains actual numerical data, the quotes around '91.5' should be removed. However, since the context indicates that `frequency_mhz` is a `VARCHAR`, the quotes are necessary to compare it as a string.
 
2.3 注意⚠️
运行代码调用线上模型之前设置代理以连接到互联网，设置如下
# 终端输入命令
export http_proxy=http://10.10.9.50:3000
export https_proxy=http://10.10.9.50:3000
export no_proxy=localhost,127.0.0.1
 
此外还需要设置对应的api-key
# 用自己申请的api-key 替换*****部分
export OPENAI_API_KEY=***** 
export ZHIPUAI_API_KEY=*****

2.4 本地开源模型部署部署
2.4.1 使用FastChat部署codellama-7b-hf模型
# 按顺序依次执行
# 新建终端，输入如下命令
python -m fastchat.serve.controller --host 0.0.0.0
# 新建终端，输入如下命令
python -m fastchat.serve.model_worker --model-path /dataset/CodeLlama-7b-hf/ --host 0.0.0.0 --num-gpus 4 --max-gpu-memory 15GiB
# 新建终端，输入如下命令
python -m fastchat.serve.openai_api_server --host 0.0.0.0
2.4.2 模型调用
curl -X POST http://localhost:8000/v1/completions \
-H "Content-Type: application/json" \
-d '{
"model": "CodeLlama-7b-hf",
"prompt": "You are a powerful text-to-SQL model. Your job is to answer questions about a database. You are given a question and context regarding one or more tables. You must output the SQL query that answers the question. ### Input: Which Class has a Frequency MHz larger than 91.5, and a City of license of hyannis, nebraska? ### Context: CREATE TABLE table_name_12 (class VARCHAR, frequency_mhz VARCHAR, city_of_license VARCHAR) ### Response:",
"max_tokens": 41,
"temperature": 0.5
}'

3微调训练
针对codellama对问题回答不够好的问题，进行微调。微调数据来源：，本次实验使用2机8卡，调试过程需要创建2个notebook进行分布式训练的【模型调试】。下面详细讲解微调的过程以及平台使用。
3.1 获取master IP地址
创建好notebook后选择一台机器（notebook）作为master，获取该机器的IP地址
# 打开终端，执行如下命令
ifconfig
 
可以看到如下输出，显示本机IP地址为10.244.132.114
[image: ]
3.2 启动训练
此时，在进行训练任务启动时，使用该IP地址作为ADDR的值，启动训练的命令如下：

# node1上（作为master），打开一个终端，执行如下命令
# 其中ADDR=10.244.132.114里的IP地址是master机器的地址
NPROC_PER_NODE=4 NNODES=2 PORT=12345 ADDR=10.244.132.114 NODE_RANK=0 xtuner train llama2_7b_chat_qlora_sql_e3_copy.py --work-dir /code/xtuner-workdir --deepspeed deepspeed_zero3_offload
# node2上，打开一个终端，执行如下命令
NPROC_PER_NODE=4 NNODES=2 PORT=12345 ADDR=10.244.132.114 NODE_RANK=1 xtuner train llama2_7b_chat_qlora_sql_e3_copy.py --work-dir /code/xtuner-workdir --deepspeed deepspeed_zero3_offload
3.3 查看训练进度
训练的进度只看master节点的日志，如下所示

[image: ]
当看到日志显示Iter(train) [500/500]时，表示已经训练到最后一步，字面意思就是总共500步，现在训练到500步了。
3.4 使用【训练管理】启动训练任务
首先准备好训练脚本，用于配置环境变量、启动训练任务（可以看到这个脚本基本上和之前启动任务的脚本一样，是一个通用脚本）：

#!/bin/bash
export LD_LIBRARY_PATH=/opt/dtk/hip/lib:/opt/dtk/llvm/lib:/opt/dtk/lib:/opt/dtk/lib64:/opt/hyhal/lib:/opt/hyhal/lib64:/opt/dtk/.hyhal/lib:/opt/dtk/.hyhal/lib64:/opt/dtk-24.04/hip/lib:/opt/dtk-24.04/llvm/lib:/opt/dtk-24.04/lib:/opt/dtk-24.04/lib64:/opt/hyhal/lib:/opt/hyhal/lib64:/opt/dtk-24.04/.hyhal/lib:/opt/dtk-24.04/.hyhal/lib64:/usr/local/lib/:/usr/local/lib64/:/opt/mpi/lib:/opt/hwloc/lib:/opt/dtk/hip/lib:/opt/dtk/llvm/lib:/opt/dtk/lib:/opt/dtk/lib64:/opt/hyhal/lib:/opt/hyhal/lib64:/opt/mpi/lib:/opt/hwloc/lib:/usr/local/lib/:/usr/local/lib64/:$LD_LIBRARY_PATH

# 设置环境变量
export NCCL_DEBUG=INFO
export NCCL_IB_DISABLE=0
export NCCL_IB_HCA=mlx5
export NCCL_SOCKET_IFNAME=eth0
export GLOO_SOCKET_IFNAME=eth0
export HF_HOME=/userhome/huggingface-cache/
# 设置训练参数
export TRAIN_CONFIG=${1:-"llama2_13b_qlora_sql_e3_copy"}
export WORLD_SIZE=${2:-1}
export GPU=`rocm-smi| grep "auto" | wc -l`
export MASTER_ADDR=${TASKSET_NAME}-task0-0.${TASKSET_NAME}
export MASTER_PORT=12345
export RANK=`echo ${HOSTNAME} | awk -F '-' '{print $NF}'`
# 参数检查
echo ${GPU}
echo ${WORLD_SIZE}
echo ${MASTER_PORT}
echo ${RANK}
echo ${TRAIN_CONFIG}
# 训练模型
NPROC_PER_NODE=${GPU} NNODES=${WORLD_SIZE} PORT=${MASTER_PORT} ADDR=${MASTER_ADDR} NODE_RANK=${RANK} xtuner train /code/${TRAIN_CONFIG} --work-dir /userhome/xtuner-workdir-job --deepspeed deepspeed_zero3_offload

注意⚠️：
1. 脚本中为了方便，已经将路径/code固定并将需要用的优化方法固定
2. 脚本略有修改，获取RANK变量时，使用HOSTNAME环境变量去获取
3. 训练任务设置的工作路径（work-dir）是在/userhome/xtuner-workdir-job，这是一个共享目录（联系下之前讲到的多机共享目录NFS搭建）

[image: ]
获取训练配置文件的绝对路径：

[image: ]
得到的路径为：/code/llama2_7b_chat_qlora_sql_e3_copy.py，此时训练任务的【运行命令】可填入如下：
bash distributed_finetune_job.sh llama2_7b_chat_qlora_sql_e3_copy.py 2
 
界面操作如图所示
[image: ]
训练过程中想看下训练进度，可以通过查看训练日志得知
step1: 点击详情

[image: ]
step2: 查看replica-0的节点日志进行查看
[image: ]
因为/userhome/xtuner-workdir-job是一个共享目录，这意味着大家也可以选择在【模型调试】里开启一个开发环境，查看训练任务的日志：

[image: ]
3.5 训练后测试
测试需要在notebook中进行，需要创建一个notebook。
模型转换lora->hf，将lora训练的checkpoint转成hf格式的模型
如果是在notebook中训练的模型，执行如下命令：
xtuner convert pth_to_hf /code/llama2_7b_chat_qlora_sql_e3_copy.py /code/xtuner-workdir/iter_500.pth/ /code/iter_500_hf/
如果是使用【训练管理】训练的模型，执行如下命令：

xtuner convert pth_to_hf /code/llama2_7b_chat_qlora_sql_e3_copy.py /userhome/xtuner-workdir-job/iter_500.pth/ /code/iter_500_hf/

注意⚠️
这里的模型位置/code/xtuner-workdir/iter_500.pth/是我训练好放在这里的，如果是自己训练的模型，并修改了work-dir，需要填写对应的路径

这里直接加载lora的HF格式模型进行测试，测试代码：
from transformers import AutoTokenizer, AutoModelForCausalLM
import torch

local_model_path = "/dataset/CodeLlama-7b-hf/"

tokenizer = AutoTokenizer.from_pretrained(local_model_path)

eval_prompt = """You are a powerful text-to-SQL model. Your job is to answer questions about a database. You are given a question and context regarding one or more tables.

You must output the SQL query that answers the question.
### Input:
Which Class has a Frequency MHz larger than 91.5, and a City of license of hyannis, nebraska?

### Context:
CREATE TABLE table_name_12 (class VARCHAR, frequency_mhz VARCHAR, city_of_license VARCHAR)

### Response:
"""
model_input = tokenizer(eval_prompt, return_tensors="pt").to("cuda")

base_model = AutoModelForCausalLM.from_pretrained(local_model_path, torch_dtype=torch.float16, device_map="cuda")  # don't quantize here

base_model.eval()
with torch.no_grad():
    print(tokenizer.decode(base_model.generate(**model_input, max_new_tokens=100)[0], skip_special_tokens=True))

print("=========下面是微调后的模型=========")

from peft import PeftModel
model = PeftModel.from_pretrained(base_model, "/code/iter_500_hf")

model.eval()
with torch.no_grad():
    print(tokenizer.decode(model.generate(**model_input, max_new_tokens=100)[0], skip_special_tokens=True))
 
执行测试：
python final_test.py
测试结果如图所示
[image: ]
可以看到相同的prompt，微调后回答正确，微调之前回答错误。
作业
1. 【基础】申请国内线上大模型的apikey并进行调用，例如glm4
2. 【进阶】使用中文数据微调code-llama，并测试效果 数据可以在huggingface中找，比如下面的数据集

[image: ]
[bookmark: _GoBack]数据集链接：https://huggingface.co/datasets/jtjt520j/CSpider_sql_create_context
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total_norm_cuda = get_accelerator() FloarTensor( foat(oral_norm)))

/opticonda/lib/python3.10Vsite-pack: 80 Rstrosachnended s Sest i Sebols

soAdoapepsediruntime/asroioings3 gy:1330: UserWasaing: The sooch code. ‘DeypeTeasor constractors
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expLoReR 20240829.10282010g X

 cone (sohome  ionorworkdi b > 20240576.107670 > E 20240678_ 102670109 )
> oynt_sheckponts BRI Taggerhosk

> Trash-0 300 after_test_epach:

e 301 (VERVHIGH ) RuntiseInfohook

> lter-500.h¢ 302 (NORWAL ) IterTinertiook
303 - (BELOV_NORAAL) Loggertiook.

> xtuner-workdir

check_disk_state after_test:
$ distributed_finetune_job.sh (VERY_HIGH ) RuntiseTnfotook
@ fina_testpy —

after_run:
@ llama2_7b_chat_alora_sal_e3_copy.py TR e

2024/08/29 10:28:22 - mmengine - INFO - xtuner_dataset_tineout = 0:30:00

2024/08/29 10:28:50 ~ mmengine - WARNING ~ Dataset Dataset has no setainfo. *'dataset_meta’ in visualizer will be NE=—
2024/08/29 10:32:38 - mengine - INFO - Num train samples 16690

2024/08/29 10:32:35 - mmengine - INFO - train exasple:

2024/08/29 10:32:35 - mmengine - INFO - <s> [INST) <<SYS>>

You are a helpful, respectful and honest assistant. Always answer as helpfully as possible, while being safe. Your

If you are an expert in SQL, please generate a good SOL Query for Question based on the CREATE TABLE statenent.

 <esstsss
[/INST] [INST) CREATE TABLE table_name_4 (rank VARCHAR, year INTEGER)
Wnat rank i later than 19947 [/INST] SELECT rank FROM table_name_4 WHERE year > 1994</3>

2624/08/29 10:32:35 - mmengine - WARNING - "FileClient" will be deprecated in future. Please use o functions in htt
2024/08/29 10:32:38 ~ mengine ~ WARNING ~ “HardbiskBackend" is the alias of “LocalBackend” and the former will be 6
2024/08/29 10:32:35 ~ mmengine ~ INFO ~ Checkpoints will be saved to /userhome/xturer-workdir-job.

2024/08/29 10:35:22 - mmengine - INFO - Tter(train) [ 10/500] Lr: 1.2857e-04 eta: 2:14:14 time: 16,4387
2024/08/29 10:37:55 - mmengine - INFO - Tter(train) [ 20/500] Lr: 1.9997e-04 eta: 2:03:02 time: 15.5715
2024/08/29 10:40:35 - mmengine - INFO - Tter(train) [ 30/5001 Lr: 1,0959c-04 2:05:30 time: 16,0554
2024/08/29 10:43:14 - mmengine - INFO - Tter(train) [ 40/500] Lr: 1.0879e-01 2:01:50 time: 15.5023
2024/08/29 10:45:50 ~ mmengine - INFO - Tter(train) [ 50/500] Lr: 1.9756-04 eta: 1:50:5 time: 15,6620
2024/08/29 10:48:15 - mmengine - INFO - Tter(train) [ 60/5001 Lr: 1,9597c-04 time: 14,8137

® |

s omme

> TmELNe
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ExpLORER

~ cooe
> ipynb._checkpaints
> Trash-0
> huggingface-cache
> iter_500_ht
pp—
= check_disk_state
 fina_test py
@ llama2_7b_chat_alora_sal_e3_copy.py
0 sal_create_context_vajson

B ¥ ©® oD

®
sy > o

> TimELINE

€ > £ code oDQoo

# lma2_7b_chat_qlora_sal_s3_copypy % final_testpy X o

® final_test.py

8 evalprompt ou are a powerful text-to-SQL model. Your fob is to answer questions about a database. You are giv
9

10 You must output the SQL query that answers the question.
1 e Input
12 Wnich Class has a Frequency Wiz larger than 91.5, and a City of license of hyamnis, nebraska?

16 4 Context:
15 CREATE TABLE table_nane 12 (class VARCHAR, frequency_shz VARCHAR, city_of license VARCHAR)

17 42 Respons

19 model_tnput = tokenizer(eval prospt, return_tensors="pt").to("cusa")

PROBLEMS  OUTPUT  DESUGCONSOLE  TERMNAL  PORTS (@) poosn +v D@ A
o Tnput:

Which Class has a Frequency Mz larger than 91.5, and a City of license of hyannis, nebraska?
o8 Context:

CREATE TABLE table_nane_12 (class VARCHAR, frequency_shz VARCHAR, city_of_icense VARCHAR)
#2# Response:

SELECT = FROW table_nane_12 WHERE class > '91.5' MWD city_of _Uicense = "hyannis’

22 Toputs

Which Class has a Frequency Wiz larger than S1.5, and a City of license of hyamns, nebraska?
53 Context:

CREATE TABLE table_nane 12 (class VARCHAR, frequency_shz VARCHAR, city_of_Uic

R 0 60
Setting “pad_token_4d" to " eos_token 1d":2 for open-end generation.
You are a powerful text-to-SL model. Your job 15 to anser Questions about a database. You are given a question and context regarding one or
sore tabiec.

You nust output the SOL query that answers the question.
22 Toput:
Which Class has a Frequency Mz larger than S1.5, and a City of license of hyamns, nebraska?

#52 Context:
CREATE TABLE table_nane_12 (class VARCHAR, frequency_shz VARCHAR, city_of_Uicense VARCHAR)

22 Response:
SELECT Class FRON table_nane_12 WHERE frequency_shz > 91.5 AND city_of_License = "hyannis, nebraska"
001601444 559b034ebeabsf50e2999113-tasko-0: /codes ||
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code# 1s /dataset/Codellama-7b-hf/
pytorch_mode1-00003-0f-00003.bin tokenizer_config.json

pytorch_model.bin. index. json tokenizer.json
tokenizer.model

USE_POLICY.md

[ root@o144dfb59b@94ebeabb6f50e299911c3-tasko-
config. json mode 1-00002-0f-00002. safetensors

generation_config.json model. safetensors. index. json
LICENSE pytorch_mode1-00001-0f-00003.bin README.md

model-00001-0f-00002. safetensors pytorch_model-00002-0f-00003.bin special_tokens_map.json
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root@o144dfb59b@94ebeabb6f50e299911c3-tasko-0: /code# ifconfig
eth@: flags=4163<UP,BROADCAST,RUNNING,MULTICAST> mtu 1480
inet netmask 255.255.255.255 broadcast 10.244.132.114
ether aa:96:34:3a:ce:8c txqueuelen @ (Ethernet)
RX packets 2157828 bytes 6876241593 (6.8 GB)
RX errors @ dropped @ overruns @ frame 0
TX packets 1489692 bytes 239797031 (239.7 MB)
TX errors @ dropped @ overruns @ carrier @ collisions @

lo: flags=73<UP,LOOPBACK,RUNNING> mtu 65536
inet 127.0.0.1 netmask 255.0.0.0
loop txqueuelen 1000 (Local Loopback)
RX packets 307699 bytes 55600894 (55.6 MB)
RX errors @ dropped @ overruns @ frame 0
TX packets 307699 bytes 55600894 (55.6 MB)
TX errors @ dropped @ overruns @ carrier @ collisions @





